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A b s t r a c t :  1-Deoxynojirimycin-trehalamine fused compound 10 as a mixture 
together with 11 and its related compound 19 were synthesized The enzyme inhibitory 
activities of the mixture (10 and 11), 19 and 20 exhibited IC50 values of 0.68, 4.2, and 
1.5 pg/ml,  respectively, toward rat intestinal maltase. © 1998 Elsevier Science Ltd. All rights reserved. 

a-Glucosidases catalyze the resio-specific hydrolysis of a-glucosidic linkage of oligo- and 

polysaccharides such as starch. Many a-D-glucosidase inhibitors for therapeutic use have 

been investigated to control diabetes, obesity, HIV, metastasis of cancer, and so on. 1- 

Deoxynojirimycin was found to be a potent inhibitor of intestinal oligo- and disaccharidases 
in mammals. 1 Trehazolin, which is a pseudodisaccharide consisting of an a-glucosyl 

group and a unique aglycon moiety (trehalamine), exhibited powerful inhibitory activity 
toward various trehalases.  2 We were interested in the structure and a-glucosidase  

inhib i tory  act ivi ty  of 1-deoxynoj i r imycin- t rehalamine fused compound (10), a 

pseudodisaccharide, and its related compounds. Here we describe the synthesis of 

compound 10 and 19. 

_.,A;:°". 

Trehazolin ON Trehalamine 

Trehazolin aminocyclitol moiety (trehazolamine) 1, obtained by hydrolysis of natural 

trehazolin 3 or by synthesis, 4 was treated with benzyl chloroformate in THF-H20 containing 

pyridine at 0-5 °C, and the resulting N-benzyloxycarbonyl compound was converted to tri-O- 

silylated 2 5 and tetra-O-si lylated 3 with t e r t - b u t y l d i m e t h y l s i l y l  chloride and 4- 

dimethylaminopyridine in N,N-dimethylformamide. Compound 2 was also silylated at 20- 

25 °C for four days to give 3, accompanied by the recovery of 2. Hydrogenolysis of 3 using 
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Reagents and conditions: R = t-BuMe2Si; a) C1COOBn, pyridine, H20-THF (2:1), 0-5 °C, 
30 rain, concentrated; then t-BuMe2SiC1, DMAP, DMF, 20-25 °C, 16 h, 2, 34%, 3, 11%; b) 
t-BuMe2SiC1, DMAP, DMF, 20-25 °C, 4 days, ca. 62% (recovery 2, 38%); c) H 2, Pd]C, THF, 
24 °C, 8 h, 92%; d) CS 2, Et3N, 2-chloro-l-methylpyridinium iodide, CH2C12, 24 °C, 2.5 h, 
87%; e) EtsN, THF, 60-65 °C, 3 h, 68% (recovery of 5, 22% and 6, 19%); t~ n-Bu4NF, THF, 
24 °C, 3 h, 93%; g) 2-chloro-3-ethylbenzoxaolium tetrafluoroborate, Et3N, MeCN, 0 °C, 
10 rain, 95%; h) H2, Pd(OH)2/C, MeOH, 60 °C, 40 rain, a 4:1 equilibrium mixture of 10 and 
11, 32%. 

palladium on carbon as a catalyst gave 4. Treatment of 4 with carbon disulfide, Et3N and 2- 
chloro-l-methylpyridinium iodide in CH2C12 gave isothiocyanate 5 as a solid (nap 47-49 °C) 

aider purification with silica gel chromatography. Reaction of compound 5 and tetra-O- 
benzyl-l-deoxynojirimycin (6), prepared by the reported method, 6 in a small volume of 
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Reagents and conditions: R = t-BuMe2SiC1; a) t-BuOOCNHCH2COOH, DCC, CH2C12, 
24 °C, 16 h; b) BH3-TI-IF complex, 24 °C, 16 h, two steps 62%; c) CF3COOH, CH2C12, 24 
°C, 30 min; d) CS 2, Et3N, 2-chloro-l-methylpyridinium iodide, CH2C12, 24 °C, 2.5 h, two 
steps 41%; e) catalytic Et3N, THF, 20-25 °C, 2 days, 87%; f) 10% HC1-MeOH, MeOH, 24 
°C, 16 h, quantitative; g) 2-chloro-3-ethylbenzoxazolium tetrafluoroborate, 0-5 °C, I h, 
then Et3N, MeCN, 0 °C, 30 rain, 67%; h) H 2, Pd(OH)2/C, MeOH, 65 °C, 8 h, 72%. 

tetrahydrofuran using triethylamine as a catalyst gave thiourea 7. Treatment of 7 with 
t e t r a b u t y l a m m o n i u m  fluoride gave pentaol  8. Treatment  of 8 with 2-chloro-3- 
ethylbenzoxazol ium te t raf luoroborate  and t r ie thy lamine  in acetonitr i le  gave 1- 
deoxynojirimycin-trehalamine fused oxazoline compound 9. Hydrogenolysis of tetra-O- 
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benzyl 9 using Pd(OH)2 on carbon as a catalyst gave a 4:1 equilibrium mixture of 1O and II 

after chromatographic purification using Amberlite CG-50 (NH4 ÷ type/H+ type = 3/2) 

followed by lyophilization.7 

The synthesis of 19 was conducted as follows. Condensation of 6 with N-(tert- 
butoxycarbonyl)glycine using DCC as a condensing reagent gave amide 12. Reduction of 12 

with BH3-THF complex gave tertiary amine 13. Deprotection of t-BOC group of 13 with 
CF3COOH gave primary amine 14. Isothiocyanate formation from 14 using CS2, Et3N and 

2-chloro-l-methylpyridium iodide yielded 15. Treatment of isothiocyanate 15 with amine 4 
using Et3N as a catalyst gave thiourea 16, which was also obtainable from the condensation 

of isothiocyanate 5 and amine 14. Desilylation of tetra-O-silylated compound 16 in MeOH 

containing 10% HC1 yielded 17. Treatment of 16 with 2-chloro-3-ethylbenzoxazolium 
tetrafluoroborate and Et3N gave aminooxazoline 18. Deprotection of 2,3,4,6-tetra-O-benzyl 

groups of 18 with H2 using Pd(OH)2 on carbon as a catalyst gave 19. 8 Compound 20 was also 

synthesized by the same successive treatment of isothiocyanate 5 and N-(3-aminopropyl)-l- 
deoxy-2,3,4,6-tetra-O-nojirimycin also obtained from 6 and N-(tert-butoxycarbonyl)-~- 
alanine. 

The IC50 values for the biological activity of the mixture of (10 and 11), 19 and 20 toward 
rat intestinal maltase were 0.68, 4.2, and 1.5 ttg/ml, respectively. 
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