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Abstract: A facile synthesis of 6-acetamrdo-6-deoxycastanospermlne (4) 1s descrrbed The 
target compound inhlblts mammallan B_N-acetylglucosamlnldases at or below-l uM 

Inhibitions of (3-N-acetylglucosamlnidases, enzymes - which catalyze the hydrolysis of &N- 

acetylglucosamine residues of liprd- or protein-linked olrgosaccharides, are potentrally 

useful targets for cancer chemotherapy r &N-acetylglucosamlnidases may be associated with 

the rnvasiveness of certain tumors High activity levels of these enzymes have been found in 

serum and urine of patients with various malignancies 2 

The recently synthesized azapyranose, 2-acetam~do-1,5-imino-l,2,5-trldeoxy-Dglucitol (L), 

is a potent and select 1ve inhlbltor of &N-acetylglucosamrnldases 3 DeoxynoJlrlmycin (2), 

related to 1 and D-glucopyranose, inhibits a wide variety of a-glucosidases 4 The rndolizi- - _ 
dine alkalord, castanospermrne (2), which may be regarded as a conformatlonally restrained 

analog of 2, is a significantly more potent inhibitor of a-glucosidases than 2 4 This report - 
describes the synthesis and enzyme inhrbitory activities of 4, the N-acetylglucosamine analog _ 
of castanospermine 

The readily available castanospermine derlvatrve 55 was treated with benzylchlorofor- - 
mate/Et,N in THF to provide 6-~-carbobenzyloxy-l,8-0lsopropropyl~denecastanosperm~ne (6) In 90% 

yield (Scheme I). Subsequent acylation of 6 with p-bromobenzoyl chloride gave the crystalline 

ester 7 in 84% yield Removal of _ the ketal protectrng group (HCl/MeOH) from 1. followed by 

pcracetylatlon (Ac,O/pyridlne) provided compound 8 in 77% overall yield Selective deprotec- 

tion of the 6-hydroxyl function was accomplished by transfer hydrogenolysrs (10% Pd/C, 

cyclohexene) and the resultant alcohol 2 was mesylated (mesyl chlorrde/Et,N) and converted 

into azrde 10 upon successive invertive displacements with sodium iodide and sodium azrde - 
Methanolysls of 10 (NaOMe, MeOH) followed by catalytrc hydrogenation (10% Pd/C, H,) and E- 

acetylation (Ac,O, acetone, water) afforded the target compound, 4, rn 83% yield The well- 

resolved 300 MHz lH nmr spectrum of 4 showed signals centered at 6 3.86, 3 38 and 3 65 ppm for 

H,, 8, and H,, respectively (J6,,=10.2 Hz; J,,,=9 0 Hz), indicative of the trans-draxral 

disposition of these vicinal protons 

Compound 4 was tested against a panel of glycosldases and was found to be a very potent 

inhlbrtor of H-N-acetylglucosamlnidases from human placenta (IC,,=O 5 uM), bovine kidney 
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Scheme I 
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Condltlons (a) Cbz-Cl, Et,N, THF (90%); (b) pBr-BzCl, Et,N (84X), (c) HCl, HeOH, AcrO, 
pyrldlne (77%), (d) Pd/C, NeOH, cyclohexene (91X), (e) mesyl chloride, Et,N, NaI, CH,COC,H,; 
NaN,, DMF (65%); (f) NaOMe, HeOH; Pd/C, H,, Ac,O, acetone, H,O (83%) 

(IC,,=l 5 MM), Jack bean (IC,,=l 6 NM), porcrne placenta (IC,,=O 4 uM) and bovine epldldymls 

(IC,,=O 7 uM) 6 The potentaal utalrty of 4 In tumor growth lnhlbrtlon 1s currently under 

lnvestlgatlon 
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7 Compound 6: 011, 1~ NMR (CDC13) d 1 4 (Zs, 2 x 3H), 1 9 (m, lH), 2 2 (m, lB), 2 8-2 9 (m, 

2H), 3.0 (m, 2H), 3 4 (dd, lH), 3 7 (m, 2H), 4 5 (m, lH), 4.8 (m, lH), 5.2 (s, ZH), 7.3- 
7 4 (m, 5H); MS (CI-CH4) 364 (MH+), 346 (MH+-H20). 
compound 7: mp 139-141*C, lH NMR (CDC13) 6 1 25 (s, 3H), 1 35 (s, 3H), 1.8-Z 3 (m, 2H), 
2 8-3 4 (m, 5H), 3 9 (t, lH), 4 6 (m, lH), 5 05 (s, 2H), 5 1 (m, lH), 5 3 (t, lH), 7 l-7 4 
(m, 5H), 7 55 (d, ZH), 7.9 (d, ZH), MS (CI-CH4) 546 (MH+), 488 (MH+-CH3CDCH3) 
Compound 8: 011, lH NMR (CDC13) 6 1 85 (s, 3H), 1 90 (m, lH), 2 05 (.a, 3H), 2 2-2 5 (m, 
4H), 3 25 (dd, lH), 3 5 (dd, lH), 5 05 (s, 2H), 5 1 (m, lH), 5 25-5 50 (m, 3H), 7 l-7 3 
(m, 5H), 7.5-7 6 (d, 2H), 7 8 (d, 2H); MS (CI-CH4) 590 (MH+), 530 (MH+-CH3C02H) 
Compound 9: 011, lH NMR (CDC13) 6 1 8 (s, 3H), 2 0 (s, 3H), 1 7-2 5 (m, 5H), 3 O-3 4 (m, 
2H), 3 9 (m, lH), 4.8-5.4 (m, 3H), 7 3-7 6 (m, 3H), 7 9-8 1 (m, ZH); MS (CI-CH4) 378 
(MH+), 360 
Compound 10: (MH+-H201 011; H NMR (CDC13) d 1 8 (s, 3H), 2 0 (s, 3H), 1 9-2 4 (m, 5H), 3 O-3 9 (m, 
3H), 5 l-5.7 (m, 3H), 7 2-7 6 (m, 3H), 7 8-8 1 (m, 2H), MS (CI-CH4) 403 (MH+), 360 
(MH+-HN3). 
Compound 4: mp 199-203"C, 1~ NMR (D20) 6 1 6-l 8 (m, lH), 1 9-2 1 (m, 5H), 2 15-2 4 (m, 
2H), 3 O-3 15 (m, 2H), 3.38 (dd, J6,7=10 2 Hz, J7,8=9 0 Hz, lH, H7), 3.65 (dd, 
J7 8=9 0 Hz, J8 8a=9 8 Hz, lH, H8), 3.86 (dt, J5 6~56 7~10 2 Hz, J5' 6=4 8 Hz, lH, H6), 
4 tl (ddd, J=7 i, 4 4, 1 8 Hz, lH, Hl), MS (CI-CH4) '231 (MH+), 211 (MH+-H20) Anal 
Calcd for ClOHl8N204*H20 C, 48 38, H, 8 12; N, 11.28. Found* C, 48 53; H, 7 96; N, 
10.91. 
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