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Final Form December 24. 1996 

ABSTRACT 

A general synthetic approach to enantiomerically pure x-O-alky1-D- 
xylitols has been developed from D-xylose. These products provide access to 
new thermotropic liquid crystals. 

INTRODUCTION 

Recently, we have been concerned with a systematic and fundamental 
investigation into the effects of the linking group (positioned between the 
sugar unit and the aliphatic chain in mono-substituted systems) on the 
lyotropic and thermotropic properties of acyclic systems.* For this purpose, 
we chose to study the self-assembling behaviour of alkyl substituted xylitols 
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480 HARMOUCH ET AL. 

where the aliphatic chain was attached to the xylitol moiety via ether, ester 
and thioether linkages (see structure I in Figure 1). From this investigation, 
we were able to show that the efficiency for forming thermotropic phases 
followed the pattern, 

whereas, surprisingly, the reverse sequence appeared to be the case for 
lyotropic phases. 

In this current study, we report the synthesis of x-O-alkyl-D-xylitols 
(structure 11) and first results on the effects on the self-assembling properties 
of moving the position of a dodecyl chain. 

-SR > -0COR > -OR 

RESULTS AND DISCUSSION 

The xylitol amphiphile derivatives x-O-alkyl-D-xylitol in which R is an 
alkyl chain (n-CsH17 or n-Cl2H25) linked to the xylitol moiety at the x 
position (x = 1, 2, 3 or 4) by the oxygen atom, were synthesized following 
Scheme 1. The precursors x-O-alkyl-D-xylose (3,6,9 and 14) were prepared by 
regiospecific functionalization of D-xylose. Their reduction gave the 
corresponding alditol derivatives 15-18. 

Preparation of x-O-Alkyl-D-xylose 3, 6, 9, 14. Products 3 were prepared via 
derivatization of the anhydro derivative of D-xylose 1,3~4 using alkyl alcohol, 
potassium hydroxide in toluene-dimethylsulphoxide to give 5-0-alkyl-1,2-0- 
isopropylidene-a-D-xylofuranose 2.586 Treatment of 2 with sulphuric acid 
(0.3M) in dioxane-water gave 5-O-alkyl-D-xylofuranose 3a (76%) and 3b (65%) 
as a mixture of anomers a, P (3a a/P = 3/2 ; 3b a/P = 2/3, NMR 13C in 
C5DsN). 

The 2-substituted product 6, was prepared via derivatization of the 
monoacetal of methyl P-D-xylofuranoside derivative qJ7,8 using alkyl 
bromide in toluene-dimethylsulphoxide and potassium hydroxide to yield 
the methyl 2-0-alkyl-3,5-0-isopropylidene-~-D-xylofuranoside 5a (86%) and 
5b (80%). Subsequently 5 was deprotected with aqueous acetic acid to give 2-0- 
alkyl-Bxylopyranose 6a (58%) and 6b (56%). 

The 3-substituted product 9, was prepared from the trityl monoacetal 
7 9 via the same synthetic procedure as for the preparation of 5 to give 8a 
(85%) and 8b (83%). Compound 8 was deprotected using a similar procedure 
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Figure 1. Structure I and structure 11. 

as for the preparation of 3 to give 3-0-alkyl-D-xylopyranose 9a (78%) and 9b 
(70%). 

The 4-substituted product 14, was prepared in a five step synthetic 
procedure starting from D-xylose, which was first treated with acetyl 
chloridelo and allyl alcohol to give allyl a-D-xylopyranoside 10 in 55% yield. 
The product 10 was then protected using methoxypropenel1 and a trace of 
toluene sulphonic acid in dimethylformamide to give 11 (70%), which with 
the alkyl bromide and potassium hydroxide gave the corresponding alkyl 
products 12a (79%) and 12b (76%), respectively. Treatment of 12a and 12b with 
potassium tert-butoxidel* in toluene-dimethylsulphoxide gave propenyl 4-0- 
alkyl-2,3-O-isopropylidene-a-D-xylopyranoside 13a (94%) and 13b (86%) 
respectively. These products were subsequently deprotected to yield 14a (77%) 
and 14b (70%). 

Preparation of x-0-Alkyl-xylitol 15-18. The x-0-alkyl-D-xylose 3,6,9,14 were 
subjected to reduction using sodium borohydride in methanol to give final 
products 15-18. 

Transition Temperatures. Most mono-substituted acyclic liquid-crystalline 
sugars exhibit chiral smectic A* phases.l3 However, the relationship between 
the position of aliphatic substitution, the overall stereochemistry of the 
system and the thermotropic liquid crystal transition temperatures has not 
been investigated in detail. In this present study we have chosen to examine 
this relationship through characterization of a family of n-dodecyl xylitols, 
structures 15b-18b. 
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Scheme 1 
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0-ALKYL D-XYLITOLS 483 

The n-dodecyl chain was moved from the 1-position to the 5-position 
for the xylitol moiety, thereby allowing us to directly compare the transition 
temperatures of the individual materials (Figure 2). 

Initial results show, surprisingly, that compound 17b, which has the 
poorest degree of molecular anisotropy, i.e., it is the shortest and broadest 
compound of the four, has the highest transition temperatures. Conversely, 
the longest and narrowest compounds, have the lowest isotropization points. 
This effect seems due to internal hydrogen bonding in compound 17b which 
allows for the formation of a more rigid structure with respect to the 
carbohydrate moiety. 

The transition temperatures were found to vary almost linearly with 
position, i.e., for 15b to 17b. Moreover, we observed that compounds 16 and 
18 which have the alkyl chain at the C-2 and C-4 position show both nearly 
the same phase transition and the same isotropization temperatures. We 
observed the same phenomenon with the 5-0-alkyl-D-xylitol (15) and its 
racemate l-O-alkyl-D,L-xylito1.2 This suggests that in this series, the location 
of the alkyl chain is important in determining phase transition and 
isotropization temperatures but not the stereochemistry of the carbohydrate 
moiety. Both of these first results obtained are atypical of liquid crystal 
systems. In noncarbohydrate systems it is well-known that changing the 
location of the aliphatic chain can result in large non-linear variations in 
transition temperature, and where multiple chiral centres are concerned, the 
position of attachment of a terminal aliphatic chain can result in large 
variations in phase type and transition temperatures. Thus it is rather 
striking, for the systems under investigations, that the transition 
temperatures vary linearly with the position of alkyl chain attachment and 
that the stereochemistry of substitution does not affect either phase type or 
transition temperature. This indicates that the thermotropic liquid crystal 
properties of substitute sugars are quite unlike those of conventional 
thermotropic non-amphiphilic liquid crystals. Studies of the liquid- 
crystalline properties of these materials will be reported in detail elsewhere. 

EXPERIMENTAL 

General methods. Melting points were determined on an 
electrothermal apparatus, and are uncorrected. NMR spectra were recorded 
with a Bruker WB-300 instrument for solutions in CDCl3 or C5D5N (internal 
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484 HARMOUCH ET AL. 

1 3 0  
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Figure 2. Variation in transition temperatures as a function of position of the 
dodecyl chain for compounds 15b-18b. 

Me&. Reactions were monitored by either HPLC (Waters 721), using the 
reverse phase columns Rp-18 (Merck) or CPG (Girdel) with an OV 17 
column. In some cases, the purity was controlled by HPLC with the reverse 
phase column PN 27-196 (Waters). Column chromatography was performed 
on Silica Gel (60 mesh, Matrex) by gradient elution with hexane-acetone or 
hexane-THF (in each case the ratio of silica gel to product mixture to be 
purified was 309 >. The purity of compounds was verified by chromatography 
and NMR. 

Phase identification and determination of phase transition 
temperatures were carried out, concomitantly, by thermal polarised light 
microscopy using either a Zeiss Universal or a Leitz Laborlux 12 Pol 
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O-ALKYL D-XYLITOLS 485 

polarizing transmitted light microscope equipped with a Mettler FP82 
microfurnace in conjunction with an FP8O Central Processor. Homeotropic 
sample preparations suitable for phase characterisation were prepared simply 
by using very clean glass microscope slides (washed with water, acetone, 
water, concentrated nitric acid, water and dry acetone), whereas 
homogeneous defect textures were obtained by using nylon coated slides. 
Nylon coating of the slides (-200-300 A thick) was obtained by dipping clean 
slides into a solution of nylon (6/6) in formic acid (1% m/v). The nylon 
solution was allowed to drain off the slides over a period of lh, and then they 
were baked dry, free from solvent, in an oven at 100 "C for a period of 3 h. 
The slides were not buffed, as is usual for preparing aligned samples, but 
instead they were used untreated so that many defects would be created when 
the liquid crystal formed on the surface of the slide on cooling from the 
liquid phase. 

Synthesis of Precursors x-O-Alkyl-D-xylose (3,6,9,14) 

Synthesis of 5-0-Alkyl-D-xylofuranose (3). 
5-O-Alkyl-1,2-O-isopropylidene-a-D-xylofuranose (2). Mely powdered 

potassium hydroxide (6 equiv) and the anhydro derivative 13r4 (1 equiv) were 
added to a stirred solution of the appropriate alcohol (3 equiv) in 1:l toluene- 
MezSO, at 80 "C. After 95% conversion (CPG monitoring), the mixture was 
filtered and the filtrate neutralized with saturated aq NaC1.  The organic 
phase was separated, washed with water (twice), dried (Na2S041, and 
concentrated under reduced pressure. The desired products were isolated 
after purification by column chromatography with 973 hexane-acetone. 

5-O-n-Octyl-1,2-O-isopropylidene-a-D-xylofuranose (2a). Likewise, 1 (30 
g, 0.17 mol) and octyl alcohol (68.1 g, 0.52 mol), after 8 h, yielded 32.7 g (63.5%) 
of 2a. mp 41-43 "C. [a]; 1.2" (c 1.2, CHCl3). 'H NMR (300 MHz, CDCl,) 6: 0.83 

(t, J0,*1 = 6.8 Hz, 3H, Ha); 1.22 (m, (CH215); 1.27 and 1.44 (2 s, 6H, CMe2); 1.54 
(m, Ja,P = 6.6 Hz, 2H, HP); 3.43 (dt, Jaa' = 9.3 Hz, J S p  = 6.8 Hz, lH, Ha'); 3.51 (dt, 
lH, Ha); 3.85 (dd, J5a,5b = 11.1 Hz, J4,5b = 3.2 Hz, lH, H-5b); 3.91 (dd, J4,5a = 3.7 
Hz, lH, H-5a); 4.01 (d, J3,4 = 2.9 Hz, J 2 3  = 0.0 Hz, lH, H-3); 4.16 (ddd, lH, H-4); 

21.6-30.8 ((CH2)5); 25.2 and 25.8 (CMe2); 28.4 (Cp); 68.3 (C-5); 71.7 (Ca); 75.7 (C- 
4.47 (d, J1,2 = 3.7 Hz, 1H, H-2); 5.93 (d, lH, H-1). 13C NMR (75 M H Z )  6: 13.1 (CW); 

3); 76.8 (C-4); 84.5 (C-2); 103.9 (C-1); 110.5 (me). 
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486 HAFWOUCH ET AL. 

5-O-n-Dodecyl-l,2-O-isopropylidene-a-D-xylofuranose (2b). Likewise, 1 
(30 g, 0.17 mol) and dodecyl alcohol (97.4 g, 0.52 mol), after 12 h, yielded 45 g 
(73.5%) of 2b. mp 62-64 'C. [a]: 0.8' (c 1.1, CHC13). 'H NMR (300 MHz, CDC1,) 
6: 0.82 (t, Jo,-l = 6.8 Hz, 3H, Ho); 1.20 (m, (CH2)g); 1.27-1.43 (2 s, 6H, CMe2); 
1.52 (m, Ja,p = 6.6 Hz, W, HP); 3.42 (dt, Jaat = 9.4 Hz,, lH, Ha'); 3.51 (dt, lH, 
Ha); 3.83 (dd, J5a2b = 11.1 Hz, lH, H-5b); 3.89 (dd, J43b = 3.3 Hz, lH, H-5a); 3.98 

lH, H-2); 5.92 (d, J1,2 = 3.7 HZ, lH, H-1). I3C NMR (75 MHz) 6: 13.0 (CO); 22.5- 
31.7 ((CH2)g); 25.1 and 25.8 (CMe2); 30.9 (Cp); 68.2 (C-5); 71.6 (Ca); 75.7 (C-3); 

5-O-Alkyl-~-xylofuranose (3). 5-O-alkyl-1,2-O-isopropylidene-a-D- 
xylofuranose 2 (100 g.L-1) was added, at 50 'C, to a stirred solution of H2SO4 
(0.3M) in 4 1  dioxane-HzO. After a 97% conversion (HPLC monitoring), the 
solution was cooled and neutralized with saturated aq NaOH and solid 
NaHC03. The filtrate was evaporated to dryness under reduced pressure, and 
the desired products were isolated after purification by column 
chromatography with 1 :1 hexane-acetone. 

5-0-n-0cty~-D-xylofuranose (3a). Likewise, 2a (5 g, 16.5 mmol), after 55 
min, yielded 3.3 g (75%) of 3a. a/P = 3/2 (NMR l3C in C5D5N). mp 41-43 'C. 
[a]: 9.4' (c 1.0, CH30H). 
Anal. Calcd for C13H2605 (262.35) : C, 59.52; H, 9.99. Found: C, 59.36; H, 10.06. 

Anomeric derivative a. 'H NMR (300 MHz, C5D5N) 6: 0.86 (t, Jo,wi = 

6.8 Hz, 3H, Ho); 1.21-1.36 (m, (CH2)5); 1.64 (m, 2H, HP); 3.59 (m, 2H, Ha); 4.09 

4.70 (d, J1,2 = 4.0 Hz, lH, H-2); 4.90 (dd, J23 = 2.8 Hz, lH, H-3); 4.98 (m, J3,4 = 4.0 

((cH2)6); 70.9 (C-5); 71.4 (Ca); 77.4 (C-3); 78.5 (C-2); 78.8 (C-4); 97.9 (C-1). 
Anomeric derivative p. 'H NMR (300 MHz,  C5D5N) 6: 0.86 (t, Jo,wi = 

6.8 Hz, 3H, Ha); 1.21-1.36 (m, (CH2)5); 1.64 (m, 2H, HP); 3.59 (m, 2H, Ha); 4.19 

4.79 (dd, J3,4 = 4.4 Hz, lH, H-3); 4.86 (d, J 2 3  = 2.8 Hz, lH, H-2); 4.98 (m, IH, H-4); 

(d, J3,4 = 2.9 Hz, lH, H-3); 4.15 (dd, J4,5a = 3.5 HZ, lH, HA); 4.45 (d, J23 = 0.0 Hz, 

76.9 (C-4); 84.5 (C-2); 103.9 ((2-1); 110.5 (CMq). 

(dd, J5a,5b = 10.4 Hz, J43b = 6.4 Hz, lH, H-5b); 4.21 (dd, J4,5a = 4.6 Hz, lH, H-5a); 

Hz, lH, H-4); 6.15 (d, lH, H-1). I3C NMR (75 MHz) 6: 14.2 (CO); 22.9-32.0 

(dd, J5a,5b = 10.4 Hz, J4,5b = 6.4 Hz, lH, H-5b); 4.32 (dd,J4>a = 4.9 Hz, lH, H-5a); 

5.97 (s, J1,2 = 0 Hz, lH, H-1). I3C NMR (75 MHz) 6: 14.2 (CW); 22.9-32.0 ((cH2)6); 
71.4 (C-5); 71.7 (Car); 77.4 (C-3); 81.7 (C-4); 82.5 (C-2); 104.5 (C-1). 

5-O-n-Dodecyl-D-xylofuranose (3b). Likewise, 2b (5 g, 13.9 mmol), after 
in C5D5N). mp 41-45 'C. 50 min, yielded 2.8 g (63%) of 3b. a/P = 2/3 (NMR 

[a]: 12.9' (c 1.0, CH30H). 
Anal. Calcd for C17HM05 (318.46) : C, 64.12; H, 10.76. Found: C,64.36; H, 10.98. 
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0-AL.KYL DXYLITOLS 487 

Anomeric derivative a. 'H NMR (300 MHz, C5D5N) 6: 0.87 (t, J",cu-i = 
6.6 Hz, 3H, Ha); 1.21-1.35 (m, (CH2)g); 1.67 (m, W, HP); 3-62 (m, 2W Ha); 4.10 
(dd, J5a,5b = 10.2 Hz, J4,5b = 6.3 Hz, lH, H-5b); 4.20 (dd, J 4 3  = 6.6 Hz, lH, H-5a); 
4.69 (dd, J2,3 = 2.7 Hz, lH, H-2); 4.90 (dd, J3p = 4.3 Hz, lH, H-3); 4.98 (m, J4,5b = 

6.3 Hz, lH, H-4); 6.15 (d, J12 = 3.8 Hz, lH, H-1). I3C NMR (75 MHz)  6: 14.2 (CW); 
22.9-32.1 ((CH2)'o); 70.7 (C-5); 71.7 (Ca); 77.6 (C-3); 78.5 (C-2); 78.7 (C-4); 97.6 (C- 

1). 
Anomeric derivative P. 'H NMR (300 MHz, C5DgN) 6: 0.87 (t, J0,*i = 

6.6 Hz, 3H, Ha); 1.21-1.35 (m, (CH2)9); 1.67 (m, W, HP); 3.62 (m, 2H, Ha); 4.22 
(dd, J43a = 4.2 Hz, lH, H-5b); 4.33 (dd, J5a$b = 10.2 Hz, lH, H-5a); 4.79 (dd, J 2 3  = 
2.0 Hz, J3p = 4.4 Hz, lH, H-3); 4.85 (d, J1,2 = 0.0 Hz, lH, H-2); 4.89 (m, J4,5b = 4.8 
Hz, lH, H-4); 5.96 (s, lH, H-1). I3C NMR (75MHz) 6: 14.2 (Cw); 22.9-32.1 
((CH2)10); 71.3 (C-5); 71.7 (Ca); 77.4 (C-3); 81.7 (C-4); 82.4 (C-2); 104.4 (C-1). 

Synfhesis of 2-0-AZkyl-D-xylopyranose (6). 
Methyl 2-0-Alkyl-3,5-O-isopropylidene-~D-xylofuranoside (5). Finely 

powdered potassium hydroxide (2.4 equiv) and alkyl bromide (1.2 equiv) 
were added to a stirred solution of monoacetal 48 (1 equiv) in 4:l toluene- 
MezSO, at room temperature. After 95% conversion (CPG monitoring), the 
mixture was filtered and the filtrate neutralized with saturated aq NhC1.  
The organic phase was separated, washed with water (twice), dried (Na2S04), 
and evaporated to dryness under reduced pressure. The desired products 
were isolated after purification by column chromatography with 19:l hexane- 
acetone. 

Methyl 2-0-n-0ctyl-3,5-0-isopropylidene-~-D-xylofuranos~de (5a). 
Likewise, 4 (10 g, 49 mmol) and octyl bromide (11.3 g, 58.8 mmol), after 18 h, 
yielded 13.3 g (86%) of 5a. oil. [a]: -51.8' (c 1.6, CHC13). 'H NMR (300 MHz, 
CDC1,) 6: 0.84 (t, Jo,o-l = 6.6 Hz, 3H, Ha); 1.16 (s, (CH2)5); 1.34-1.36 (2 s, 6H, 
CMe2); 1.53 (q, W, HP); 3.40 (s, 3H, OMe); 3.46 (t, W, Ha); 3.75 (s, J2,3 = 0.0 Hz, 
lH, H-2); 3.81 (dd, J5a,5b = 12.3 HZ, lH, H-5b); 3.94 (dd, J5b,4 = 4.9 HZ, lH, H-5a); 
4.12 (m, J5a,4 = 4.3 Hz, lH, H-4); 4.13 (d, J3,4 = 4.2 Hz, lH, H-3); 4.86 (s, J1,2 = 0.0 
Hz, lH, H-1). I3C NMR (75 MHZ) 6: 13.0 (CO); 20.0-30.9 ((CH2)6); 25.1-26.1 
(CMe2); 54.4 (OMe); 60.0 (C-5); 69.3 (Ca); 72.3 (C-4); 73.7 (C-3); 87.3 (C-2); 97.3 

Methyl 2-O-n-Dodecyl-3,5-O-~opropy1idene-~D-xylofuranoside (5b). 
Likewise, 4 (10 g, 49 mmol) and dodecyl bromide (14.6 g, 58.8 mmol), after 21 
h, yielded 14.6g (80%) of 5b. oil. [a]: -44.9' (C 1.1, CHC13). 'H NMR (300 M H Z ,  

(CMQ); 107.5 (C-1). 
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488 HARMOUCH ET AL. 

CDC1,) 6: 0.84 (t, Jo,*1 = 6.6 Hz, 3H, Ha); 1.16 (s, (CH2)g); 1.34-1.36 (2 s, 6H, 
CMe2); 1.52 (q, W, HP); 3.38 (s, 3H, OMe); 3.47 (t, W, Ha); 3.76 (m, J2,3 = 0.0 Hz, 
lH, H-2); 3.80 (dd, J5a,5b = 12.1 HZ, lH, H-5b); 3.94 (dd, J5b,4 = 4.8 Hz, lH, H-5a); 
4.12 (dt, J5a,4 = 4.4 Hz, lH, H-4); 4.14 (d, J3,4 = 4.3 Hz, 1H, H-3); 4.87 (s, J1,2 = 0.0 
Hz, lH, H-1). 13C NMR (75 MHz) 6: 13.0 (CW); 20.0-30.9 ((CH2)10); 25.0-26.2 
(CMe2); 54.2 (OMe); 59.8 (C-5); 69.4 (Ca); 72.2 (C-4); 73.6 (C-3); 87.2 (C-2); 97.3 
(CMe2); 107.6 (C-1). 

2-O-Alkyl-D-xylopyose (6). Methyl 2-O-alkyl-3,5-O-isopropylidene-P. 
D-xylofuranoside 5 (100 g.L-1) was added to a stirred solution of 4:l 
CH3COOH-H20. After a 97% conversion (HPLC monitoring) at 100 "C, the 
solution was concentrated to dryness under reduced pressure. The desired 
products were isolated after purification by column chromatography with 1:l 
hexane-acetone. 

2-O-n-Octyl-~-xylopyanose (6a). Likewise, 5a (7 g, 22.1 mmol), after 1.5 
h, yielded 3.4 g (58%) of 6a. a/P = 47/53 (NMR 13C in C5D5N). mp 70-85 "C. 
[a]: 25.3" (c 1.0, CH30H). 
Anal. Calcd for C13H26O5 (262.35) : C, 59.52; H, 9.99. Found: C, 59.76; H, 10.16. 

Anomeric derivative a. 'H NMR (300 MHZ, C5D5N) 6: 0.86 (t, Jo,w-l = 

6.8 Hz, 3H, Ho); 1.22-1.75 (m, (CH2)6); 3.73 (dd, J4,5a = 10.4 Hz, lH, H-5a); 3.76 
(dd, J2,3 = 9.3 Hz, lH, H-2); 3.93-4.39 (m, 2H, Ha and Ha'); 4.18 (dd, J5a3b = 10.4 
Hz, lH, H-5b); 4.29 (m, J4,5b = 5.7 Hz, lH, H-4); 4.70 (dd, J3,4 = 8.4 Hz, lH, H-3); 

((CH2)6); 62.8 (C-5); 71.1 (Ca); 71.5 (C-4); 74.2 (C-3); 82.4 (C-2); 92.0 (C-1). 
Anomeric derivative p. 'H NMR (300 MHz, C5D5N) 6: 0.87 (t, Ju,,,,-l = 

6.8 Hz, 3H, Ho); 1.22-1.85 (m, (CH2)6); 3.69 (dd, J 2 3  = 8.2 Hz, lH, H-2); 3.73 (dd, 
J5a,5b = 10.4 Hz, lH, H-5b); 3.93-4.39 (m, W, Ha and Ha'); 4.14 (dd, J3,4 = 9.0 
Hz, IH, H-3); 4.29 (m, J4,5b = 10.4 Hz, IH, H-4); 4.39 (dd, J4,5a = 5.6 Hz, lH, H- 
5a); 5.21 (d, J1,2 = 7.5 Hz, lH, H-1). I3C NMR (75 MHz) 6: 14.2 (Co); 22.9-32.0 
((CH2)6); 67.2 (C-5); 71.9 (C-4); 73.1 (Ca); 77.9 (C-3); 84.9 (C-2); 99.3 (C-1). 

2-O-n-Dodecyl-D-xylopyranose (6b). Likewise, 5b (7 g, 22.1 mmol), after 
2 h, yielded 3.4 g (56%) of 6b. a/P = 45/55 (NMR 13C in C5D5N). mp 78-81 "C. 
[a]: 21.9' (c 1.3, CH30H). 
Anal. Calcd for C,,H,O, (318.46) : C, 64.12; H, 10.76. Found: C, 64.46; H, 11.04. 

Anomeric derivative a. 'H NMR (300 MHz, C5D5N) 6: 0.86 (t, J ~ , w - i  = 
6.4 Hz, 3H, Ho); 1.22-1.72 (m, (CH2)10); 3.74 (dd, J 4 3  = 10.3 Hz, lH, H-5a); 3.75 
(dd, J2,3 = 9.3 Hz, lH, H-2); 3.96-4.42 (m, 2H, Ha and Ha'); 4.22 (dd, J!ja$b = 10.6 

5.90 (d, J1,2 = 3.1 Hz, IH, H-1). '3C NMR (75 MHz) 6:  14.2 (CW); 22.9-32.0 
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O-ALKYL D-XYLITOLS 489 

Hz, lH, H-5b); 4.24 (m, J4,5b = 5.3 Hz, lH, H-4); 4.64 (dd, J3,4 = 8.8 Hz, lH, H-3); 

((CH2)lo); 63.1 (C-5); 71.4 (Ca); 71.7 (C-4); 74.5 (C-3); 82.6 (C-2); 92.3 (C-1). 
Anomeric derivative /3. 'H NMR (300 MHz,  C5DsN) 6: 0.86 (t, Jo,o-l = 

6.4 Hz, 3H, Ho); 1.22-1.72 (m, (CH2)10); 3.66 (dd, J23 = 8.1 Hz, lH, H-2); 3.96-4.42 
(m, W ,  Ha and Ha'); 3.74 (dd, J5a,5b = 10.6 HZ, lH, H-5b); 4.11 (dd, J3,4 = 8.5 HZ, 
lH, H-3); 4.24 (m, J4,5b = 10.6 Hz, lH, H-4); 4.37 (dd, J4,5a = 5.6 Hz, lH, H-5a); 

5.88 (d, J1,2 = 3.1 Hz, lH, H-1). I3C NMR (75 MHz) 6: 14.5 (CO); 23.2-31.1 

5.19 (d, J1,2 = 7.4 Hz, lH, H-1). I3C NMR (75 MHz) 6: 14.5 (CW); 23.2-31.2 
((CH2110); 67.4 (C-5); 72.2 (C-4); 73.3 (Ca); 78.1 (C-3); 85.0 (C-2); 99.5 (C-1). 

Synthesis of 3-0-Alkyl-D-rylopyranose (9). 
5-O-Trityl-3-O-alkyl-1,2-0-isopropylidene-a-D-xylofuranose (8). This 

material was prepared from the trityl monoaetal 79 using the same method 
as for the synthesis of compound 5, but at 60 "C instead of room temperature. 
The desired products were isolated after purification by column 
chromatography with 23:2 hexaneacetone. 

5-0-Trityl-3-O-n-octyl-1,2-O-~sopropyl~dene-a-D-xylofuranose @a). 
Likewise, 7 (10 g, 23.1 mmol) and octyl bromide (5.4 g, 27.8 mmol), after 20 h, 
yielded 10.7 g (85%) of 8a. mp 112-114 "C. [a]: -37.1" (c 1.2, CHC13). 'H NMR 
(300 MHz, CDCl,) 6: 0.89 (t, Jo,*l = 6.6 Hz, 3H, Ho); 1.21-1.41 (m, (CH216); 1.32 
and 1.53 (2 S, 6H, CMe2); 3.31 (dd, J5a,5b = 9.3 Hz, IH, H-5b); 3.39-3.52 (2 dt, W, 
Ha); 3.47 (dd, J4,5b = 7.2 Hz, lH, H-5a); 3.87 (d, J3p = 2.9 Hz, lH, H-3); 4.37 (m, 
J4 ,5  = 6.7 Hz, lH, H-4); 4.51 (d, J2,3 = 0 Hz, lH, H-2); 5.87 (d, J1,2 = 3.7 Hz, lH, H- 
1); 7.19-7.31 (9H, Hmeta, Hpara); 7.45-7.47 (6H, Hortho). I3C NMR (75 MHZ) 6: 
13.2 (Co); 21.7-30.9 ((CH2)6); 25.3 and 25.9 (CMe2);  59.9 (C-5); 69.8 (Ca); 78.4 (C- 
4); 81.3 (C-3); 81.5 (C-2); 104.0 (C-1); 110.5 (CMe2); 126.0-127.8 (Corth, Cmeta, 
Cpara); 143.0 (Cipso). 

5-O-Trityl-3-O-n-dodecyl-1,2-O-isopropylidene-a-D-xylofuranose (8b). 
Likewise, 7 (10 g, 23.1 mmol) and dodecyl bromide (6.9 g, 27.8 mmol), after 17 
h, yielded 11.5 g (83%) of 8b. mp 58-70 "C. [a]: -25.9" (c 1.2, CHCl3). 'H NMR 
(300 MHz, CDCI,) 6: 0.87 (t, Jw,o-l = 6.6 Hz, 3H, Ha); 1.21-1.38 (m, (CH2)10); 
1.31 and 1.52 (2 S, 6H, CMe2); 3.28 (dd, J5a,5b = 9.1 Hz, lH, H-5b); 3.31-3.49 (2 dt, 
W, Ha); 3.46 (dd, J4,5b = 7.2 Hz, lH, H-5a); 3.85 (d, J3,4 = 2.3 Hz, lH, H-3); 4.34 
(m, J4,5a = 6.2 Hz, lH, H-4); 4.49 (d, J2,3 = 0 HZ, lH, H-2); 5.85 (d, J1,2 = 3.8 HZ, 
lH, H-1); 7.20-7.30 (9H, Hmeta, Hpara); 7.42-7.45 (6H, Hortho). I3C NMR 
(75 MHZ) 6: 13.2 (Co); 21.7-31.0 ((CH2)'o); 25.3 and 25.9 (CMe2); 59.9 (C-5); 69.8 
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490 HARMOUCH ET AL. 

(Ca); 78.5 (C-4); 81.3 (C-3); 81.5 (C-2); 104.0 (C-1); 110.5 (CMe2); 126.0-127.8 
(Corth, cmeta, Cpara); 143.0 (cipso). 

3-O-Alkyl-D-xylopyranose (9). This material was prepared from the 
monoacetal 8 using the same method as for the synthesis of compound 3, but 
at solvent reflux temperature instead of 50 "C. The desired products were 
isolated after purification by column chromatography with 1:l hexane- 
acetone. 

3-O-n-OCtyl-D-xylOpyanOSe (9a). Likewise, 8a (6 g, 11.0 mmol), after 78 
min, yielded 2.2 g (78%) of 9a. a/P = 50/50 (NMR I3C in C5D5N). After 
recrystallization in 9:l ethyl ether-acetone only gap was isolated. mp 90-107 
"C. [a]: 9.7" (c 1.2, CH3OH). 'H NMR (300 MHz, C5D5N) 6: 0.86 (t, J u , ~ ~  = 6.6 
Hz, 3H, Ha); 1.21-1.42 (m, (CH2)b); 3.77 (dd, J s a x , ~  = 10.5 Hz, lH, H3eq); 3.83 
(t, J3,4 = 8.3 Hz, lH, H-3); 4.08-4.34 (2 dt, W, Ha); 4.08 (dd, J2,3 = 8.9 Hz, lH, H- 
2); 4.26 (ddd, J4,5ax = 5.6 Hz, lH, H-4); 4.36 (dd, J 4 3 q  = 10.5 Hz, lH, H-~~Ix); 5.23 
(d, J1,2 = 7.5 Hz, lH, H-1). 13C NMR (75 MHz) 6: 14.2 (CO); 22.9-32.0 ((CH2)6); 
67.3 (C-5); 70.8 (C-4); 73.4 (Ca); 76.3 (C-2); 86.8 (C-3); 99.6 (C-1). 
Anal. Calcd for C13H2,05 (262.35) : C, 59.52; H, 9.99. Found: C, 59.78; H, 10.16. 

3-O-n-Dodecyl-~-xylopyranose (9b). Likewise, 8b (6 g, 10.0 mmol), after 
70 min, yielded 2.2 g (70%) of 9b. a/p = 44/56 (NMR 

Anomeric derivative 9bp was isolated like gap. mp 95-115 "C. [a]: 
13.5" (C 1.5, CH30H). 'H NMR (300 MHz, C5D5N) 6: 0.86 (t, JU,Wl = 6.6 Hz, 3H, 
Hu); 1.21-1.42 (m, (CH2)io); 4.32 (dd, J5ax,w = 10.8 Hz, lH, H-sq); 3.82 (t, J3,4 = 

in C5D5N). 

7.9 Hz, lH, H-3); 4.06-4.28 (2 dt, 2H, Ha); 4.49 (dd, J2,3 = 9.2 Hz, lH, H-2); 4.19 
(ddd, J4,5ax = 10.5 Hz, lH, H-4); 4.36 (dd, J45q = 10.5 Hz, lH, H-5ax); 5.19 (d, J ~ J  
= 7.4 Hz, lH, H-1). I3C NMR (75 MHz) 6: 14.7 (CO); 23.3-32.5 ((CH2)10); 67.7 (C- 
5); 71.2 ((2-4); 73.8 (Ca); 76.7 (C-2); 87.3 (C-3); 100.0 (C-1). 
Anal. Calcd for C1,H,05 (318.46) : C, 64.12; H, 10.76. Found: C, 64.38; H, 11.98. 

Synthesis of 4-0-Alkyl-D-xylopyranose (14). 
Allyl a-D-Xylopyranoside (10). Acetyl chloride'o (50 mL, 0.7 moll and 

D-xylopyranose (50 g, 0.3 mol) were added with stirring to ally1 alcohol (200 
mL, 2.9 mol), at 0 "C. After 15 h (95% conversion HPLC monitoring), at room 
temperature, the mixture was cooled and neutralized with solid NaHC03. 
The solution was filtered (Celite) with the aid of 4 1  ethyl ether-THF, and the 
resulting filtrate was concentrated under reduced pressure. Allyl a-D- 
xylopyranoside 10 was isolated after purification by column chromatography 
with 1:4 hexaneacetone yielded 34.9 g (55%). mp 106-109 "C, [a]: 159.5' 
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0-ALKYL DXYLITOU 491 

(C 1.0, CH30H). 'H NMR (300 MHz,  CgDgN) 6: 3.42 (dd, J23 = 9.0 Hz, lH, H-2); 
4.00-4.32 (m, 4H, H-3, H-4, H-5); 4.01-4.24 (m, W, CH2€H=); 5.15-5.33 (m, 2H, 
CH2=); 5.19 (d, J1,2 = 3.5 Hz, lH, H-1); 5.84-5.96 (m, lH, CH=). I3C NMR 
(75 MHZ) 6: 63.7 (C-5); 66.8 (-CH2-CH=); 71.6 (C-4); 73.9 (C-2); 75.7 (C-3); 100.3 
(C-1); 117.1 (=CH2);  135.5 (CH=)=). 

Allyl 2,3-0-Isopropylidene-a-D-xylopyranoside (11). Methoxypropene 
(5.5 g, 76.9 mmol) and T s O H ~ ~  (10 mg) were added to a stirred solution of allyl 
a-D-xylopyranoside (10) (4 g, 21.1 mmol) in dimethylformamide (40 mL) at 0 
"C. After 1 h (the reaction was complete CPG monitoring) at room 
temperature, the solution was cooled and neutralized with solid NaHC03. 
The filtrate was concentrated under reduced pressure, and allyl 2,3-0- 
isopropylidene-a-D-xylopyranoside (11) was isolated after purification by 
column chromatography with 23:2 hexane-acetone. yielded 3.4 g (70%). mp 
74-76 'C. [a]: 146.6' (c  1.1, CHC13). 'H NMR (300 MHz,  CDCl,) 6: 1.39 and 1.43 
(2s, 6H, CMe2); 3.27 (dd, Jsa 5b = 11.0 Hz, lH, H-5b); 3.39 (dd, J2,3 = 9.3 Hz, 
J1,2 = 3.0 Hz, lH, H-2); 3.69 (dd, J4,5a = 4.9 Hz, lH, H-5a); 3.91 (m, J4,5b = 10.0 Hz, 
lH, H-4); 3.94 (dd, J3,4 = 5.7 Hz, lH, H-3); 4.01-4.24 (m, 2H, CH2-CH=); 5.08 (d, 
lH, H-1); 5.15-5.33 (m, 2H, CH2=); 5.84-5.96 (m, lH, CHz-CH=). I3C NMR 
(75 M H z )  6: 25.4 and 25.8 (CMe2); 61.7 (C-5); 67.7 (-CHz-CH=); 69.1 ((2-4); 74.8 (C- 

Allyl 4-0-Alkyl-2,3-0-isopropylidene-a-~-xylopyranoside (12). This 
material was prepared from the monoacetal 11 using the same method as for 
the synthesis of compound 5. The desired products were isolated after 
purification by column chromatography with 473 hexane-acetone. 

Allyl 4-0-n-0ctyl-2,3-0-isopropylidene-a-D-xylopyranoside (12a). 
Likewise, 11 (1.5 g, 6.5 mmol) and octyl bromide (1.5 g, 7.8 mmol), after 18 h, 
yielded 1.8 g (79%) of 12a. oil. [a]: 100.4' (c 1.0, CHC13). 'H NMR (300 MHz, 
CDC13) 6: 0.82 (t, Jo,w-l = 6.7 Hz, 3H, Ha); 1.23 (m, (CH2)5); 1.38 and 1.40 (2 s, 

6H, CMe2); 1.50 (m, Ja,p = 6.7 Hz, W, Hp); 3.31 (dd, J5a,5b = 11.1 Hz, lH, H-5b); 

J4,5a = 5.2 Hz, J4,5b = 10.9 'Hz, lH, H-4); 3.65 (dt, lH, &); 3.72 (dd, lH, H-5a); 
3.93 (dd, J3p = 9.4 Hz, lH, H-3); 4.02-4.18 (m, W, €H2-CH=); 5.05 (d, lH, H-1); 
5.10-5.30 (m, 2H, =CH2); 5.80-5.93 (m, lH, -CH=). I3C NMR (75 M H z )  6: 13.1 
(Co); 21.6-30.8 ((CH216); 25.5 and 26.0 (CMe2); 60.2 (C-5); 67.5 (-CHz-CH=); 69.5 
(Ca); 74.9 (C-2); 75.6 (C-3); 76.2 (C-4); 94.9 02-11; 109.3 (CMe2); 116.2 (=CH2); 

2); 76.2 (C-3); 95.1 (C-1); 109.7 (CMq); 116.2 (=CH2); 132.8 (CH=). 

3.34 (dd, J1,2 = 3.0 Hz, J2 3 = 9.4 Hz, IH, H-2); 3.43 (dt, lH, Ha.); 3.58 (ddd, 

132.8 (-CH=). 
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Ally1 4-0-n-Dodecyl-2,3-O-isopropylidene-a-D-xylopyranoside (12b). 
Likewise, 11 (1.5 g, 6.5 mmol) and dodecyl bromide (1.9 g, 7.8 mmol), after 21 
h, yielded 2.0 g (76%) of 12b. mp 29-31 "C. [a]: 93.7" (c 1.0, CHCl3). 'H NMR 
(300 MHz, CDCl3) 6: 0.84 (t, JO,,,-l = 6.6 Hz, 3H, Ha); 1.22 (m, (CH219); 1.39 and 
1.42 (2s, 6H, CMe2); 1.51 (m, Ja,p = 6.8 Hz, W, Hp); 3.31 (dd, J4,5b = 10.6 Hz, IH, 

J4,5a = 5.2 Hz, lH, H-4); 3.66 (dt, lH, HQ); 3.74 (dd, J5a,5b = 11.0 Hz, lH, H-5a); 
3.94 (dd, J3,4 = 9.5 Hz, lH, H-3); 4.03-4.17 (m, 2H, -CH2-CH=); 5.06 (d, lH, H-1); 
5.12-5.31 (m, 2H, =CH2); 5.83-5.89 (m, lH, -CH=). I3C NMR (75 MHz) 6: 13.1 
(Co); 21.7-30.9 ((CH2)lo); 25.5 and 26.0 (CMe2); 60.2 (C-5); 67.6 (-CH2-CH=); 69.5 
(Ca); 75.0 (C-2); 75.7 (C-3); 76.3 (C-4); 95.0 (C-1); 109.3 (CMe2); 116.2 (=CH2); 

Propenyl 4-0-Alkyl-2,3-0-isopropylidene-a-D-xylopyranos~de (13). 
Potassium tert-butoxide (2 equiv) was added to a stirred solution of ally1 4-0- 
alkyl-2,3-O-isopropylidene-D-xylopyranoside 12 in 1:l toluene-Me2SO (1 00 
g.L-1). After the reaction was complete (CPG monitoring) at 100 "C, the 
mixture was filtered and the filtrate neutralized with saturated aq NH4C1. 
The organic phase was separated, washed with water (twice), dried (Na2S04), 
and concentrated under reduced pressure. The desired products were isolated 
after purification by column chromatography with 47:3 hexane-acetone. 

Propenyl 4-0-n-0ctyl-2,3-O-isopropylidene-a-D-xylopyranoside (13a). 
Likewise, 12a (2 g, 5.8 mmol) and tBuOK (1.3 g, 11.7 mmol), after 50 h, yielded 
1.9 g (94%) of 13a. oil. [a]: 74.2' (c 1.0, CHC13). 'H NMR (300 MHz, CDC1,) 6: 
0.82 (t, JO,w-l = 6.8 Hz, 3H, Ha); 1.23 (m, (CH2)6); 1.39 and 1.42 (2% 6H, CMe2); 
1.55-1.58 (m, 3H, CH3-CH=); 3.29 (dd, J5a,5b = 11.1 Hz, lH, H-5b); 3.38 (dd, 

H-5b); 3.39 (dd, J1,2 = 3.0 Hz, J 2 j  = 9.6 HZ, lH, H-2); 3.46 (dt, lH, Hat); 3.60 (ddd, 

132.8 (-CH=). 

J2,3 = 9.5 Hz, lH, H-2); 3.45 (dt, Ja,at = 9.4 Hz, Ja,p = 6.8 Hz, lH, Ha'); 3.60 (ddd, 
J3,4 = 9.4 Hz, lH, H-4); 3.66 (dt, lH, Ha); 3.75 (dd, J4 = 5.2 Hz, lH, H-5a); 3.98 
(dd, J2,3 = 9.5 Hz, lH, H-3); 4.53-4.62 (m, lH, CH3-CH=); 5.20 (d, J1,2 = 2.9 Hz, 
lH, H-1); 6.05-6.08 (m, lH, O-CH=). I3C NMR (75 MHz) 6: 8.3 (CH3-CH=); 13.1 
(Cw); 25.3 and 25.9 (CMe2); 21.6-30.8 ((CH2)5); 29.0 (Cp); 60.7 (C-5); 69.6 (Ca); 
74.7 (C-2); 75.6 (C-3); 76.0 (C-4); 95.4 (C-1); 103.6 (CHyCH=); 109.7 (CMe2); 140.5 
(O-CH=). 

Propenyl 4-0-n-Dodecyl-2,3-0-isopropylidene-a-~-xylopyranoside 
(13b). Likewise, 12b (2 g, 5.0 mmol) and tBuOK (1.1 g, 10.4 mmol), after 60 h, 
yielded 1.7 g (86%) of 13b. oil. [a]: 59.8O (c 1.1, CHC13). 'H NMR (300 MHz, 
CDC1,) 6: 0.84 (t, Jw,w-l = 6.0 Hz, 3H, Ho); 1.22 (m, (CH2110); 1.42 and 1.44 (2 s, 
6H, CMe2); 1.55-1.58 (m, 3H, CHs-CH=); 3.31 (dd, J5a,5b = 11.2 Hz, lH, H-5b); 
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O-ALKYL D-XYLITOLS 493 

3.40 (dd, J2,3 = 9.5 Hz, lH, H-2); 3.50 (dt, Ja,ar = 9.2 Hz, J,p = 6.8 

H-5a); 4.00 (dd, J3,4 = 9.5 Hz, lH, H-3); 4.53-4.62 (m, 1H, CH3-CH=); 5.22 (d, 
2.9 Hz, lH, H-1); 6.05-6.08 (m, lH, O-CH=). 13C NMR (75 MHz) 6: 8.2 

(CH3-CH=); 13.0 (Co); 25.3 and 25.9 (CMe2); 21.6-30.9 ((CH2)g); 29.0 (Cp); 60.8 (C- 
5); 69.7 (Ca); 74.8 (C-2); 75.7 (C-3); 76.0 (C-4); 95.5 (C-1); 103.6 (CHyCH=); 109.7 
(CMQ); 140.5 (O-CH=). 

4- 0 -A1 k y 1 -D -x  y 1 o p y r a n o s e (1 4 1. Propenyl 4-0 - a1 k y 1-2,3- 0 - 
isopropylidene-a-D-xylopyranoside 13 (100 g.L-1) was added to a stirred 
solution of H2SO4 (0.2M) in 4:l dioxane-H20. After the reaction was complete 
(HPLC monitoring) at 50 "C, the solution was cooled and neutralized with 
saturated aq NaOH and solid NaHC03. The filtrate was concentrated under 
reduced pressure, and 4-O-alkyl-D-xylopyranose 14 was isolated after 
purification by column chromatography with 1:l hexane-acetone. 

4-0-n-Octyl-D-xylopyranose (14a). Likewise, 13a (1.5 g, 4.4 mmol), after 
48 min, yielded 0.9 g (77%) of 14a. alp = 6/4 (NMR '3C in C5D5N). After 

recrystallization in 9:l hexane-ethyl ether only 14aa was isolated from the 
mixture. mp 66-96°C. [a]: 40.7" (c 1.1, CH30H). 'H NMR (300 MHz, C5D5N) 
6: 0.86 (t, Jw,w-l = 6.5 Hz, 3H, Ha); 1.21 (m, (CH2)5); 1.67 (m, Ja,p = 6.7 Hz, 2H, 
Hp); 3.79 (m, J4,5eq = 5.5 Hz, W, H-4 and Hag); 3.94 (dt, Jaa# = 9.1 Hz, lH, Ha); 
4.12 (d, J2,3 = 8.7 Hz, lH, H-2); 4.14 (dd, Jcjeqjax - - 10.7 Hz, IH, H-Seq); 4.39 (dd, 
J4,5ax = 10.7 Hz, lH, H-54;  4.64 (dd, J3,4 = 8.8 Hz, lH, H-3); 5.84 (d, J12 = 0.0 Hz, 
lH, H-1). 13C NMR (75 MHz) 6: 14.2 (CO); 22.9-32.0 ((CH2)5); 30.8 (Cp); 60.7 (C- 

W Hag); 
3.63 (ddd, J4,Sa = 5.2 Hz, lH, H-4); 3.70 (dt, 1H, Hd; 3-77 (dd, J4,5a = 5.2 m, 

J1,2 = 

5); 71.4 (Ca); 74.2 (C-3); 74.5 ((2-2); 80.0 (C-4); 94.5 (C-1). 
Anal. Calcd for C13H26O5 (262.35) : C, 59.52; H, 9.99. Found: C, 59.66; H, 10.12. 

4-O-n-Dodecyl-D-xylopyranose (14b). Likewise, 13b (1.5 g, 3.8 mmol), 
after 45 min, yielded 0.8 g (70%) of 14b. a/P = 7/3 (NMR 13C in C5D5N). 
Anomeric derivative 14ba was isolated like 14aa. mp 90-125°C. [a]; 25.6" (c 
1.2, CH30H). 'H NMR (300 MHz, C5D5N) 6: 0.87 (t, Jo,o-l = 6.7 Hz, 3H, Ho); 
1.23 (m, (CH2)g); 1.61 (m, Ja,p = 6.6 Hz, W, Hp); 3.76 (m, J4Jax = 10.6 Hz, W ,  H- 
4 and Ha.); 3.91 (dt, J,,,. = 9.2 Hz, lH, Ha); 4.08 (d, J23  = 8.7 Hz, lH, H-2); 4.11 
(dd, J4- = 4.4 Hz, lH, H-5eq); 4.35 (dd, JSax- = 10.6 Hz, lH, H-5a~); 4.59 (dd, 
J3,4 = 8.7 Hz, lH, H-3); 5.79 (s, J12 = 0.0 Hz, lH, H-1). I3C NMR (75 MHz)  6: 14.7 
(Co); 23.3-32.5 ((CH2)g); 31.2 (Cp); 61.0 (C-5); 71.8 (Ca); 74.6 (C-3); 74.8 (C-2); 80.4 

Anal. Calcd for C1,H,05 (318.46) : C, 64.12; H, 10.76. Found: C, 64.38; H, 11.04. 
(C-4); 94.5 (C-1). 
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Synthesis of Alditols 15 to 18 
General method for the reduction of the x-O-Alkyl-D-xyloses to 

Alditols 15 to 18. Each xylose derivative 3,6,9,14 (50 g.L-1) was dissolved in 
methanol and treated with sodium borohydride (6 equiv) at room 
temperature for 16 h. The sodium borohydride excess was destroyed by 
treatment with formic acid for 5 h at room temperature and the solution was 
concentrated under reduced pressure. Cationic Resin H+ was added to a 
solution of the crude products in 1:l MeOH-H20. After 15 min the mixture 
was filtered and the filtrate was concentrated under reduced pressure. The 
desired products were isolated subsequently after purification by column 
chromatography with 1:9 hexane-THF. 

5-O-n-OCtyl-D-XylitOl (15a). Likewise, 3a (5.0 g, 19.0 mmol) yielded 2.6 
g (52%) of 15a. oil. [a]: 1.0" (c 1.2, CH30H).'H NMR (300 MHZ,  C5D5N) 6: 0.82 
(t, Jo,w-l = 6.6 Hz, 3H, Ho); 1.16 (m, (CH215); 1.56 (m, Ja,p = 6.6 Hz, W, HP); 3.49 

Hz, lH, H-5a); 4.29 (dd, Jlb,2 = 5.8 Hz, lH, H-lb); 4.35 (dd, Jla,2 = 5.2 Hz, Jla,lb = 
10.8 Hz, lH, H-la); 4.41 (dd, J3,4 = 3.5 Hz, lH, H-3); 4.51 (m, J2,3 = 3.5 Hz, IH, H- 
2); 4.56 (m, IH, H-4). 13C NMR (75 MHz)  d: 14.5 (Co); 23.2-32.3 ((CH2)5); 30.6 

Anal. Calcd for C13H28O5 (264.36) : C, 59.06; H, 10.68. Found: C, 59.27; H, 10.58. 
5-O-n-Dodecyl-D-xylitol (15b). Likewise, 3b (5.0 g, 15.7 mmol) yielded 2.8 

g (56%) of 15b. mp 50-111 "C. [a]: 1.2' (c 1.0, CH30H). '€3 NMR (300 MHz, 
C5D5N) 6: 0.84 (t, Jo,o-l = 6.4 Hz, 3H, Ho); 1.20 (m, CH&; 1-56 (m, J , p  = 6.6 
Hz, W, HP); 3.48 (t, W, Ha); 3.94 (dd, J4,5b = 6.3 Hz, 1H, H-5b); 4.02 (dd, J4,5a = 

(t, W, Ha); 3.97 (dd, J4,5b = 6.3 Hz, 1H, H-5b); 4.04 (dd, J45a = 5.1 m, J5a3b = 9.8 

(CP); 64.8 (C-l), 71.9 (Ca); 72.5 (C-3); 72.6 (C-4); 73.8 (C-5); 74.6 (C-2) 

5.2 Hz, J5a,5b = 10.2 Hz, lH, H-5a); 4.26 (dd, Jlb,2 = 5.8 Hz, 1H, H-W; 4.31 (dd, 
Jla,2 = 5.2 Hz, Jla,lb = 10.9 Hz, IH, H-la); 4.37 (dd, J3,4 = 3.5 Hz, IH, H-3); 4.48 
(m, JZ3 = 3.5 Hz, lH, H-2); 4.55 (m, lH, H-4). 13C NMR (75 MHz, CgDgN) 6: 14.6 
(Co); 23.2-32.4 ((CH#; 30.5 (CP); 64.8 (C-1); 72.0 (Ca); 72.5 (C-3); 72.6 (C-4); 73.9 
(C-5); 74.7 (C-2). 
Anal. Calcd for C17H3605 (320.47) : C, 63.71; H, 11.32. Found: C, 63.51; H, 11.21. 

2-O-n-Octyl-D-xylito1 (16a). Likewise, 6a (2.0 g, 7.6 mmol) yielded 1.0 g 
(50%) of 16a. mp 47-80 "C. [a]: 3.0" (c 1.1, CH30H). 'H NMR (300 MHz, 
C5D5N) 6: 0.82 (t, Jo,o-l = 6.6 Hz, 3H, Ha); 1.15 (m, (cH2)5); 1.59 (m, JalP = 6.7 
Hz, W, HP); 3.71 (dt, J,,. = 9.1 Hz, lH, H-a'); 3.86 (dt, IH, H-a); 4.06 (ddd, J23 

Jlb.2 = 4.5 Hz, lH, H-lb); 4.34 (dd, J4 5a = 5.2 Hz, lH, H-5a); 4.39 (dd, Jla,2 = 4.8 
= 4.6 Hz, lH, H-2); 4.26 (dd, J43b = 6.0 Hz, J5a,5b = 10.9 HZ, IH, H-5b); 4.30 (dd, 
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Hz, Jla,lb = 11.5 Hz, lH, H-la); 4.53 (ddd, J3,4 = 3.5 Hz, 1H, H-4); 4.56 (dd, J2,3 = 

(CP); 61.9 (C-1); 65.2 (C-5); 71.3 (Ca); 72.3 (C-3); 73.1 (C-4); 83.2 (C-2). 
Anal. Calcd for C13H2,05 (264.36) : C, 59.06; H, 10.68. Found: C, 59.30; H, 10.75. 

2-O-n-Dodecyl-D-xylitol(16b). Likewise, 6b (2.0 g, 6.3 mmol) yielded 1.1 
g (57%) of 16b. mp 69-120 "C. [a]: 3.2' (C 1.1, CH30H). '€3 NMR (300 MHz, 
C5D5N) 6: 0.85 (t, Jw,o-l = 6.7 Hz, 3H, Ho); 1.19 (m, (CH2)9); 1.61 (m, Jap = 6.7 
~ z ,  W, HP); 3.72 (dt, Ja,. = 9.1 Hz, lH, H-a'); 3.88 (dt, 1H, H-4; 4.09 (ddd, J23 

4.6 Hz, lH, H-3). I3C NMR (75 MHZ, C5DSN) k14.6 (CO); 23.3-32.4 ((CH2)5); 31.1 

= 4.6 Hz, JIaJ = 4.6 Hz, lH, H-2); 4.29 (dd, J5a,5b = 10.7 J4.3 = 6.0 Hz, 1H, H- 
5b); 4.32 (dd, Jla,lb = 11.3 Hz, Jlb,2 = 4.5 Hz, 1H, H-lb); 4.36 (dd, J4,sa = 5.0 Hz, 
1H, H-5a); 4.42 (dd, lH, H-la); 4.57 (ddd, J3p = 3.5 Hz, lH, €3-4); 4.60 (dd, 1H, H- 

1); 65.2 (C-5); 71.4 (Ca); 72.4 (C-3); 73.2 (C-4); 83.2 (C-2). 
Anal. Calcd for C1,H%O5 (320.47) : C, 63.71; H, 11.32. Found: C, 64.03; H, 11.34. 

3-O-n-Octyl-meso-xylitol (17a). Likewise, 9a (6.0 g, 22.9 mmol) yielded 
3.3 g (55%) of 17a. mp 110.5 OC. 'H NMR (300 MHz, C5D5N) 6: 0.84 (t, JO,,,-l = 

6.8 Hz, 3H, Ha); 1.17-1.32 (m, (CH215); 1.66 (m, Jap = 6.6 Hz, m, HP); 3.96 (t, m, 
Ha); 4,21 (t, J2,3 = J3,4 = 3.8 Hz, lH, H-3); 4.33-4.39 (m, 4H, H-1 and H-5); 4.66 
(m, 2H, H-2 and H-4). I3C NMR (75 MHz, C5D5N) 6; 14.6 (Co); 23.2-32.4 
((CH2)5); 31.3 (CP); 64.6 (C-1, C-5); 73.4 (Ca); 73.7 (C-2, C-4); 81.5 (C-3). 
Anal. Calcd for C13H2,05 (264.36) : C, 59.06; H, 10.68. Found: C, 59.10; H, 10.21. 

3-O-n-Dodecyl-meso-xylitol (17b). Likewise, 9b (6.0 g, 18.8 mmol) 
yielded 3.4 g (53%) of 17b. mp 101-137 OC. 'H NMR (300 MHz, C5D5N) 6: 0.84 
(t, Jo,,,l = 6.7 Hz, 3H, Ha); 1.19-1.35 (m, (CH2)9); 1.61 (m, J,p = 6.5 Hz, W, HP); 
3.93 (t, w, Ha); 4.18 (dd, JZ3 = J3,4 = 3.8 Hz, lH, H-3); 430-4.34 (m, 4H, H-1, and 
H-5); 4.62 (m, J12 = J43 = 5,4 Hz, W, H-2 and H-4). I3C NMR (75 MHz, C5D5N) 
6: 14.6 (CO); 23.3-324 ((CH49); 31.3 (Cp); 64.6 (C-1, C-5); 73.3 (Ca); 73.6 (C-2, C-4); 

81.5 (C-3). 
Anal. Calcd for C1,HSO5 (320.47) : C, 63.71; H, 11.32. Found: C, 63.57; H, 11.33. 

4-O-n-OCtyl-D-XylitO1 (18a). Likewise, 14a (1.0 g, 3.8 mmol) yielded 0.6 g 
(56%) of 18a. mp 48-82 OC. [a]: -1.1O (c 1.3, CH30H). 'H NMR (300 MHz, 
CgD5N) 6: 0.82 (t, Jo,w-l = 6.6 Hz, 3H, Ha); 1.15 (m, (CHz)& 1-59 (m, J a p  = 6.7 
Hz, W, HP); 3.71 (dt, Ja,, = 9.0 Hz, lH, Ha'); 3-87 (dt, 1H, Ha); 4.06 (ddd, J43b = 

H-5b); 4.34 (dd, Jla,lb = 10.7 Hz, JlaJ = 5.0 Hz, lH, H-la); 4.40 (dd, J4,5a = 4.7 Hz, 
1H, H-5a); 4.54 (ddd, J23  = 3.5 Hz, lH, H-2); 4.57 (dd, J3,4 = 4.6 1H, H-3). 

3). '3C NMR (75 MHz, C5DSN) 6:14.6 (CO); 23.3-31.1 ((CH2)9); 31-1 (CP); 61.9 (C- 

4.6 Hz, IH, H-4); 4.27 (dd, Jib2 = 6.0 Hz, 1Ht H-lb); 4.31 (dd, J s , ~  = 11.6 H z r  1H, 
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13C NMR (75 MHz, C5D5N) 6: 14.6 (CO); 23.2-32.4 ((CH2)5); 31.1 (CP); 61.9 (C-5); 
65.2 (C-5); 71.3 (CO~); 72.3 (C-3); 73.1 (LI-2); 83.3 (C-4). 
Anal. Calcd for C13H2805 (264.36) : C-, 59.06; H, 10.68. Found: C, fJ.82; H, 10.57. 

4-O-n-Dodecyl-D-xylitol (18b). Likewise, 14b (1.0 g, 3.1 r.mol) yielded 0.5 
g (55%) of 18b. mp 67-123 OC. [a]: -1.2' (c 1.0, CH30H). 'H NMR (300 MHz, 
C5D5N) 6: 0.81 (t, Jo,o-l = 6.6 Hz, 3H, Ha); 1.17 (m, (CH2)9); 1.57 (m, Ja,p = 6.7 
Hz, W, HP); 3.68 (dt, Ja,a, = 9,l Hz, lH, Ha'); 3.84 (at, 1H, Ha); 4-03 (ddd, J43b = 
4.6 Hz, lH, H-4); 4.23 (dd, Jlb,2 = 5.9 Hz, 1Hr H-lb); 4-29 (dd, J4,5b = 4.6 Hz, J5a,5b 
= 11.5 Hz, lH, H-5b); 4.31 (dd, Jla,lb = 10.6 Hz, JlaL = 5.0 Hz, lH, H-la); 4.36 (dd, 
J4,5a = 4.5 Hz, lH, H-5a); 4.51 (ddd, J2,3 = 3.4 Hz, lH, H-2); 4.53 (dd, JJP = 4.6 Hz, 
lH, H-3). I3C NMR (75 MHz, C5D5N) 6: 14.7 (CO); 23.3-32.5 ((CH2)g); 31.1 (Cp); 

61.9 (C-5); 65.2 (C-1); 72.4 ((2-3); 73.1 (C-2); 83.3 (C-4). 
Anal. Calcd for Cl,H,05 (320.47) : C, 63.71; H, 11.32. Found: C, 63.60; H, 11.30. 
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