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Synthesis and evaluation of di-cationic sulfonium-type alpha-glucosidase
inhibitors based on the structure of salacinol
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A facile and highly diastereoselective approach toward the synthesis of
potent salacinol-type a -glucosidase inhibitors, originally isolated from plants of the genus “
Salacia” , was developed using the S-alkylation of thiosugars with epoxides in HFIP ( ;90%, dr, o
/B = 26/1). The dr ratio of the product was significantly improved by the protocol as compared
to that of the conventional S-alkylation of thiosugars (dr, a /B = 8/1). The protocol could be
used for gram scale synthesis of the desired compounds. The 3' -0O-benzylated salacinol analogs,
which are the most potent in vitro inhibitors to date, were synthesized and evaluated in vivo; all
analogs suppressed blood glucose levels in maltose loaded mice, at levels comparable to those of

the antidiabetic agent, voglibose.
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Table 3. Eging (kcal/mol) to human N-terminal maltase-glucoamylase (hNtMGAM), and ICs; and K; values (uM)
values against human intestinal maltase.

Entry Compound Eping 1Cso Ki

1 9 (0-CHy) -37.2 0.58 0.073
2 9e (0-Cl) -41.6 0.11 0.023
3 9h(o-CF3) -375 0.22 0.035
4 9k (0-NO,) -38.9 0.15 0.015
5 Salacinal (3) -37.0 49 0.44
6 Neosalacinol (6) -36.4 9.0 12

7 Voglibose - 13 0.17
8 Acarbose - 16.7 26

9 miglitol - 3.7 0.57

Table4. Inhibitory effects of 7b, 7e, 7h, 7k and salacinol (1) on blood glucose levelsin mice.

Treatment Dose N Blood glucose (mg/dL)

(mg/kg, po) 0 min 15 min 30 min 60 min 120 min 180 min
Normal — 4 77.8+5.0 99.0+6.27 99.0+2.17 98.3+2.87 90.3+5.1 82.8+4.1
Control — 8 70.8+5.5 195.5+10.0 196.3+10.7 158.149.8 100.6+4.3 90.446.1
Salacinol (1) 0.3 6 74.0+5.6 158.049.3" 165.8+5.8" 143.048.1 95.8+4.6 84.0+2.8
7b (0-CH3) 0.3 6 72.7+3.7 124.8+3.2" 128.243.2" 127.546.6" 102.5+4.1 91.5+4.1
7e (0-Cl) 0.3 6 70.0+3.2 118.3+4.4" 130.3+4.9" 123.0+6.5"" 96.2+4.9 82.2+5.4
7h (0-CF;) 0.3 6 74.7+4.2 119.2+6.4" 130.5+9.0" 134.0+8.8 107.5+5.9 82.3+3.5
7k (0-NO,) 0.3 6 77.8+3.0 116.542.7" 127.046.4" 125.8+4.3" 106.846.7 96.5+7.3

Each value represents the mean+SEM. Significantly different from the control:"p<0.05, " p<0.01,%p<0.05,%p<0.01. Normal group:
administrated a distilled water; Control group: administrated a 10% (w/v) maltose solution (1 g/kg).
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