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Abstract

Several alkyl 2-acetamido-2-deoxy-B-p-glucopyranosides were synthesized using either the
oxazoline or the N-allyloxycarbonyl procedure. The latter procedure gave better yields with fatty
alcohols and cholesterol. The derivatives thus prepared were partly or fully deprotected and their
surface-active properties assessed.
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1. Introduction

A series of alkyl 2-acetamido-2-deoxy-B-D-glucopyranosides has been prepared in
order to evaluate their propensity to incorporate into the phospholipidic bilayer mem-
branes of small unilamellar vesicules [1].

A recent report on the surface activities, biodegradabilities, and antimicrobtal proper-
ties of a few members of the same family has been published [2] which prompted us 10
report on our own results in this field.

We have chosen 2-amino-2-deoxy-p-glucose as the hydrophilic head of amphiphilic
molecules because it meets a number of requirements: (£) it is both readily available and
often found in compounds involved in biological recognition such as bacterial antigens
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[3], blood group determinants [4], molecules responsible for cell-cell adhesion [5]; (ii)
several highly stereoselective methods are available for the syntheses of 2-amino-2-de-
oxyglycosides [6]; (iii) the amino functionality allows chemiospecific transformations
such as radioactive labelling.

This work is part of a larger programme pertinent to the role of high molecular
weight assemblies of carbohydrates in biological recognition (polymers [7], liposomes
[1], or amphiphilic molecules that form supramolecular arrangements [8]).

2. Results and discussion

Of the methods described in the literature, only a few afford 2-acetamido-2-deoxy-(-
p-glycosides with a high degree of stereoselectivity. The Koenigs—Knorr [9] methodol-
ogy is restricted to strongly reactive acceptor alcohols and therefore is not applicable to
fatty alcohols. Although the ‘‘phthalimido procedure’ [10] can be used for fatty
alcohols, it requires alkaline deprotection of the amino phthaloyl protective group which
does not allow convenient access to partly protected O- or N-acetyl derivatives. The
improved oxazoline method [11,12] does not exhibit the aforementioned drawbacks and
has the advantage that no deprotection of the amino group after the glycosylation step is
necessary; however, poor yields and stereoselectivities are often observed. The allyloxy-
carbonyl methodology developed in our laboratory [13] conveniently gives O-acetyl
2-amino-2-deoxy sugar derivatives; its stereoselectivity is high although a re-N-acetyla-
tion step is required, as in the phthalimido procedure.

Because of the constraints imposed by the preparation of both acetamido and amino
derivatives, we decided to use either the Kiso and Anderson procedure [12] or, where
glycosylation was found to be slow, the allyloxycarbonyl method [13].
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Scheme 1. i) (CH;CO0),0, pyr; ii) ROH, FeCly; iii) CICOOALL, Na,COs; iv) ROH, TMSOTT. a, R = n-CyH 5,
b, R=n-CyHq, ¢, R=n-C; Hy;, d, R=n-C;H,s, ¢, R=n-C4,H,, f, R=n-C;H;,, g, R = B-choles-
teryl. Abbreviations used: All, CH, =CH-CH, —; Aloc, AIlIOCO-; pyr., pyridine; Me;SiOTf, trimethylsily]
trifluoromethanesulfonate.
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Table 1
"C NMR (8, ppm) of fully protected glycosides *
C-1 c-2 C-3 C-4 C-5 C-6 NHAc
d4a” 100.7 547 72.6 69.0 71.6 62.4 232
4" 100.7 54.8 72.4 68.8 71.7 62.3 233
4c® 99.7 53.7 71.6 68.0 70.6 61.4 222
de’ 99.8 53.7 71.6 68.0 70.7 61.4 222
4f b 100.7 549 72.4 68.8 71.7 62.2 233
C-1 C-2 C-3 C-4 C-5 C-6 NHAloc
5d" 100.9 56.0 72.2 68.8 715 62.1 132.6, 117.4.65.0
5g ¢ 99.6 56.1¢ 72.1 69.0 716 62.3 132.7, 117.7. 65.7

* Spectra recorded in CDCly, with Me,Si as internal standard. All compounds contained additional signats
corresponding to OAc (19.8-20.7).

" The spectra contained signals corresponding to the alkyl chains: OCH- 70.0+£0.9; (CH.), 22.2+0.5,
25.3+0.4, 28.6-29.2, and 31.4+0.5; CH, 13.7+0.4.

© The spectrum contained signals corresponding to the cholesterol moiety: CH=C 122.0, 140.4: quaternary
36.7,42.3; CH 28.0, 31.8. 35.8, 50.1, 56.4 9, 56.7 9, 79.9; CH, 20.8, 23.8, 24.3, 28.2, 29.4. 3}.9, 362, 372,
38.8. 39.5, 39.7; CH, 11.9, 18.7, 19.3, 22.6, 22.8.

¢ Attributions could be reversed between C-2 and CH ¢ of the aglycon.

The synthesis of both donors 2 and 3 was achieved starting from the easily available
1.3,4,6-tetra-O-acetyl-2-amino-2-deoxy-B-n-glucopyranose hydrochloride 1 [14], as re-
ported in the literature [15].

Six aliphatic alcohols (C,H,,, ,OH, 8 < n < 18), as well as cholesterol, were treated
according to the glycosylation procedures outlined in Scheme 1. Starting from donor 2,
the yields of B-glycosides (after chromatographic purification) ranged from 60 to 70%
(less than 30% with cholesterol). It is notable that when donor 3 was employed, yields
reached 90% with dodecanol and 71% with cholesterol, thus illustrating the effective-
ness of this method with alcohols of low reactivity. Both glycosylation reactions were
highly stereoselective with the acceptor alcohols chosen for this work. The structure of
the derivatives 4 and 5 was determined by "C and 'H NMR spectroscopy (Tables 1 and
2); assignments were confirmed by selective irradiation of H-2 and by 2D COSY
("H-"C) correlations.

In order to obtain compounds with more pronounced hydrophilic character (NH ,-free)
and N-acetyl derivatives with unlabelled or a 'C-labelled acetamido function. we
achieved the complete and partial deprotection of the glycosides 4 and 5 (Scheme 2).

Derivatives 4 (a—c, e, f) were either selectively de-O-acetylated by the Zemplén
procedure [16] to produce the corresponding 2-acetamido derivatives 6 (a—c, e, f) or
fully deprotected by heating for 5 h in 4 M sodium hydroxide to afford compounds 8
(a—c, e, f). Yields were almost quantitative using either procedure. Fully deprotected
glycosides 8 (d, g) were obtained from 5 (d, g) either in one step (heating for S hin 4 M
sodium hydroxide) or two steps. The latter procedure was achieved by de-N-allyloxy-
carbonylation [13] to give the intermediates 9 (d, g), followed by Zemplén de-O-acetyla-
tion. This proved less successful because of the poor solubility of the amino derivatives
9 (d, g) in the mixture THF—water. Compounds 8 (d, g) could, in turn, be obtained from
9 (d, g) either by N-acetylation followed by Zemplén de-O-acetylation or by Zemplén
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Table 2

"H NMR (8, ppm; J, Hz) of fully protected glycosides *
H-1 H-2 H-3 H-4 H-5 H-6 H-6' NH NHAc
Jia Jas Jr4 Jas Is o Js6 Joo Jann

4a® 4,73 3.87 5.34 5.07 3.77 4.28 4.13 6.37 2.09
8.3 10.0 9.8 9.5 2.0 4.8 12.0 8.7

4b " 4.70 3.82 5.33 5.07 3.73 4.27 4.13 5.89 2.09
8.4 10.1 9.5 10.0 2.4 4.8 12.2 8.8
4c® 4.73 3.87 5.35 5.07 3.77 4.28 4.13 6.42 2.09

83 10.3 9.5 9.6 1.8 4.8 12.1 85
de® 4.73 3.88 5.34 5.07 3.77 4.28 4.13 6.33 2.08
83 10.2 9.6 9.6 18 4.7 12.2 8.7
4f ° 4.67 3.82 5.30 5.05 3.69 423 4.11 5.70 2.09
83 10.2 9.5 9.9 2.1 4.8 12.3 8.6
H-1 H-2 H-3 H-4 H-5 H-6 H-6' NH NHAloc
Ji2 J2a En Jus Js o Is0 Josr Jo n
5d° 4.56 3.63 521 5.05 3.72 4.28 4.13 5.12 5.89,5.25, 4.65
5.1 9.6 9.6 2.3 4.9 12.2 87
5g ¢ 4.82 3.51 5.34 5.04 3.69 4.27 4.11 4.82 5.90,5.21, 4.47
9.5 9.7 23 4.9 12.1

* Spectra recorded in CDCl,, with Me,Si as internal standard; all compounds contained additional signals
corresponding to OAc (1.94 +0.01 to 2.05+0.03).

b Spectra contained signals corresponding to the alkyl chains: OCH, 3.47+0.02 and 3.84+0.02; CH,
1.55+0.03; (CH,), 1.26 £0,02; CH, 0.88+0.3).

¢ Spectra contained signals corresponding to the cholesterol moiety: CH=C 5.34; CH and CH, 351,
0.88-2.26; CH, 0.67, 0.85, 0.88, 0.99.

de-O-acetylation followed by N-acetylation. Both pathways afforded almost quantitative
yields.

The "C-labelled compounds 7 (a—g) were obtained in the same manner using
"*C-labelled acetic anhydride and a slightly different work-up in order to minimize the
handling of radioactive effluents.

Partly and fully deprotected derivatives were recovered as crystals that in many cases
contained water of hydration, which was difficult to remove completely by heating
under vacuum. It is notable that their melting points seem to be very dependent on the
amount of hydrated water and therefore often do not correspond with those reported in
the literature (e.g. 6a and 6d). This observation is in contrast with that found for their
fully acetylated derivatives. The amount of hydrated water was determined by the Karl
Fischer titration.

The °C and "H NMR parameters of the partly and fully deprotected derivatives, in
organic solvents and /or water, are reported in Tables 3 and 4, respectively. Assign-
ments were ascertained by 2D COSY ('H-'"°C) and HMQCGR (heteronuclear multi-
quantum coherence gradient) and HMBCGR (heteronuclear multibond coupling gradi-
ent) correlations.

Krafft temperatures of the above derivatives were determined by slow heating of
aqueous mixtures containing 0.01 M, 0.1 M, and 1 M of the amphiphilic compounds,
respectively. Surface tensions (y) and critical micellar concentrations (cmc) were
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Scheme 2. i) McONa, MeOH; ii) 4 M NaOH, 90°C; iii) Pd(PPh,),, CH,(COOMe).: iv) (CH}C0),0.
McOH; v} (CH,C0O),0, McOH. Abbreviations, as in Scheme 1.

determined above this temperature by the ring method of Lecomte du Nouy [17]. Results
reported in Table 5 show that: (i) only the short chains (C,—C,,)-NH,-free derivatives
display a Krafft temperature below 25°C; (ii) 2-acetamido derivatives are much less
hydrophilic than their 2-OH counterparts, as might be anticipated; their water solubility
and cmc are lower (e.g. octyl B-pD-glucopyranoside is soluble in water at room
temperature with a cmc of 17 mM [18]); (iii) the solubility of the 2-NH, compounds is
similar to their 2-OH analogues (e.g. cmc of 8a is 23 mM versus 17 mM for octyl
B-D-glucopyranoside); (iv) the cmc values seem to be relatively unaffected by salt
formation (e.g. 23 mM for 8a and 30 mM for its hydrochloride [2].

Due to their low cme values and low solubilities in water, the 2-acetamido derivatives
6 (a—g) and their *C-labelled analogues 7 (a—g) are highly suitable for incorporation
into the bilayers of liposomes [1] and for the formation of mixed monolayers. The ability
of such amphiphiles to form supramolecular assemblies are under investigation.

3. Experimental

General methods.—Melting points were determined on a Biichi apparatus and are
uncorrected. TLC analyses were performed on aluminium sheets coated with Silica Gel
60 F 254 (E. Merck). Compounds were visualized by spraying the TLC plates with
dilute 15% aq H,SO,, followed by charring at 150°C for a few min. Column
chromatography was performed on silica gel Geduran Si 60 (E. Merck). Optical
rotations were recorded on a Perkin—Elmer 241 polarimeter in a 1 dm cell at 21°C. 'H
and “C NMR spectra were recorded on a Bruker AC-200 or AM-300 spectrometer
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Table 3
"*C NMR (8, ppm) of partly and fully deprotected glycosides

C-1 Cc-2 C-3 C-4 C-5 C-6 NHAc
6a ' 102.4 575 76.4 72.4 78.4 62.7 23.6
6b ™f 102.4 57.6 76.5 72.4 78.5 62.7 23.6
6c P 102.3 57.5 76.4 72.4 78.4 62.7 235
6d P' 102.3 57.6 76.5 72.3 78.4 62.7 235
9d ! 104.4 58.1 71.8 69.0 75.5 62.4 —
e Of 102.4 57.6 76.6 72.5 78.6 62.8 23.6
6g &h 99.7 56.31 74,5 70.8 75.8 1 61.7 23.0
8ad' 103.4 58.1 76.6 71.7 78.0 62.5 —
8b ¢! 104.4 58.1 77.4 71.6 77.9 62.5 —
8¢ ¢! 104.1 58.1 77.1 71.6 77.9 62.6 —
8d ¢! 103.4 58.1 76.6 71.8 78.2 62.6 —
8e & 104.0 57.7 76.9 71.4 715 62.4 -
8f of 103.5 56.8 76.17 70.8 75.8 1 62.0 —
8g ©h 101.6 56.11 76.17 70.6 757 61.8 —

¢ Spectra recorded with Me, Si as internal standard in: ” CsDsN, © CDCl,, ¢ CD,0D, ® CD,0D-CDCl, (1:1),
53°C. " Additional signals corresponding to the alkyl chain: OCH, 70.0 +0.8; (CH,), 23.0+0.7, 26.5 4 0.6,
29.1-30.7 and 32.4+0.7; CH, 14.0+0.4. & Additional signals corresponding to OAc 20.7, 20.8. " Additional
signals corresponding to the cholesterol moiety: CH=C 122.04+0.2, 136.8 +3.5; quaternary C 36.1 +0.4,
423+40.2; CH 27.940.2, 31.8+0.1, 357402, 50.2+0.1, 56.6, 56.8+0.2 % 7935; CH, 21.0+0.2,
23.740.2,242+02,28.0+0.1,29.54+0.1,31.9+£0.2, 36.2+0.2,37.2+ 0.2, 38.8 £ 0.2, 39.54-0.2 39.8 £ 0.2;
CH, 11.1£0.2,1854+0.2,1934+0.3,22.3+0.3, 22.9. " Attributions could be reversed between C-2 and CH
of the aglycon. ! Attributions could be reversed between C-3 and C-5.

working at 200 or 300 MHz and 50 or 75.5 MHz respectively, with Me,Si as the
internal chemical shift reference. Elemental analyses were performed by the Laboratoire
Central d’Analyses du CNRS (Vernaison, France). The amount of water present in some
of the derivatives was determined by Karl Fischer titration.

[1,I'-'*C]Acetic anhydride was purchased from Sigma (14.3 mCi mmol~'). This
compound was adjusted to 0.35 mCi mmol ' by addition of unlabelled acetic anhy-
dride. Dichloromethane was washed twice with water, dried with CaCl,, and distilled
from P,O,. THF was distilled from a sodium—benzophenone mixture under Ar. CH,Cl,
and THF were stored over 4 A molecular sieves.

Glycosylation reactions.—Procedure A. The glycosylation donor 2 [15] (2.5 g, 6.4
mmol), the acceptor alcohol (8.3 mmol, 1.3 equiv), anhyd ferric chloride (1.35 g, 8.3
mmol), and 4 A molecular sieves (3.0 g) were dried together under reduced pressure at
room temperature. Dry, alcohol-free CH,Cl, (25 mL) was added, the mixture was
refluxed for 10 h, and stirred overnight at room temperature. The mixture was filtered
through Celite, concentrated, and chromatographed on a silica gel column eluted as
further indicated.

Procedure B. A mixture of the glycosylation donor 3 [15] (1.5 g, 3.5 mmol) and the
acceptor alcohol (3.5 mmol, 1.0 equiv) was dissolved in dry alcohol-free CH,Cl, (40
mL). The solution was flushed with Ar for 15 min and the temperature was then lowered
to —20°C. Trimethylsilyl trifluoromethanesulfonate (635 uL, 3.5 mmol, 1.0 equiv) was
introduced through a syringe and the mixture was left stirring under Ar at — 20°C for 18
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Table 4

"H NMR (3, ppm: J, Hz) of partly and fully deprotected glycosides *
H-1 H-2 H-3 H-4 H-5 H-6 H-6' NH OH-3 OH-4 OH-6 NHAc
S0 Jas ha Jis o Jse se Jew Jown Jaion o Jion oo

6a" 502 452 439 417 392 435 453 8.94 7.19 7.27 6.54 2.13

8.1 92 85 84
6b" 500 450 436 416 390 432 451 ].87 7.14 7.31 6.47 2.09
84 84 95 96 24 57 95 8.5 5.2 4.5 6.3
6c” 502 451 436 417 393 426 451 8.93 7.16 7.26 6.51 214
8.4
6d® 503 451 438 417 391 429 451 8.90 7.15 732 649 210
8.3
6e” 504 453 438 419 392 434 453 8.93 7.18 7.36 6.51 214
8.5
6g - 457 3.31-3.91 (unresolved) 2.2
7.1
8a' 431 265 332 336 330 371 38 — — — —
81 94 19 49 120
8b¢ 433 2066 334 338 331 371 387 — — — —
81 93 14 47 119
8c¢ 424 262 330 331 329 371 38 — — — — -
79 9] 15 47 118
8d¢ 429 263 331 333 330 368 390 — — — — —
80 9.2 1.6 44 119
8e! 423 264 3.28-334(m) 372 388 — — — —
80 92 46 118
8¢ 415 260 326 326 334 380 375 — — — — —
79 86 14 44 119
8g° 434 263  3.26-3.43(m) 384 375 — — — —
8.0 9.6 3.2 47 119

9d ' 444 293 502 498 368 429 411 — — — —
8.1 8.3 8.3 9.5 2.4 4.8 12.2 55

* Spectra recorded with Me, Si as internal standard: the spectra contained signals corresponding to: OC I,
355+0.05,3904£0.1; CH, 1.60+0.04; (CH.), 1.23 +0.07; CH, 0.85+0.05. The spectra were recorded in:
" DN, ¢ CD,OD-CDCl, (1:1). 53°C, ¥ CD,0D, * CDCl.. ' The spectrum contained additional signals
corresponding to OAc 2.01-2.07.

Note. Compound 6f was of very low solubility in all solvents including Me, SO and the spectrum could not be
recorded.

h. Triethylamine (1 mL, 7.2 mmol) was then added and the mixture allowed to reach
room temperature. After evaporation to dryness, the mixture was chromatographed on
silica gel.

For de-O-acetylation, the 2-acetamido-2-deoxyglucoside 4 (1.0 g) was dissolved in
dry MeOH (50 mL) and treated with a catalytic amount of NaOMe in MeOH [16]. After
16 h at room temperature, the mixture was neutralized with Amberlite IR 120 (H*
form), filtered, and evaporated. Compound 6 was obtained pure in almost quantitative
yield and did not require any purification.

For complete deprotection, the fully protected compound (4 or 6) or the per-O-
acetylated derivative 9 (1.0 g) was refluxed with 4 M aq NaOH (30 mL) for 5 h. After
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Table 5
Surface-active propertics of alkyl 2-amino-2-deoxy-B-D-glucosides *

Krafft temp. (°C)  cmc (mM) y?(@Nm™ Y  cmc € [2] (mM) vy " [2](mNm™")

6a 82-83 154 —

6b 92-94 — —_

6c—g > 100 — —

8a <20 23 325 30 32
8b <20 7.0 30.2

8d 54-55 0.23¢ 26.9 ¢ 2 31
8e—g > 100 — —

* Determined by means of surface pressurc measurements in pure water at room temperature unless otherwise
stated.

® Surface pressure at the cmc.

¢ Results reported in the literature [2] for the NH,, HCI analogues at room temperature.

4 Determination performed by colorimetric measurement [19], approximate value.

¢ Measurements realized at 60°C.

stirring overnight at room temperature, the mixture was partly neutralized to pH 8-8.5
by addition of concd ag HCI and exhaustively extracted with diethyl ether. Compound 8
was either recovered as an analytically pure material or required purification by column
chromatography on silica gel.

For N-acetylation with acetic anhydride, 8 (1.0 g) was dissolved in 1:1 MeOH-CHCl,
(60 mL) and treated with a slight excess (1.5-1.8 equiv) of acetic anhydride at room
temperature for 12 to 72 h depending on the substrate. Water (5 equiv) was added and
the mixture was evaporated to dryness. Purification of compound 6 was achieved by
recrystallization from MeOH—-CHCI,.

For N-acetylation with [1,1-'*Clacetic anhydride, 8 (100 mg) was dissolved in 1:1
MeOH-CHCI, (6 mL) and treated with a 1.6 equiv of the labelled reagent (0.35 mCi
mmol ') at room temperature for 12 to 72 h depending on the substrate. The solvent
and the excess of reagent were then removed under a stream of N, at room temperature.
The product was then washed by vortexing three times in water (1 mL). Removal of
water was effected in the same manner until the supernatant was no longer radioactive.
Labelled compounds 7 were shown to be pure by TLC and were dried and used without
further purification.

n-Octyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-D-glucopyranoside (4a).—Proce-
dure A was applied followed by column chromatography (3:1 EtOAc—hexane), 1.74 g
(59%). Mp 127°C; [a], —10.0° (¢ 2.7, CHCI,); "C and 'H NMR, Tables 1 and 2.
Anal. Caled for C,, H,,NOy: C, 57.50; H, 8.12; N, 3.05. Found: C, 57.34; H, 8.43; N,
3.13.

n-Nonyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-D-glucopyranoside (4b).—Proce-
dure A was applied followed by column chromatography (3:1 EtOAc—hexane), 2.09 g
(69%). Mp 119°C; [a], —12.8° (¢ 2.6, CHCl,); "C and 'H NMR, Tables 1 and 2.
Anal. Caled for C,;H,(NO,: C, 58.33; H, 8.30; N, 2.96. Found: C, 58.26; H, 8.30; N,
2.91.
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n-Undecyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-b-glucopyranoside (4¢).—Pro-
cedure A was applied followed by column chromatography (3:1 EtOAc—hexane), 1.99 ¢
(62%). Mp 123°C; [a], —11.4° (¢ 2.6, CHCI,); "C and 'H NMR, Tables 1 and 2.
Anal. Caled for C,cH 3 NOy: C, 59.86; H, 8.64; N, 2.79. Found: C, 59.53; H, 8.63: N.
2.65.

n-Tetradecyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-3-D-glucopyranoside (4e).—
Procedure A was applied followed by column chromatography (3:1 EtOAc—hexane).
2.16 g (62%). Mp 126°C; [a], —10.5° (¢ 2.5, CHCL,); "C and 'H NMR, Tables 1 and
2. Anal. Calcd for C,H,(NO,: C, 61.86; H, 9.08; N, 2.58. Found: C, 61.55; H, 9.02; N.
2.56.

n-Octadecyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-3-D-glucopyranoside (4f). —Pro-
cedure A was applied followed by column chromatography (30:1 CHCl,-MeOH) and
three recrystallizations from MeOH, 2.03 g (53%). Mp 127-128°C; [a],, —10.5° (¢ 1.9,
CHCI,); "C and 'H NMR, Tables 1 and 2. Anal. Caled for C,,H,NO,: C. 64.08: H,
9.58; N, 2.34. Found: C, 64.17; H, 9.19; N, 2.33.

n-Dodecyl  3,4,6-tri-O-acetyl-2-allyloxycarbonylamino-2-deoxy- B-v-glucopyranoside
(5d).—Procedure B was applied followed by column chromatography (2:1 EtOAc-
hexane), 1.76 g (90%). Syrup; [a], —0.2° (¢ 2.6, CHCI,); "'C and 'H NMR, Tables 1
and 2. Anal. Caled for C,4H,;NO,,: C, 60.30; H, 8.50; N, 2.51. Found: C. 60.47: H,
8.56; N, 2.55.

B-Cholesteryl 3,4,6-tri-O-acetyl-2-allyloxycarbonylamino-2-deoxy-B-D-glucopyrano-
side (5g).—Procedure B was applied followed by column chromatography (30:1
CHCI,—MeOH), 1.88 g (71%). Mp 223-224°C; [a], —8.2° (¢ 1.9, CHCL,); "C and
"H NMR, Tables 1 and 2. Anal. Calcd for CysHNO: C, 68.14; H, 891; N, 1.85.
Found: C, 67.99; H, 8.77; N, 1.70.

n-Octvl 2-acetamido-2-deoxy-B-D-glucopyranoside (6a).—Obtained from 4a by the
de-O-acetylation procedure described above, 0.70 g (94%). Mp 131°C (dec.; lit. [2],
175-177°C): [a], —19.4° (¢ 2.8, pyridine: lit. [2], —11.0°, ¢ 1, MeOH): ""C and 'H
NMR, Tables 3 and 4. Anal. Caled for C, H,,NO, - 0.5 H,O: C, 56.12; H. 9.41: N,
4.09. Found: C, 56.35; H, 9.19; N, 3.98.

n-Nonyl 2-acetamido-2-deoxy-3-p-glucopyranoside (6b).—Obtained from 4b by the
de-O-acetylation procedure described above, 0.72 g (98%). Mp 170°C; [a],, —14.8° (¢
2.5, pyridine); " C and 'H NMR, Tables 3 and 4. Anal. Caled for C ,H,,NO,: C. 58.77:
H, 9.57; N, 4.03. Found: C, 58.84; H. 9.50; N, 3.90.

n-Undecvl 2-acetamido-2-deoxy-B-p-glucopyranoside {6¢).—Obtained from 4¢ by
the de-O-acetylation procedure described above, 0.75 g (98%). Mp 175°C; [a],, — 19.1°
(¢ 2.6, pyridine); " C and 'H NMR, Tables 3 and 4. Anal. Caled for C,,H,,NO, - 0.5
H.O: C, 59.35; H, 9.96; N, 3.64. Found: C, 59.22; H, 9.74; N, 4.03.

n-Dodecvl 2-acetamido-2-deoxy-B-D-glucopyranoside (6d).—Obtained from 8d by
N-acetylation as described above, 1.01 g (88%). Mp 161°C (dec.); [a], —16.7° (¢ 1.5.
pyridine); " C and '"H NMR, Tables 3 and 4. Anal. Caled for C,,H,NO, - 0.5 H,0: C.
60.28; H, 10.12; N, 3.51. Found: C, 60.43; H, 10.27; N, 3.82.

n-Tetradecyl 2-acetamido-2-deoxy-B-D-glucopyranoside (6e).—Obtained from 4e by
the de-O-acetylation procedure described above, 0.77 g (98%). Mp 150°C (dec.); [« ]},
—17.6° (¢ 2.5, pyridine); "C and 'H NMR, Tables 3 and 4. Anal. Caled for
C,,H,,NO, - 0.5 H,0: C, 61.94; H, 10.40; N, 3.28. Found: C, 61.95; H, 10.36; N, 3.33.
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n-Octadecyl 2-acetamido-2-deoxy-B-D-glucopyranoside (6f).—Obtained from 4f by
the de-O-acetylation procedure described above, 0.76 g (94%). Mp 177-180°C (dec.);
[al, —18.3° (c 0.1, 1:1 CHCl;—MeOH); due to the poor solubility of this derivative in
all solvents, no satisfying NMR spectrum could be recorded. Anal. Calcd for
C, H,NO, - 0.5 H,0: C, 64.70; H, 10.86; N, 2.90. Found: C, 64.98; H, 11.05; N, 2.54.

B-Cholesteryl 2-acetamido-2-deoxy-B-D-glucopyranoside (6g).—Obtained from 8g
by N-acetylation as described above, 0.90 g (88%). Mp 190-195°C (dec.); [« ], —37.8°
(¢ 0.1, CHCl,); C and 'H NMR, Tables 3 and 4. Anal. Caled for C;H,NO, - H,O:
C, 69.16; H, 10.11; N, 2.30. Found: C, 69.43; H, 10.27; N, 2.11.

n-Octyl 2-amino-2-deoxy-B-p-glucopyranoside (8a).—Obtained from 4a by the com-
plete deprotection procedure described above, 0.64 g (98%). Mp 132°C; [ a], —33.6° (¢
1.7, MeOH); *C and 'H NMR, Tables 3 and 4. Anal. Caled for C,,H,,NO; - 0.5 H,O:
C, 55.98; H, 10.07; N, 4.66. Found: C, 55.35; H, 9.89; N, 5.09.

n-Nonyl 2-amino-2-deoxy-B-p-glucopyranoside (8b).—Obtained from 4b by the
complete deprotection procedure described above, 0.61 g (89%). Mp 153°C (dec.); [a],
~32.8° (¢ 1.6, MeOH); ”C and 'H NMR, Tables 3 and 4. Anal. Caled for C,;H,,NO;
-H,0: C, 55.70; H, 10.28; N, 4.33. Found: C, 55.31; H, 10.00; N, 4.38.

n-Undecyl 2-amino-2-deoxy-B-D-glucopyranoside (8c).—Obtained from 4c by the
complete deprotection procedure described above, 0.63 g (95%). Mp 108-110°C; [« ],
~31.6° (¢ 1.0, MeOH); C and 'H NMR, Tables 3 and 4. Anal. Calcd for C,;H;sNO;:
C, 61.23; H, 10.58; N, 4.20. Found: C, 60.79; H, 10.40; N, 4.12.

n-Dodecyl 2-amino-2-deoxy-B-D-glucopyranoside (8d).—Obtained from 5d by the
complete deprotection procedure described above, 0.51 g (82%). Mp 130°C; [«],
—29.8° (¢ 2.5, CHCl,); *C and 'H NMR, Tables 3 and 4. Anal. Calcd for C,4H,,NO;:
C, 62.22; H, 10.73; N, 4.03. Found: C, 61.71; H, 10.50; N, 4.06.

n-Tetradecyl 2-amino-2-deoxy-B-D-glucopyranoside (8¢).—Obtained from 4e by the
complete deprotection procedure described above, 0.60 g (87%). Mp 165-170°C (dec.);
[a], —22.6° (¢ 0.2, McOH); C and 'H NMR, Tables 3 and 4. Anal. Calcd for
C,H,NO;: C, 63.97; H, 11.00; N, 3.73. Found: C, 63.88; H, 11.06; N, 3.88.

n-Octadecyl 2-amino-2-deoxy-B-p-glucopyranoside (8f).—Obtained from 4f by the
complete deprotection procedure described above, 0.66 g (90%). Mp 119-120°C; [« ],
—25.3°(c 0.9, 1:1 CHCl,—MeOH); BCand 'H NMR, Tables 3 and 4. Anal. Calcd for
C,.H,,NO; - 0.5 H,0: C, 65.42; H, 11.44; N, 3.18. Found: C, 65.35; H, 10.96; N, 2.90.

B-Cholesteryl 2-amino-2-deoxy-B-p-glucopyranoside (8g).—Obtained from 5g by the
complete deprotection procedure described above, 0.76 g (97%). Mp 216-220°C (dec.);
[a], —49.2° (¢ 0.9, 1:1 CHCl,~MeOH); "*C and 'H NMR, Tables 3 and 4. Anal.
Caled for CyHy,NO; - 2.5 H,0: C, 66.86; H, 10.54; N, 2.36. Found: C, 66.79; H,
10.12; N, 2.51.

n-Dodecy! 3,4,6-tri-O-acetyl-2-amino-2-deoxy-B-D-glucopyranoside (9d).—Triphen-
ylphosphine (142 mg, 0.54 mmol) and palladium bis(dibenzylidene acetone) (54.6 mg,
0.095 mmol) were reacted under Ar in oxygen-free THF (10 mL) for 15 min. The
N-allyloxycarbonyl glucoside 5d (1.5 g, 2.7 mmol) and dimethyl malonate (1.8 mL)
dissolved in oxygen-free THF (10 mL) were then added and the mixture was left stirring
under Ar, at room temperature, for 24 h. After evaporation to dryness, the mixture was
chromatographed on silica gel (2:1 EtOAc—hexane), 1.1 g (85%). Syrup; [a], +2.5° (¢
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2.5, CHCL,); “C and 'H NMR, Tables 3 and 4. Anal. Calcd for C,,H,;NO,: C, 60.87;
H, 9.15; N, 2.97. Found: C, 60.62; H, 9.13; N, 2.86.
Acknowledgements
The authors are indebted to B. Fenet (Centre de Résonance Magnétique Nucléaire,

Université de Lyon I, France) and to G. Mackenzie (Institute for Chemistry and
Industry, Hull University, UK) for fruitful discussions.

References
[1] M.-R. Sancho, P. Boullanger, and R. Létoublon, Colloids Surfaces B: Biointerfaces, 1 (1993) 373-381.
[2] S. Matsumura, Y. Kawamura, S. Yoshikawa, K. Kawada, and T. Uchibori. J. Am. Oil Chem. Soc.. 70

(1993) 17-22.

[3] N. Sharon in Complex Carbohydrates, Addison-Wesley, Reading, MA, 1975, pp 318-344.

[4] C. Augé, S. David, and A. Veyritres, Nour. J. Chim., 3 (1979) 491-497.

[5] T. Feizi, Curr. Opin. Struct. Biol., 3 (1993) 701-710.

[6] J. Banoub, P. Boullanger, and D. Lafont, Chem. Rer., 92 (1992) 1167—1195.

[7] M.-T. Charreyre, P. Boullanger, C. Pichot, T. Delair, B. Mandrand, and M.-F. Llauro, Makromol. Chem..
194 (1993) 117-135.

[8] D. Lafont, P. Boullanger, and Y. Chevalier, J. Carbohydr. Chem., 14 (1995) 533-550.

[9] R.R. King and C.T. Bishop, Carbohydr. Res., 32 (1974) 239-249.

{10] R.U. Lemicux, M.T. Takeda, and B.Y. Chung, ACS Symp. Ser., 39 (1976) 90-115.

[11] S.E. Zurabyan, T.S. Antonenko, and A.Ya. Khorlin, Carbohydr. Res., 15 (1970) 21-27.

[12] M. Kiso and L. Anderson, Carbohydr. Res.. 72 (1979) C12-C14.

[13] P. Boullanger, J. Banoub, and G. Descotes, Can. J. Chem., 65 (1987) 1343-1348,

[14] M. Bergmann and L. Zervas, Ber. Disch. Chem. Ges., 64 (1931) 975-980.

[15] P. Boullanger, M. Jouineau, B. Bouammali, D. Lafont, and G. Descotes, Carbohydr. Res., 202 (19901
151-164.

[16] G. Zemplén and E. Pacsu, Ber. Disch. Chem. Ges., 62 (1929) 1613-1614.

{17] P. Lecomte du Nouy, J. Gen. Physiol., 1 (1919) 521-524.

[18] T. Boecker and J. Thiem, Tenside, Surfactants, Deterg., 26 (1989) 318-324.

[19] S. Ross and J.-P. Olivier, J. Phys. Chem.. 63 (1959) 1671-1674.



