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ABSTRACT

Starting from L-rhamnose, benzyl 2,4-di-0-benzyl-6-deoxy-a-L-
-talopyranoside (7) was prepared by hydrogenolysis of a dioxolane-type
benzylidene acetal and used as the aglycon to prepare 2-acetamido-2-
~-deoxy-g-D-glucopyranosyl-(1—3)-6-deoxy-L-talose (13) and the title
trisaccharide (20). Due to fast interconversion between the o, 8-
-pyranose/furanose forms at the reducing end of the molecule in agueous
solutions, the di- and trisaccharides occur as mixtures of four isomers
all in significant concentration. By two-dimensional (2D) methods, the
proton (400) and carbon (100 MHz) NMR spectira of the individual tri-
saccharide isomers were completely assigned and interpreted in terms of
stereochemistry of the 6-deoxy-L-talose residue.
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INTRODUCTIGON

Recently Wilkinson gj_gl.l proposed a trisaccharide repeating unit
for the O-specific polysaccharide of a lipopolysaccharide isolated from
cell-walls of Pseudomonas maltophilia N.C.I.B. 9204. This tentative
repeating unit is composed of three different monosaccharide building

blocks and can be depicted by the following structure:

a-D-Araf-(1

) &
~3)- B-0-GlcpNAc-(1—3)- oL -6dTalp-(1—~

The synthesis of the trisaccharide attracted our attention for two dif-
ferent reasons: we expected i) to find thereby a suitable method for the
preparation of a é-deoxy-L-talopyranose derivative with a free HQ-3
group and ii) to create an o-D-arabinofuranosyl bond in a medium-size
oligosaccharide.

RESULTS AND DISCUSSICON

The sensitivity to acid hydrolysis of pentofuranosyl residues of
oligo- and polysaccharides is well documented.2 In order to avoid the
splitting-off of the constructed o-arabinofuranosyl unit during
deprotection steps of the planned synthesis, we followed a synthetic
route that made use of readily removable protecting groups, such as acyl-
and benzyl groups. For this reason, we choose benzyl 2,4-di-0-benzyl-6-
-deoxy- o -L-talopyranoside (1) as the aglycon. This compound recently
was prepared from benzyl 2,3-0-isopropylidene-o —g—rhamnopyranoside} by
Aspinall and Takeo.4 We used the same starting material as did the au-
thors of reference 4; most of the steps, however were modified to im-
prove the yields and work-up procedures.

0f the numerous methods proposed for the preparation of alkyl 6-
-deoxy-2,3-0-isopropylidene- a—g—lxgg—hexopyranosid-a—ulose,4’5 we choose
pyridinium dichromate6 in the presence of molecular sieves to obtain
benzyl 6-deoxy-2,3-D-isopropylidene- o-L-lyxo-hexopyranosid-4-ulose .
This procedure was successfully applied by Defaye, Gadelle and Angyal7
for the oxidation of methyl 2,3-0-isopropylidene- o -L-rhamnopyranoside.
Reduction of 1 was achieved by LiAlH, using benzene-ether (1:1) as the
solvent. The reduction proceeded with excellent stereoselectivity and
the ratio of the two C-4 epimers was 2:98 (GLC) with benzyl é-deoxy-
-2,3-0-isopropylidene- & -L-talopyranoside (2) being the predominant com-
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ponent. The main advantage of this method is the ease of the work-up
procedures; the excess of the reagent was decomposed by adding ethyl
acetate and water to the reaction mixture; the easily separated organic
phase (ether ) contained compound 2. Compound 2 was benzylated to give

3; subsequent acid hydrolysis of the isopropylidene group resulted in
compound 4. This substance was then treated with o ,a -dimethoxytoluene
in the presence of p-toluenesulfonic acid to obtain exo- (5) and endo-
benzylidene (6) derivatives of 4. Using kinetic conditions (60 min,

50 °C), the endo-isomer 6 was isolated in a yield of 88%, while only

1.4% of compound 5 was found to be present. To the best of our knowledge,
this is the first reported case in which the kinetic isomer of a diox-
olane-type benzylidene acetal could be isolated in such a high yield.
Hydrogenolysis of the dioxolane ring of ¢ followed the well-documented
regularity8 of the ring-opening reactions of dioxolane-type benzylidene
acetals and afforded the benzyl 2,4-di-0-benzyl-6-deoxy-« -L-talopyranos-
ide (1).

Nucleophile 7 was glycosylated with 3,4,6-tri-0-acetyl-2-deoxy-2-
-phthalimido- 8 -B-glucopyranosyl bromide using Lemieux’s conditions.
After column chromatographic purification, the syrupy disaccharide deriv-
ative 8 was isolated in a yield of 84%. The B-anomeric configuration of
the newly formed glycosidic bond was attested to by the three-bond proton
proton coupling constant (331,’2, = 9.6 Hz). Zemplén deacetylation of 8
gave 9 from which the phthalimido group was removed by hydrazine hydrate
treatment. The resulting crude product was then acetylated to give the
crystalline disaccharide derivative (10). Subsequently, the benzyl
groups were cleaved via catalytic hydrogenolysis and the product thus
cbtained was acetylated. Two anomers (11 and 12) were formed; these were

separated and characterized through their 13

C NMR spectra. Saponification
of 11 and 12 gave the unique free disaccharide 13.

In preparing the aglycon of the planned trisaccharide, convention-
al steps, such as tritylation/acetylation (9—-14) and detritylation of
14 gave the partially protected disaccharide derivative 15 containing a
free HO-6° group. Using the Helferich conditions,10 aglycon 15 was sub-
sequently treated with 2,3,5-tri-0-benzoyl- & -D-arabinofuranosyl bro-
mide11 to afford, in excellent yields, the crystalline, fully protected
trisaccharide 16.

The acyl groups of 16 were removed by catalytic trans-
esterification, while the phthalimido group was split-off via hydrazine
hydrate treatment. The resulting crude product was reacetylated to give
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the completely protected trisaccharide 17. The benzyl groups of 17 were
hydrogenolyzed and the product was acetylated. Two anomers (18 and 19)
were formed which could be separated by column chromatography. Trisac-
charide peracetates 18 and 19 proved to be anomers at the reducing end,
both having a 6-deoxy-L-talose unit in the pyrancse form.

Deacetylation of either 18 or 19 resulted in the same, chromato-
graphycally homogeneous, trisaccharide 20. The carbon-13 NMR spectrum of

20 run at 100 MHz exhibited over 60 well-separated resonances of distinctly

unegual intensity. While separation of some of the signals was clearly
due to the employed high resonance frequency, this finding suggested
that, in agueous solutions, trisaccharide 20 occurs as a mixture of four
isomers of significant abundance and, most likely, the isomerism is
associated with the o-, s—pyranoéide and o-, RB-furanoside forms of
the reducing end group. A similar spectral behaviour has been reported
earlier for a branched trisaccharide with the L-arabinose residue at the
reducing end; however, the relative concentration of the furanose forms
in the equilibrium mixture was substantially lower than in the present
study and, accordingly, quadruplication of individual carbon-13 signals
could not be detected.12

A detailed two-dimensional (20) 'H and

order tc select the ’sub-spectra’ of individual isomeric trisaccharides

136 NMR study was set up in

and assign the pertinent spectral parameters in terms of stereochemistry
at the reducing end. To facilitate spectral assignments, é-deoxy-3-0-
-methyl-L-talose (21) was prepared via methylation of 7 followed by
direct hydrogenolysis of the product into 21 and subjected to high-field
NMR analysis.

e wr

spectrum of 21, displaying 28 separate resonances, indicating the pres-

In a similar manner to the case of trisaccharide (20), the

ence in comparable amounts of all four isomeric forms in the solution.
Proton chemical shift correlation (COSY) experiment13 afforded the
sequential assignment of protons within individual isomeric monosac-
charides. These pieces of information, combined with the results from

the 13C, 1H chemical shift correlation (C,H-COSY) experiment13 have led
to the complete assignment of the carbon-13 spectrum while proton-proton
couplings were determined from a conventional (1D) spectrum run under
high resolution conditions. DBistinction between individual isomeric forms
(labelled in the sequel for brevity as Fe,F8, P*and P?) was made by

comparison of the lH and 13C chemical shift data of the anomeric C-H

1

groups with values published on related maonasaccharides. 4 The assigned
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resonances for 21 are collected in Table 2. Integration of the anomeric
proton signals afforded the relative abundances of individual forms as
41.3% (P%), 26.0% (PB®, 21.3% (F% and 11.4% (FB), in good overall agree-
ment with the values reported for 6-deoxy talose by Angyal’s group.

An analogous approach has been adopted to assign resonances in
the spectra of the trisaccharide mixture 20. The pertinent spectral
data are reported in Table 1. With the relative chemical shifts and
331,2 couplings of the C-1H protons of the talose moiety already deter-
mined, assignment of the anomeric proton signals (4.55 to 5.33 ppm)
proved straightforward. Identified by their characteristic (and constant)
value of 331’2 (8.5 Hz), the C-1H signals of the glucosamine residues
appeared at four distinct chemical shift values with integrated intensi-
ties identical to those measured for the C-1H rescnances of the reducing
unit, supporting thereby the expectation that isomerism is, in fact,
associated with the four forms of the talose residue. Integraticn af-
forded the relative concentration of the isomeric trisaccharides as 36%
(P®, 24% (PB), 31% (F® and 9% (FB). Inspection of the chemical shift
values of the former resonances also disclosed that effects of isomerism
at the reducing end are reflected to a different extent in the chemical
shifts of the anomeric protons of the non-reducing residues. Larger rela-
tive shifts are found for the transition pyranose - furanose while the

change in the anomeric state of the reducing end affects these chemical
shifts to a much lesser extent. Accordingly, with the isomerisation-
-induced chemical shifts further attenuated, the anomeric protons of the
arabinose residue display (at the freguency employed in this study) but
two distinguishable resonances mirroring the relative abundance of the
P% P8 and F% + FB forms. Subsequent assignment procedures disclosed that

13¢ and 4 sites of the tri-

this tendency was a general trend for most
saccharide.

Due to heavy overlap of correlation peaks in the standard COSY
maps obtained from 20, additional 2D experiments were set up to enable
the required sequential assignment of protons to be performed. First, a
series of relayed COSY experiments15 were run in which the number of
relay steps (1,2 and 3) and the relevant delay times were varied in or-
der to optimize magnetization transfer between ring protons and anomeric
H’s. (For isomeric talose residues, the sequential information thus de-
rived received further corroboration from the occurrence of relay peaks
transferred stepwise from the C-6 methyl group to the ring protons.) Sec-
ond, COSY experiments were performed under conditions in which chemical
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shift correlations mediated by small (0.5 to 2 Hz) vicimal and long-range
interproton couplings became substantially enhanced,16 and these have

led to a full set of correlations between ring and anomeric protons for
residues featuring small vicinal couplings, such as the arabinose and
talo-furanose units. It may be noted that, in this experiment, the
anomeric proton resonances of the glucosaminyl residue exhibited corre-
lation peaks due to inter-residual coupling (QJH_C_O_C_H) to 3-H proton
of the talose unit, providing further supporting evidence for the pro-
posed sequence of sugar residues in 20.

13C—lH, chemical shift correlation experiments run

Heteronuclear,
at high digital resolution in both freguency domains afforded the com-
plete assignment of carbon resonances both in terms of position within
the molecule and isomerism at the reducing end.

Proton-proton coupling constants related to the stereochemistry of
isomeric 20 were, in part, evaluated by plotting individual traces of
phase-sensitive 20 correlation spectra. This method, however, failed in
highly crowded regions of the 2D map even at high digital resolution. A
more convenient approach was offered by observing the coupling patterns
of individual protons through the resonances of directly bonded carbon-
-13 atoms. To this end, the experiment proposed by Morrisl7 was carried
out at high digital resoclution. The quality of data thus obtained is
illustrated on the partial 20 map of Figure 1. The possibility to dis-
tinguish closely spaced carbon signals through the coupling pattern of
directly bonded protons, on the other hand, provided an ultimate verifi-
cation of the assignmerit of carbon rescrarces in cases where the perti-

nent proton shifts proved practically indistinguishable.
EXPERIMENTAL

General Procedures. Melting points (uncorrected) were determined

on a Kofler apparatus. Optical rotations were measured with a PERKIN-
~ELMER 241 polarimeter. Reactions were monitored by TLC on Kieselgel 60
F254 (Merck) with detection by charring with sulfuric acid. Both
Kieselgel G and Kieselgel H (Reanal) were used for short-column chro-
matography. All NMR specira were run at 30 °C on 15 mg of 21 and 50 mg
20 dissolved in 0.65 mL 02

using a VARIAN XLA-400 instrument and standard pulse sequences. Proton

0 in the presence of DSS internal standard

20 experiments were performed with an 1800 Hz spectral window, 2K data
points in F2 and 512 (absclute value mode) or 1024 (phase-sensitive mode
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according to States gﬁ_g;.ls) increments in Fl‘ The acgquired time-domain
data matrices, after filtering, were transformed into a 2K by 2K data
table using real (non-phased mode) or complex (phased mode) arithmetics.
Relayed COSY experiments with one, two and three relay steps were made

either with fixed, but not necessarily equal, delay times, t and

s T
Ty or were run such that experiments with incremented 7 ;glue; were
coadded in time-domain to achieve a uniform coherence transfer for a
wider range of couplings. In these experiments the T values were varied
typically from 30 to 100 milisec in 4 to 8 steps, or incremented regu-
larly with tl as Ty =1 i + Ktl. Heteranuclear correlation experiments
were performed with 8K by 512 time-domain matrices which were trans-
formed into an 8K by 2K data table. High resolution conditions were
attained by reducing the spectral window to 5000 Hz in FZ and 700 Hz in
Fl’ Indirect proton J spectra were run in pure phase mode with digital
resolution of 0.5 Hz in Fl'

Benzyl 6-Deoxy-2,3-0-isopropylidene- o -L-lyxo-hexopyranosid-4-

-ulose (1). To a stirred solution of benzyl 2,3-0-isopropylidene~ o-L-
-rhamnopyranoside (8.18 g, 27.8 mmol) in dry dichloromethane (120 mL)
were added pyridinium dichromate (28.88 g, 139 mmol) and sodium acetate
(3 g). The reaction mixture was stirred for 2 h at room temperature and
then diluted with ether (120 mL), filtered and washed with ether (50 mL).
The filtrate was concentrated and toluene (30 mL) was evaporated from the
residue to give a crude syrup. This was then purified on a column of
silica gel (250 g) and resulted in compound 1 (6.5 g, 80%) as an
amorphous mass:[u]D -109.8° (c 0.69, chloroform) 1it.4[a]D -115.9°

(c 2.2, chloroform), Rf 0.67 (dichloromethane-ethyl acetate, 95:5); IR
(KBr) 1740 el (c=0).

Anal. Calcd for C C, 65.74; H, 6.90. Found: C, 66.01; H,

16"12005°
6.88.

Benzyl 6-Deoxy-2,3-0-isopropylidene- o -L-talopyranoside (2). Com-

pound 1 (6.21 g, 21.3 mmol) was dissolved in a 1:1 mixture of benzene

and ether (150 mL), and then 2.83 g (74.6 mmol) of LiAlH, was added. The
reaction mixture was boiled for 30 min under reflux. After cooling,

ethyl acetate (5 mL) was added to decompose the excess of the reagent and
then water added to precipitate the aluminium hydroxide. The organic
layer was decanted and then was washed with water, dried (sodium sulfate)
and evaporated. GLC investigation showed that 2 and benzyl 2,3-0-isopro-
pylidene- a-L-rhamnopyranoside were produced in a ratio of 98:2. The res-
idue from the evaporation was crystallized from n-hexane to obtain com-
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pound 2 (5.5 g, 88%), mp 40-41 OC,[a]D -63.2° (c 1.32, chloroform).
Lit.* mp 41-62 °C,[a] -68.2° (¢ 2.0, chloroform).
Benzyl 4-0-Benzyl-2,3-0-isopropylidene- a -L-talopyranoside (3).

Compound 2 (5.05 g, 12.2 mmol) was dissclved in dry N,N-dimethyl
formamide (20 mL) and then 9.6 g of powdered potassium hydroxide and
5.6 mL (47.1 mmol) benzyl bromide were added. The reaction mixture was
stirred for 15 min at room temperature, then diluted with dichloro-
methane (100 mL), and filtered. The filtrate was washed with water
(5 x 50 mL), dried (sodium sulfate) and evaporated. The syrupy residue
was crystallized from methanol to give 3 (5.45 g, 83%), mp 94 OC
[Ot]D -23.7° (C 0.87, chloroform), RS 0.55 (dichloromethane-ethyl acetate),
97:3). L1t mp 92-93 °C Lol D -25.2" (¢ 1.6, chiloroform).

Anal. Calcd for CZBHZBOS C, 71.85; H, 7.34, Found: C, 71.81; H,
7.36.

Benzyl 4-0-Benzyl-6-deoxy- a-L-talopyranoside (4). To a stirred
solution of 3 (4.22 g, 10.9 mmol) in dichloromethane (100 mL) was added

10 mt of trifluoroacetic acid containing 1% of water. After 25 min

stirring TLC showed the complete conversion of the starting material.
The reaction mixture was diluted with dichloromethane (200 mL) and
washed with water (4 x 50 mL). The organic layer was dried (sodium
sulfate) and evaporated. The syrupy residue was crystallized from a mix-
ture of ethyl acetate-hexane (1:9) to give 4 (3.25 g, B6%), mp 89 °c,
[a]04—100.5 (c 0.25, chloroform), Ry 0.60 (dichloromethane-acetone, 9:1).
Lit.” mp 86-87 C [a]D -99.6° (c 2.2, chloroform).

Anal. Calcd for CZOH2405 C, 69.75; H, 7.02. Found: C, 69.81; H,
7.00.

Benzyl 4-0-Benzyl-exo- (5) and -endo-2,3-0-benzylidene-é-deoxy-2 -
-L-talopyranoside (6). Compound 4 (3.12 g, 9.06 mmol) in dry N,N-di-
methylformamide (12 mL) was treated with &, a-dimethoxytoluene (8.2 ml)

in the presence of p-toluenesulfonic acid (200 mg) at 50 O¢ for 60 min
under vacuum. Then sodium hydrogen carbonate was added. The mixture was
diluted with dichloromethane (150 mL), washed with water (3 x 50 mL),
dried, and concentrated to a syrup. The residue was separated on a silica
gel (200 g) column using light petroleum-ethyl acetate (8:2) as eluent.
The faster moving component proved to be compound 5 (40 mg, 1.4%), mp

107 °c, [a]D -21.1% (c 0.29, chloroform), Ry 0.56. Ty R (CDClB):é 1.16
(d, 3H, J = 6.4 Hz, Me), 3.57 (dd, 1H, 33)4 = 5.3 Hz, H-4), 3.86 (m,
H, J, 5= 1 8 Hz, H-5), 4.01 (d, 1H, Jl 2" 0.7 Hz, H-2), 4.57 (Abg, 2H,

PhCH,, ), 4.59 (dd, 1H, Jp 3 = 5.5 Hz, H- 33, 4.80 (ABg, 2H, PhCH,), 5.20
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(d, 1H, H-1), 6.35 (s, 1H, PhCH). 1°C MR (COCL;): 104.34 (C,), 96.90
(C-1), 76.00 (C-2), 74.18 (C-3), 73.57 (PhCH,-4), 72.52 (C-6), 69.57
(PRCH,-1), 66.21 (C-5), 16.88 (C-6).

Anal. Calcd for C C, 74.98; H, 6.52. Found: C, 74.89; H,
6.54.

Compound 6 (3.45 g, 88%), eluted as second, had mp 75-76 °C, (o] p
-47.¢° (c 0.78, chloroform), Ry 0.48 'H NWR (COCLp): 6 1.25 (d, 3H,
Jg g = 6.5 Hz, M), 3.69 (ad, 1H 33 4 = 423 H), %597 (m, W4, 3, 5 -
3.7 Hz, H-5), 4.12 (dd, 1, 3 , = L. 5 Hz, H-2), 4.44 (dd, TH, 35, @
7.2 He, H3), 445 (ABa, 2H, PACH,), 4.62 (ABg, 2H, PCH,), 5.11 (d, 1H,
H-1), 5.78 (s, 1H, PhCH). 1°C NMR <coc1 ): 106.72 (C), b6 (c 1), 75.18
(C-2), 74.61 (C-3), T4.47 (PhCH,~4), 7258 (C-4), 69.36 (PhCHy-1), 66.31
(C-5), 16.75 (C-6).

Anal. Calcd for CoqHogls: C, 74.98; H, 6.52. Found: C, 75.00; H,
6.50.

Benzyl 2,4-Di-D-benzyl-6-deoxy- @ -L-talopyranoside (7). To a

27H2805¢

stirred solution of ¢ (3.28 g, 7.58 mmol) in 1:1 dichloromethane-ether
(100 mt) 1.15 g (30.3 mmol) of LiAlH, and 4.03 g (30.3 mmol) of ALC14
were added. The solution was heated under reflux for 15 min. During this
period the starting 6 disappeared (TLC). After cooling, the excess of the
reagents was decomposed by adding ethyl acetate (5 mL) and water (8 mbL).
The reaction mixture was diluted with ether (100 mL) and the organic layer
was decanted, dried and concentrated. The residue was crystallized from a
mixture of ethyl acetate-n-hexane to afford 7 (3.1 g, 94%), mp 84-85 °c,
[e]p -58. 59 (c 0.84, chloroform), R, 0:64 (dlohloromethane—ethyl acetate,
95:5). Lit.* mp 83-84 °C, [a)y -62.4 (¢ 1.7, chloroform). 1y R (CDCl b
& 1.30 (d, 3H, JS 6" = 6.5 Hz, Me), 3.48 (dd, 1H, 33 4 = 4.0 Hz, H—h),
3.56 (dd, 1H, Jy o = 1.6 Hz, H- 2), 3.88 (dd, 1H, Jp 3= b4 Hz, H- 3),
3.93 (m, 1H, J4 )5 @ 1.7 Hz, H-5), 5.02 (d, 1H, H-1), 7.20-7.42 (m, 15H,
aromatic).

Anal. Caled for Cy HzOg: C, 74.63; H, 6.96. Found: C, 74.65; H,
7.00.

Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0-(3,4,6-tri-0-acetyl-2-deoxy-2-
-phthalimido- 8 -O-glucopyranosyl)- «-L-talopyranoside (8). A mixture of
(2.12 g, 4.88 mmol) and 1.85 g (7.32 mmol) of Hg(CN)2 was dissolved in
1:1 benzene-nitromethane (160 mL) and concentrated until 80 mL had been

1~

distilled off. The solution was then cooled to room temperature, 4 g of
4 % molecular sieves was added and the mixture was stirred for 30 min.
This mixture was treated with 3,4,6-tri-0-acetyl-2-deoxy-2-phthalimido-

351
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- B-D-glucopyranosyl bromide (3.65 g, 7.32 mmol) for 15 min, During this
time the aglycon 7 completely disappeared. The reaction mixture was di-
luted with dichloromethane (50 mb) and filtered and the solvent was evap-
orated to dryness. The residue was dissolved in dichloromethane (100 mi)
and the inorganic salts were removed by filtration. The filtrate was
washed with 5% potassium iodide solution (3 x 50 mL) and finally with
water (3 x 50 mL). After being dried, the solvent was evaporated and the
residue was purified using silica gel (250 g) column chromatography to
give syrupy B (3.5 g, 84%).[a] -62.1° (g 0.75, chloroform). Ry 0.51
(dichloromethane-ethyl acetate, 9:1). Ly wwr (CDCl3):6 4.92 (d, 1H,
J = 9.5 Hz, H-17}; 5.02 (d, 1H, 31,2 = 1.6 Hz, H-1).
Amal. Calcd for C47H49N014: C, 66.27; H, 5.80; N, 1.64. Found: C,
66.21; H, 5.76; N, 1.66.

Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0-(2-deoxy-2-phthalimido-8 -D-
-glucopyranosyl)- a-|-talopyranoside (9). A catalytic amount of sodium

1;2°

methoxide was added to a solution of 8 (3.34 g, 3.92 mmcl) in methanol
(80 mL). The solution was left at room temperature overnight and then
neutralized with Amberlite IR-120 (H") resin, filtered and evaporated to
give 3 (2.7 g, 95%), amorphous solid,[a]D -72.7° (¢ 0.55, chloroform),

R. 0.45 (dichloromethane-methanol, 9:1).

Anal. Calcd for C, H,4NOy;: C, 67.85; H, 5.97; N, 1.93. Found: C,
67.90; H, 5.95; N, 1.97.

Benzyl 2,4-Di-0-benzyl-é-deoxy-3-0-(2-acetamido-3,4,6-tri-0-acetyl-
-2-deoxy- 8 -D-glucopyranosyl)- o-L-talopyranoside (10). Compound 9 (60C mg,
0.83 mmol) was dissolved in ethanol (15 mL) and treated with 3 mL of 87%
hydrazine hydrate at reflux temperature for 2 hours. The reaction mixture

£

was concentrated to dryness and the residue was acetylated in pyridine
(5 mL) with acetic anhydride (5 mL) at room temperature overnight. The
usual work-up procedure resulted in asolid substance, crystallized
from ethanol to give 10 (390 mg, 61.8%), mp 197 Dc,[a]D -64° (¢ 0.42,
chloroform), Ef 0.44 (dichloromethane-acetone, 9:1).

Anal. Calcd for C,q M gNOj5: C, 64.47; H, 6.47; N, 1.83. Found: C,
64.50; H, 6.50; N, 1.86. -

1,2,4-Tri-0-acetyl-6-deoxy-3-0-(2-acetamido-3,4,6-tri-0-acetyl-2-
-deoxy- §-D-glucopyranosyl)- 8- (11) and - a-L-talopyranose (12). The

disaccharide derivative 10 (350 mg, 0.46 mmol) was hydrogenated in ethanol
(15 mL) with Pd-=on-carbon catalyst (50 mg) in the presence of acetic acid
(0.3 mL). After 24 hours complete reaction occurred. The catalyst was

removed by filtration and the filtrate was evaporated. The syrupy residue
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in pyridine (4 mL) was acetylated with acetic anhydride (4 mL) at room
temperature overnight. The syrupy product abtained after work-up showed
two companents by TLC. These were separated on a silica gel (40 g) column.
The faster moving component 11 (73 mg, 26%) gave the following data:
amorphous solid,[a]D +26.3° (c 0.41, chloroform), Bf 0.61 (dichloro-

methane-acetone, 65:35). e awr (CDClB): 102.01 (JCl’—Hl’ = 158 Hz,
c-1’), 97.81 (JCl-Hl = 161 Hz, C-1).
Anal. Caled for C, My NOj : C, 50.65; H, 5.56. Found: C, 50.58; H,

5.51.

The second component 12 (147 mg, 52%) showed the following data:
mp 238 0C,[a]D -42.8° (¢ 0.51, chloroform), R, 0.52 (dichloromethane-
-acetone, 65:35). 130 NMR (CDCIB): 98.64 (3 = 159.5 Hz, C-1°),
91.68 (JCI—HI = 172 Hz, C-1).

Anal. Calcd for C H34N016: C, 50.65; H, 5.56. Found: C, 50.69; H,
5.59.

6-Deoxy-3-0-(2-acetamido-2-deoxy- B -0-glucopyranaosyl)-L-talose (13).

Cl’-H1’

26

A solution of 12 (100 mg) in dry methanmol (5 mL) was saponified with a
catalytic amount of sodium methylate. After 24 hours the reaction mix-
ture was neutralized by Amberlite IR-120 (H') resin, filtrated and the
solvent evaporated. The residue was purified on a silica gel (10 g)
column using n-butanol-methanol-water (2:1:1) eluant. The fractions were
collected and concentrated. The residue was dissolved in water and
freeze-dried to obtain 13 (50 mg, 84%), amorphous solid,[a]D -18.9° (¢
0.51, water), gf 0.58.
Apal. Calcd far C14
45.81; H, 6.90; N, 3.86.
Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0-(3,4-di-0-acetyl-2-deoxy-2-
-phthalimido-6-0-trityl- B-D-glucopyranasyl)- o -L-talopyranoside (14).
Compound 9 (2.0 g, 2.76 mmol) was treated in pyridine (30 mL) with

HyoNO ¢ C, 45.77; H, 6.86; N, 3.81. Found: C,

trityl chloride (1.51 g, 5.23 mmol) for 16 hours. This reaction mixture
was directly acetylated with acetic anhydride (20 mL) for 2 hours. The
solution was evaporated to a syrup, and the residue was treated with ice
(200 g) and extracted with dichloromethane (2 x 100 mL). The organic
layer was washed with a solution of 0.5 M H,50, (2 x 50 mL), then with a
solution of saturated NaHCO; and finally with water (3 x 100 ml), dried
and concentrated. The product was purified on a silica gel (150 g) column
to give 14 (1.92 g, 68%), syrup,[a]D -55.7% (¢ 0.36, chloroform), Bf 0.45
(light petroleum-ethyl acetate, 65:35).

Anal. Calcd for C,,H, .ND C, 73.06; H, 5.84. Found: C, 73.15; H,

6461 13"
5.94.
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Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0-(3,4-di-0-acetyl-2-deoxy-2-
-phthalimido- B-D-glucopyranosyl)- a -L-talopyranoside (15). Compound 14
(1.74 g, 1.65 mmol) was dissolved in 80% acetic acid (100 mL) and
stirred for 60 min at 80 °C. The reaction mixture was cooled to room
temperature, diluted with water (100 mL) and extracted with dichloro-
methane (3 x 50 mL). The combined organic phase was washed with satu-
rated NaHCD3 solution (5 x 100 mL) and then with water (3 x 50 miL), dried
and the sclvent evaporated. The residual syrup 14 (950 mg, 71%) was pure

enough for the next step. 100 Mg were purified for analytical purpases
using silica gel (10 g) as adsorbent and dichloromethane-acetone (9:1)
as eluant[a]D -60.9° (c 0.45, chloroform), Ry 0.81.

Anal. Calcd for 045H47N013: C, 66.74; H, 5.85. Found: C, 66.89; H,
5.94,

Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0- 3,4-di-0-acetyl-2-deoxy-2-
-phthalimido-6-0-(2,3,5-tri-0-benzoyl- o -D-arabinofuranosyl)- 8 -D-gluco-

pyranosyl - a-L-talopyranoside (16). The mixture of 15 (930 mg, 1.15 mmol),
436 mg (1.73 mmol) of Hg(CN)z, and 80 mL of 1:1 benzene-nitromethane was
concentrated until 40 mL had distilled. The solution was then cooled to

room temperature, 1 g 4 R molecular sieves was added and the mixture was
stirred for 30 min. Afterwards 909 mg (1.73 mmol) of 2,3,5-tri-O-benzoyl-
- a-D-arabinofuranosyl bromide was added. After 30 min the reaction mix-
ture was worked up. The resulting product was purified on a silica gel
(130 g) column to give 1.28 g (89%) of 16, crystallized from ethanol,
mp 162-163 OC, pq? -44.1° (c 0.63, chloroform), Re 0.74 (dichloromethane-
-acetone, 97:3). 3C NMR (CUCIB): 105.50 (C-177), 98.55 (C-1), 98.40
(c-1). )

Anal. Calcd for C71H67NDZD:
5.42.

Benzyl 2,4-Di-0-benzyl-6-deoxy-3-0- 2-acetamido-3,4-di-0-acetyl-2-
-deoxy-6-0-(2,3,5-tri-0-acetyl-a -D-arabinofuranosyl)- 8 -0-glucopyranosyl -

C, 67.99; H, 5.38. Found: C, 68.10; H,

- o -L-talopyranoside (17). A catalytic amount of sodium methylate was
added to a solution of 16 (1.0 g, 0.8 mmol) in methanol (40 mL) and left
overnight at room temperature. Then the reaction mixture was neutralized
with Amberlite IR-120 (HV) resin, filtered and concentrated. The residue
was dissolved in ethanol (20 mL), hydrazine hydrate (3 mL) was added and
the mixture was refluxed for 2 hours. After cooling, the sclution was
concentrated to dryness and the residue was acetylated in pyridine (10 mL)
with acetic anhydride (10 mL) at room temperature overnight. After con-
centration, the product was purified on a silica gel (100 g) column to
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yield 17 (690 mg, 88%), fa]y -19.4° (c 0.26, chloroform), R 0.54 (di-
chloromethane-acetone, 85:15).

Anal. Calcd for C50H61N019:
6.31.

1,2,4-Tri-0-acetyl-6-deoxy-3-0-[2-acetamido-3,4-di-0-acetyl-2-
-deoxy-6-0-(2,3,5-tri-0-acetyl- o -0-arabinofuranosyl)- B—Q—glucopyranOSyIJ—
- 8- (18) and - a-L-talopyranose (19). Compound 17 (600 mg, 0.61 mmol)
was hydragenated in ethanol (20 mL) over 10% Pd-on-carbon (100 mg)

C, 61.28; H, 6.27. Found: C, 61.41; H,

catalyst in the presence of acetic acid (0.5 mL) for 24 hours. After
filtration and concentration the residue was acetylated in pyridine

(7 mL) with acetic anhydride (7 mL) at room temperature overnight. After
work-up, TLC showed the presence of twoc compounds which were separated
on a silica gel (80 g) column to give, first, 18 (142 mg, 27.7%), mp

174 0C,[a]D +27.7° (c 0.88, chloraform), Re 0.59 (dichloromethane-

-acetone, 65:35). 13C NMR (CDCl3): 105.48 (C-177), 102.20 (C-1°), 97.81
(C-1).

Anal. Calcd for C35H49N022: C, 50.30; H, 5.91. Found: C, 50.34; H,
5.96.

The second component proved to be 19 (283 mg, 55.3%), a foam,y) D
+4.49 (¢ 0.57, chloroform), Ry 0.53 (dichloromethane-acetone, 65:35).
e wr (CDCI}): 105.32 (C-1’?), 102.22 (C-1’), 91.46 (C-1).

Anal. Calcd for CygH,oNO,,: C, 50.30; H, 5.91. Found: C, 50.26; H,
5.88.

6-De0xy—3-0—[2—acetamido—2-deoxy-6-0-( @ -D-arabinofuranosyl)-# -0-

-glucopyranosyl] -L-talose (20). Compound 19 (250 mg) was saponified in

methanol (10 mL) with a catalytic amount of sodium methylate. After 24
hours the solution was neutralized with resin, filtered and concentrated.
The residue was purified on a silica gel (15 g) column using n-butanol-
-methanol-water (2:1:1) as eluant. The syrup, obtaimed after evaporation,
was dissolved in water (2 mL) and freeze-dried to give 20 (130 mg, 87%)
as amorphous powder,[a]D +11.3° (¢ 0.13, water), Bf 0.54. lH and 13C NMR
data are given in Table 1.

Anal. Calcd for C H33N014: C, 45.69; H, 6.66. Found: C, 45.75; H,
6.70.

6-Deoxy-3-0-methyl-L-talose (21). Compound 7 (250 mg) was treated
in N,N-dimethylformamide (5 mL) with powdered KOH (0.5 g) followed by
methyl iodide (0.5 mL). The usual work-up procedure resulted in a syrupy

19

product which was directly hydrogenated in ethanol (10 mL) in the pres-
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ence of 10% Pd-on-carbon (50 mg) catalyst for 24 hours. After fil-
tration and evaporation, the residue was purified on silica gel (12 g)
to give 21 (BO mg, 78%), syrup, o] -28.6° (c 0.65, water), Ry 0.62 (di-
chloromethane-methancl, 85:15). Lit.jtu]D -29.6°% (c 1.1, water). 1 and
3¢ NMR data are summarized in Table 2.
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