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Abstract: Thermal glycosylation ot alcohols with 2-deoxy-2-acetoamino 3.4.6-tr1- O-acetyl-glucopyranosy!
chlonde at relatvely lower temperature goves se fo fglyeosides selectively, wheteas ugher temperature favor to

give a-glycosides

2-Acetoarmino-2-deoxy-u- or  3-D-glucopyranosides play an important role m organic and bioorgamc
chemistry, Among a variety of reported glycosylation procedures, traditional Koenigs-Knorr type reaction of
1-haloglucosarmine dertvatives and an acid catalyzed reaction of oxarolme derivatives have been the major process
for the synthe<s of glucosamine glycosides 7" Recently we have developed a very umple thermal glycosylation
procedure by using easily accessible glycosyl donor, glycosyl chlorides * ¥ Glycosides are obtamed in high yield
by heating a neat mixture of glycosyl chlonde and alcohol in the presence of acud scavenger. without using any
metal salts. When thus thermal process was applied for an amino-sugar chlonde 1, we found a diamatic
stercoselectivity depending upon the reaction temperature  Relatively lower temperature ts 10 favor for Bselective
coupling, whereas o-selective reaction occurred at higher reaction temperatures

Aﬁ%o Q BnHo(%&/
AcO BnO OCH;,
; AcHN ¢l O 5 BnO 3

Thermal glycosylations of 2-deoxy-2-acetoamino-3,4,6-tr1- O-acetyl-o -D-glucopyranosyl chlonde (1) with
cholesterol (2) or methy! 2.3,4-t11-O-benzy!-B-D-glucopyranoside (3) have been invesugated m the presence of
a-methylstyrene («-MS) or ¥ N N’ N '-tetramethylurea (TMU) as acid scavengers al a vatiety of reaction
temperatures  For example, a dned neat mixture of 2 and 1 (3 equiv) in the presence of o-MS (3 equiv) was
heated at 60°C unnil the alcohol was consumed (21 h), giving rise to Rglyeoside . o él'i“ -22%4c 375 CHCL) &
4 86 ¢, £ =& 2 Hry. ot highe yretd and gl seleciivity (o 5957 trom by TV was equatty acceptanle as acid
scavenger to give B-glycoside at 60°C, but longer reaction period was required for complction of the glycosylatuon
(run 7). w-Glycoside, jr],” +78% (¢ 0,14, CHCL,), 4 97 (d. J = 3.8 Hz), was obtaimed predominantly at 160°C
for shorter reaction period (tun 6 and 9), along with cholestciyl acetate  Glycosylahons of methyl 2,3.4-tn-0-
benzyl-o.-D-glucopyranoside (3) at 60, 120 and 160°C 1 the piesence of o-MS ot TMU were also exainined
B-Selective coupling 1 ™ +39 (¢ 09, CHCL), 84 W (d, /= 77 Uz, 4 76 (d. J = 8.3 Lls), was chscived at
60°C (run 10, 13), and ceglyenside, Lo, +40° (0 0,19, CHCLY, 84 33 (d. f = 8 3 Hz), 482 (d, J = 33 Hz),
was selectively obtained at 160°C (1un 12, 15),

Although the substrate 3 contains a B-O-glycosidic inkage, 1somenzation of the anomeric configuration
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was not observed during the thermal glycosylation. Upon heating of the 1solated B-glycosidic product to 160°C,
somerization was not detected also  Thus the reaction 1s controlled kinctically with neighboring group participation
at 60°C to give B-glycoside. whereas an o-products were resulted at 160°C via free oxomum catiome intermediate

without participation of the acety! group. Occurrence of acetates at mgher tempetatute aie still mysterious

Table I. Thermal glycosylation of 2-deoxy-2-acetoamino-3,4.6-tri-O-acetyl-a-D glucopyranosyl chlonde (1).

yield (%)

rn acceptor acid scavenger  temperature time ¢h) “acetaie glucowide /B ratio
1 2 o-MS 60 21 1 95 595
2 2 o-MS 80 10 2 98 28 72
3 2 o-MS 100 1 3 94 30-70
4 2 a-MS 120 0.75 19 79 64:36
5 2 o-MS 140 1 18 76 85-15
6 2 a-MS 160 073 13 64 8812
7 2 TMU 60 72 18 82 6.94
8 2 T™U 120 2 28 64 29:71
9 2 T™U 180 0.25 39 46 83:17
10 3 a-MS 60 10 1 95 3:97
11 3 a-MS 120 1 6 64 1090
12 3 o MS 160 0.17 25 32 96.4
13 3 T™U 60 10 2 26 793
14 3 ™U 120 2 19 45 3862
15 3 T™U 160 1 20 37 8317

4,4-Inmethyl-3 hydroxydecaline system 1~ a popular skeletal system 1n natural products, and 1s recogmzed
one ot the sevetely hindered alcohols toward glycosylation. We have previously reported the structural and
synthetic studies of seco-onocetanmd triterpenes and their glycosides isolated from Lansium domesticum ™!
Therefore the f-selective thermal glycosylation was applted for the synthesis of Lansioside A (5).  Thermal
coupling of methyl lansiolate (4) and 1 (5 equiv) m the presence of TMU (5 equiv) at 60°C for 36 h afforded a
B-glycoside in 40% yield along with 3% of an « 1somer The tormer was identified with natural product derived
lansioside A methyl ester triacetate {(6) When the thermal reaction of 4 and 1 was carried out 1n the presence of
«-MS, double bond migration occurred to give a complicated mixture. This result suggests that TMU 1s switable

for acid sensitive substrates and the other case ¢-MS (s conventent.
COOCH, COOR'

5R=HR=H
AcHN 6 R=Ac, R =Me
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