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ABSTRACT 

Ally1 2-acetamido-3,4,h-tri-O-benzoyl-2-deoxy-u-o-galactopyranoside (1) 

was used to prepare 3-amino-2-hydroxypropyl 2-acetamido-2-deoxy-~-D-galac- 
topyranoside (5) and 2-hydroxy-3-mercaptopropyl2-acetamido-2-deoxy-a-D-galac- 
topyranoside (9). Epoxidation of 1 with m-chlot-operoxybenzoic acid gave an excel- 
lent yield (98%) of the epoxide derivative 2. which was the key intermediate. 
Axide ion was used to open the epoxide ring. Zemplen O-debenzoylation, followed 
by palladium-assisted reduction of the azide group afforded the amine 5. Similarly 

the xanthate ion was used to open the epoxide ring; tetrahydropyranylation, and 
then ester exchange, followed by mild acid hydrolysis yielded the thiol 9. 

INTRODtJCTION 

Affinity-chromatography media for the isolation of soybean lectin and other 
N-acetylgalactosamine-specific proteins have been made by treating epoxy-acti- 
vated Sepharose with D-gatactosamine’ or N-acetylgalactosamine2 under alkaline 
conditions. The resulting supports are undoubtedly heterogeneous and have a low 
degree of derivatization. 

An improved support could be made by functionalizing the ally1 group of 
ally1 2-acetamido-3.4.6-tri-O-bcnzoyl~2-dcoxy-a-D-galactopyranoside3 (I) and then 
attaching it to the appropriately activated Sepharose. Various ways of modifying 
ally1 groups are known to afford useful ligands”-h. 

The present work reports the preparation of two affinity ligands from ally1 2- 
acetamido-2-deoxy-cu-D-glucopyranosidc” by isomcrization to the corresponding N- 
acetylgalactopyranvside, and then the introduction of a thiol or an amino func- 
tional group into the ally1 group via ring opening of the derived epoxide. 

RESULTS AND DISCUSSION 

Ally1 2-acetamido-3,4,6-tri-O-benzoyl-~-D-galactopyranoside3 (1) was pre- 
pared by epimerizatior? of the glucose analogue at C-4. Treatment of 1 with m- 
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chloride in ethanol-water (10:0.3, v/v) for 30 min at room temperature gave com- 
pound 6. Its ‘H-n.m.r. spectrum showed additional signals in the aromatic region 
and a broad, DaO-exchangeable signal at 6 1.41 (OH at C-2). Efforts to deprotect 
compound 6 with sodium methoxide in methanol failed to give the thiol, presuma- 
bly because of interaction of the neighboring hydroxyl group with the xanthate 
function. Accordingly, the hydroxyl group was protected by the tetrahydropyran-2- 
yl group. Treatment of compound 6 with 2,?-dihydro-4-H-pyran and a catalytic 
amount of p-toluenesulfonic acid in chloroform for -15 min at room temperature 
yielded compound 7. The structure of 7 was established by ‘H-n.m.r. spectroscopy, 
which showed a multiplet at 8 1.91-1.39 for the tetrahydropyranyl group with 
disappearance of the OH signal. Saponification of compound 7 with 0.5~ sodium 
methoxide at room temperature under nitrogen proceeded readily, and then hy- 
drolysis with acetic acid furnished compound 9 in X5% yield. The structure of 9 was 
confirmed by ‘H-n.m.r. spectroscopy, which showed two triplets, at 6 1.33 and 
1.19, with spacing 7.5 Hz, characteristic’” of an SH signal. 

Preliminary experiments showed that thiol derivative 9 may be readily 
coupled with epoxy-activated Sepharose 6B to give an affinity matrix having high 
capacity for specific adsorption of soybean lectin 

EXPERIMENTAL 

Instrumental and chromatographic procedures. - Optical rotations were 
measured with a Perkin-Elmer Model 141 polarimeter. Proton magnetic resonance 
spectra were recorded with a Bruker WH-270 spectrometer. Chemical shifts were 
referenced to tetramethylsilane as the internal standard. Elemental analyses were 
performed by Galbraith Laboratories, Inc., Knoxville, TN, U.S.A. 

Thin-layer chromatography (t.1.c.) was performed on glass plates coated with 
Silica Gel G (Merck). Spots were detected by charring with sulfuric acid. For col- 
umn chromatography, Silica Gel 60, particle size 63-200 pm (Merck) was used. In 
both procedures, the solvents employed were mixtures of acetone and chloroform 
for compounds of low polarity, or methanol and chloroform for more-polar com- 
pounds. 

2,3-Epoxypropyl 2-acetamido-3,4,6-tri-O-benzoyl-2-deoxy-~-~-gcrlaclopy- 

rnnoside (2). - Ally1 Z-acetamido-3.4.h-tri-O-benzoyl-2-deoxy-a-D-galac- 
topyranoside’ (1) showed ‘H-n.m.r. (CDCI,): 6 8.1k7.32 (m, 15 H, Ph-H), 5.90 

(d, 1 H. JNH.Z 9 0 Hz, DzO-exchangeable, NN), 5.88 (doublet of broad lines, 1 H, 

J3.4 3.3 Hz, J+s tl Hz, H-4), 5.85-5.70 (m. 1 H, -CH=), 5.40 (dd, 1 H, J2,3 11.6 
Hz, J3,4 3.3 Hz, H-3), 5.25-5.15 (m, 2 H, -CH=C1f2), 4.70 (d, 1 H, J,J 3.0 Hz, H- 
l), 4.60-3.50 (m, 6 H, OCH,CH=, and sugar CH), and 1.80 (s, 3 H, CH,CO). 
Compound 1 (ref. 3) (4 g, 7 mmol) was dissolved in benzene (50 mL) containing 3- 
chloroperoxybenzoic acid (4 g, 23 mmol) and the solution was boiled under reflux 
for 1.5 h, at which time t.1.c. of the mixture showed complete conversion of the 
starting material. The mixture was cooled and successively washed with saturated 
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3-(Benzyloxythiocurbonyl)thio-2-hydroxypropyl 2.(rcetumido-3,4,6-tri-O- 
benzoyl-2-deoxy-wD-gulucfopyrunoside (6). - To compound 2 (2.8 g, 4.8 mmol) 
in ethanol-water (10:0.3, v/v, 100 mL), ammomum chloride (0.7 g, 13 mmol) and 
potassium benzylxanthate (1.6 g, 7.2 mmol) were added. After being stirred for 30 
min at room temperature. the mixture was poured into water, and the product was 
recovered by conventional extraction with chloroform. The syrup obtained was 
purified by chromatography on a column of silica gel to give 3.2 g (86%) of pure 
6 as a glassy foam, [a]~’ +81.8”, [a]& +17t” (c 0.4. chloroform); ‘H-n.m.r. 
(CDC13) similar to that of 2, except for additional signals at 6 8.17-7.21 (now 20 H, 
&Hs), 4.56 [m, 2 H, PhCII,OC(S)], and appearance of a D,O-exchangeable signal 
at 1.41 (bs, 1 H, OH). 

Anal. Calc. for C,,jH39NO,,SZ 0.S H,O (782.88): C, 61.37; H, 5.15; N, 
1.79; S, 8.19. Found: C, 61.16; H. 5.27; N. 2.00; S, 8.32. 

3-(Benzyloxythiocarbonyi)thio-2-O-(tetrahydropyran-2-y~)propy~ 2.acet- 
amido-3,4,6-tri-O-benzoyl-d-deoxy-cu-D-galactopyranoside (7). - Compound 6 
(0.5 g, 0.65 mmol) in chloroform (7 mL) was treated with 2,3-dihydro-4ti-pyran 
(0.3 mL) and p-toluenesulfonic acid (6 mg), and kept at room temperature. When 
the reaction was complete (15 min), the solution was washed with aqueous sodium 
hydrogencarbonate and water. Chromatography of the syrup on a column of silica 
gel furnished 0.45 g (81%) of the pure title compound as a glass, [a]:: +91.0”, 
[a]:$, + 188“ (c 0.88, chloroform); ‘H-n.m.r. (CDCl,) similar to that of 6, except 
for loss of the OH signal and the appearance of signals at 6 1.91-1.39 (m, tetra- 
hydropyranyl-H). 

Anal. Calc. for C45H47N012SZ . 0.5 Hz0 (867.01): C. 62.34; H, 5.58; N, 
1.62;S,7.40.Found:C,62.11;H,.5.70;N,1.57:S,7.19. 

2-Hydroxy-3mercuptopropyl 2-acetamido-2-deoxy-u-n-galactopyranoside 
(9). -To a solution of compound 7 (0.5 y, 0.58 mmol) in methanol (5 mL), O.OSM 
sodium methoxide (3 mL) was added and the mixture was stirred at room tcmpera- 
ture under nitrogen for 1 h. The solution was deionized with Rexyn 101 (Hf) ion- 
exchange resin, the suspension was filtered, and the filtrate was treated with acetic 
acid-water (3 mL; 3:2, v/v). The solution was boiled under reflux for 1 h, and then 
the solvents were evaporated off and the crude syrup was chromatographed on a 
column of silica gel to yield 170 mg (85%) of the title compound, [a]A’ t141” (c 
2.22, methanol); ‘H-n.m.r. (D&. TSP as internal reference) similar to that of 7. ex- 
cept for loss of the aromatic protons, Ph-CHZ, tetrahydropyranyl-H, and upfield 
shift of sugar-CH, and the appearance of signals at 6 2.X3-2.65 (m. 2 H, CHZSH), 
and 6 1.33 and 1.19 (2t, total 1 H, J7.5 Hz, DzO-exchangeable, SH). 

Anal. Calc. for C1,HZIN07S . 2 Hz0 (347.38): C, 38.03; H, 7.25; S, 9.23. 
Found: C, 38.33: H,7.48; S. 9.31. 
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