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Abstract: 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 ugl/ml, respectively, toward rat intestinal maltase, © 1998 Elsevier Scicnce 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-giucosidase 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.l 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
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Trehazolin aminocyclitol moiety (trehazolamine) 1, obtained by hydrolysis of natural
trehazolin3 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 25 and tetra-O-silylated 3 with tert-butyldimethylsilyl chloride and 4-

dimethylaminopyridine in N,N-dimethylformamide. Compound 2 was also silylated at 20-
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25 °C for four days to give 8, accompanied by the recovery of 2. Hydrogenolysis of 3 using

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)00049-5



[~ PR "PRsv |

Seneine i

- e aY
OH

Al

Hzﬂh( Y‘Q-"’ a s.—mg.( S 750!'! + BnOOC! -_K A0R

o'  “ou rd’ or rd' R
Trehazolamine (1) 2 L]
! b A
OR OR
£ oH € o
c H2N OR d S=C=N‘©’OR
3 e —_—
re’  om ro!  or
4 =4
OR
BnO BnO
OBn n OH
e\ e\ g S
\N'H e ‘N/u\N f
5 + N/ — \. I H..< J ) —_—
Bno ¥ BnO V & “om
RO
e 7
NH - OH
BnO ;7 BnO ol
BﬁO\ F‘QB;' L 5_}0" P Bng\f\ [~O0Bn ~OH
Ny \
’ H bhas g = I 0 OH
Bno V¥ d 7oH - BnO ¥ ¥ :
HO OH
8 9
HO OH HO._ oH
AN o TN ( OH HO\ o\

10 11
% 1ts and conditione: R = t'B“Me!‘Si; a) (‘](‘QOR“ l’)V‘l‘ldlnP, H,O-THF (2: 1) 0-5 OC

30 min, concentrated; then ¢- BuMe28101 DMAP, DMF, 20-25 °C, 16 h, 2, 34%, 3, 11%, b)

t-BuMe,SiCl, DMAP, DMF, 20-25 °C, 4 days, ca. 62% (recovery 2 38%) c) Hz, Pd/C, THF,

24 °C, 8 h, 92% d) CS,, Et3N, 2-chloro-1 -methylpyndmlu.m iodide, CHoCly, 24 °C, 2.5 h,

87%; e) EtgN, THF, 60-65 °C, 3 h, 68% (recovery of 5, 22% and 8, 19%); f) n-Bu,NF, THF,
24 0(“ 3h, 9301 g\ 9. nhinm-‘l-ofhv]hpnqnvﬁﬂhnm tpfraﬂnnrnbnratp anN MeCN 0 °C
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10 m1n 95%:; h) H,, Pd(OH)g/C MeOH 60 °C, 40 min, a 4:1 ethbnum mixture of 10 and
11, 32%.

palladium on carbon as a catalyst gave 4. Treatment of 4 with carbon disulfide, EtgN and 2-
chloro-1-methylpyridinium iodide in CH2Cl2 gave isothiocyanate 5 as a solid (mp 47-49 °C)
after purification with silica gel chromatography. Reaction of compound 5 and tetra-O-
benzyl-1-deoxynojirimycin (8), prepared by the reported method, 6 in a small volume of
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24 °C, 16 h b) BH THF complex, 24 °C, 16 h, two steps 62%; c) CF3COOH, CHCl,, 24
°C, 30 min; d) 082 EtyN, 2-chlore-1-me hylpyridinium iodide, CHoCly, 24 .5

steps 41%; e) catalytlc Et3N THF, 20-25 °C, 2 days, 87%; ) 10% HCi1-MeOH, MeOH, 24
°C, 16 h, quantitative; g) 2-chioro-3- eL}'y}bé‘i"“""”Ol um tetrafluoroborate, 0-5 °C, 1 h,
then EtaN MeCN, 0 °C, 30 min, 67%; h) Hy, PA(OH),/C, MeOH, 65 °C, 8 h, 72%

tetrahydrofuran using triethylamine as a catalyst gave thiourea 7. Treatment of 7 with
tetrabutylammonium fluoride gave pentaol 8. Treatment of 8 with 2-chloro-3-
ethylbenzoxazolium tetrafluoroborate and triethylamine in acetonitrile gave 1-
deoxynojirimycin-trehalamine fused oxazoline compound 9. Hydrogenolysis of tetra-O-
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benzyl 8 using Pd(OH)2 on carbon as a catalyst gave a 4:1 equilibrium mixture of 10 and 11
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The synthesxs of 19 was conducted as follows. Condensation of 8 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 ¢-BOC group of 13 with
CF3COOH gave primary amine 14. Isothiocyanate formation from 14 using CSg, EtgN and
2-chloro-1-methylpyridium iodide yielded 15. Treatment of isothiocyanate 15 with amine 4
using EtgN as a catalyst gave thiourea 16, which was also obtainable from the condensation
anate 5 and amine 14, Desilvlation of tetra-O-silvlated compound 18 in MeQH
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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)-1-
deoxy-2,3,4,6-tetra-O-nojirimycin also obtained from 6 and N-(tert-butoxycarbonyl)-p-
alanine.

The IC5( 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 ug/ml, respectively.
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7. 400 ] * N I 1V (U2U) 0 4.44 (1N, Q,Jd~11.4 1Z, UpIT), &.04&4 (111, 1IM), o.1U (110, QqQ,
J=4.7, 11.4 Hz, CgH), 3.22 (1H, m), 3.32 (1H, t, J=9.5 Hz, C3H), 3.45 (1H, dd, J=4.7, 9.5 Hz,
C2H), 3.62 (1H, m, CgH), 3.77 (1H, C4'CH), 3.80 (1H, m, CgH), 3.87 (1H, C4'CH), 3.96 (1H,

m, C5'H), 4.25 (2H, m, C3a'H and Cg'H), 5.00 (1H, m, Cga'H).
8. 400 MHz 1H NMR of 19: (D20) & 2.13-2.22 (2H, m, CH2NH), 2.58 (1H, quintet, J=6.4-6.8 Hz,
N-CH), 2.75 (1H, quintet, J=6.8-7.3 Hz, N-CH), 2.88 (1H, dd, J=4.9, 11.7 Hz, C1H), ), 3.08
1H, t, J=9.3 Hz), 3.10-3.20 (2H, m), 3.18 (1H t, J=9.3-9.8 Hz), 3.36 (1H, dt, J=4.9, 9.3 Hz),
,J=2.4 Hz), 3.73-3.77 (2H, m), 3.99 (1H,



