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Abstract: 6-Epi-trehazolin was synthesized in a stereocontrolled manner, and this synthesis 

provided proof for the non-existence of oxazine structural isomer of 6-epi-trehazolin. 

Recently, it has been recognized that trehalase is an enzyme of paramount ecological 

importance in control of insects and certain fungi. Trehazolin, a potent inhibitor of 

trehalase produced by Micmmonospora sp. SANK 62390, was isolated from the culture broth 

by a Sankyo group.1 Based on spectral data analyses, the pseudosaccharide structure 

consisting of an a-glucosyl group and a unique aglycon moiety was elucidated for 1. The 

absolute configuration of 1 has been confirmed by a synthetic study.2 

We were interested in the biological activity of trehalase, particular-y in the inhibitory 

activity of trehazolin and trehazolin analogues, namely, trehalostatin (5_epi-trehazolin), 

other epimers and 5,6-ringfused structural isomers on the trehalase enzyme itself. In this 

paper, we describe the synthesis of 6_epi-trehazolin (2) and its 5,6-ringfused structural 

isomer from D-ribonolactone. 

Trchazolin (1): C-6 = ...*1*1-’ ’ 
6-epi-Trchazolin (2): C-6 = - 

Treatment of D-(+)-ribonolactone 3 in the suspension of 2,2_dimethoxypropane using 

pyridinium p-toluenesulfonate (PPTS) as a catalyst , and then lM-HCI aqueous in 

tetrahydrofuran (THF) gave 2,3-0-isopropylidene-D-ribonolactone 4.3 Pfitzner-Moffatt 

oxidation4 of 4 gave an aldehyde 5. Treatment of 6 with tert-butyldimethylsilyl chloride and 

1.4~diazabicyclo[2.2.2]octane (DABCO) in N,N-dimethylformamide (DMI?) gave Z-silyl 

enolether 6 (mp 94-96°C). A tandem Aldol-Wittig type reaction of 6 with u- 

lithiomethylenetriphenylphosphorane (LiCH=PPh3)5 in THF gave the cyclopentenone 7 in 

one pot. This reaction should be synthetic utility as a one step synthesis of cyclic a$- 

unsaturated ketones from cyclic enolester type derivatives. 
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6 7 fL 
8; R’=SiMe2BuL, R2=H 

gc 
9; R’=SiMezBu’, R2=PMB 

hc 
10; R’=H, R2=PMB 

11; R’=Bn, R2=PMB 

12; R=PMB 
j G 13; R=H 14 15 

16 

Bn = benzyl; PMB = p-methoxybenzyl 

(a) 2,2-dimethoxypropane, PPTS, DMF, 5O”C, 1 h, then lM-HCI, THF, 1 h, 82%; (b) DCC, DMSO, 

cat H3PC4, 80%; cc) DABCO, ‘BuMezSiCl, DMF, 0-5”C, 1 h. 43%; (d) LiCH=PPha, THF, -7WC, 15 min. 

then 24°C. 17 h, 4696, (e) NaBb-CeCls’7HzO, EtOH, 24’C, 30 min, 89%; (f)p-methoxybenzyl chloride, 
NnH. DMF. !&IT, 3 h, 69%; (g) BqNF, TIIF, 24V!, 3 h, 93%; (h) BnBr, NnII, DMF. 24OC. 2 h, 100%; 

(i) MCPBA, CHC!13,24eC, 24 h, 65%; (i) DDQ, CH$I&-H&,99%; (k) NaN3, NH&I, DMF, lOO”C, 16 h, 
99%; (1) PPh3, THF, 20-2WC, 7 days, then addition of H20, 24”C, 16 h, 975; (m) 2% HCl-MeOH, SWC, 

3 h, then 2,3,4,6-tetra-O-benzyl-l-deoxy-a-D-glucopyranosyl isothiocyanate, EtsN, THF-Hz0 (5:l). 

24OC. 2 h, 7196, (n) 2-chloro-3-ethylbenzoxazolium tetrafluorob-orate, MeCN, NE, 0-5°C. 2 h, then 

addition of E&N, O”C, 30 min and 24”C, 30 min, 85%; (0) Pd(OH)& MeOH, 60°C, 30 min, 37%. 
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“C 
8; I&H “C 19; R&OO3n 

18; F.sCOOBn 20; R=H 21 

fc 22; R=H 24 25 
25; Ft=Bn 

26 27 

28 2 

Bn = benzyi 
(a) BnOOCCI, DMAP, CH$&, 6oC, 1 h and 24OC. 30 min, 84% (b) MCPBA, CHCIS, 24% 4 days, 

899b, (c) Hs, 10% PdlC, EkOAc, 24°C. 30 min, 100%; (d) NaNs, NH& DMF, l#O”c, 1% h. 92%; le) 
2,2_dimethoxypropane, T&H, DMF, 24OC, 16 h, 8096, (fl BnBr, NeH, DMF, 24OC, 1 h, 10096; @I PPhs, 
THF, 2BbC, 7 days, then addition of HZO, 24”C, 10 h; (h) 2% HCI-MeOH, FjO”C, 4 h; and 2,3#4,%-t&ra-O- 
benzyl-I-deoxy-a-D-gtucopyranosyt isothiocyanate, EtyN, THP&O (6:1), 24aC, 2 h. 32% from 28; 
(i) 2-chioro-3-ethyt~nzoxezolium ~tr~fluo~bo~~, MeCN, N2,0-50%, 71% cj) Ha. Pd(OH)$I?, 
MeOH. SLPC, 1 h, 42%. 
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Selective reduction of the ketone 7 using sodium borohydride and cerium trichloride6 

whilst leaving the double bond intact gave an alcohol 8, exclusively. Protection of the alcohol 

of 8 with p-methoxybenzyl chloride and sodium hydride in DMF gave 9. The silyl protective 

group of 7 with tetrabutylammonium fluoride was removed to give 10, which was re- 

protected with benzyl bromide and sodium hydride to yield 11. Epoxidation of 11 with m- 

chloroperoxybenzoic acid (MCPBA) afforded an epoxide 12. The methoxybenzyl group was 

removed by treatment with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ)7 to give 13. 

Treatment of 13 with sodium azide and ammonium chloride gave an azide 14. The azide 

group was reduced with triphenylphosphine8 in THF, and then water gave 16 (mp 86-87“C). 

Deprotection of isopropylidene group of 16 with 2% hydrochloric acid in methanol gave an 

amine hydrochloride and then key coupling step of this amine salt with 2,3,4.6-tetra-O- 

benzyl-a-D-glucopyranosyl isothiocyanateg afforded an a-D-glucopyranosyl thiourea 16 by 

treatment with triethyl amine in THF-H20. Compound 16 was further converted to 2, [alD25 

+123O (c 0.71, H20), via 17 according to the reported method.2 

Further, we attempted to synthesize 5,6-ringfused structural isomer 27. Treatment of 

8 with benzyl chloroformate and 4-dimethylaminopyridine (DMAP) gave 18. Epoxidation of 

18 with MCPBA afforded an epoxide 19 exclusively. With 10% Pd on carbon as a catalyst, 
hydrogenolysis of 19 gave an alcohol 20. Treatment of 20 with NaN3 and NH4Cl in DMF gave 

a desilylated azidotriol21. The vicinal diol of 21 was protected as an isopropylidene to give a 

crystalline 22 (mp 75.5-76.5°C).16 Protection of alcohol 22 with benzyl chloride and sodium 

hydride yielded 23. Treatment of 23 by the same procedure described above: (i) reduction of 

azide to amine (24); (ii) deprotection of diisopropylidene groups; then thiourea formation 

(25); and (iii) aminooxazine formation gave 26. 

To our surprise, when the benzyl groups of 26 were removed by hydrogenolysis, 26 

gave 2. It seems that the unstable 27 possibly underwent transformation to intermediate 28, 

and finally 28 was converted to the most stable 2. 
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