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Abstract: An &cient synthesis of the title cmpound, startingfim ghcose, is &se 

Thue is coIlsi&rahle interest in the synthesis of gl- 1 bothinvicwofitsactivityasa 
glycosidase ‘inhibitor2 and its structural relationship with the antibiotics nojirimycin and 
deoxynojirimy&, which have recently been shown to exhibit biological activity in a nun&r d src881. 

Co-ts on the syntheses of gluconolactam. npated thus far, arc relevant to our wotk. The 
first reporttd synthesis of gluconolactam by Inouye and cow& employs the namrally cccmring 
antibiotic n@im&n, obtained fmm Streptomyces such as SW. roseochromogenes and SW. kavedulae as 
the starting material. A second synthesis, also presented by the Inouye group, makes use of an 
enzymatic step and yields a mixtu~ of idonolactam (35%; major product) and glucoslolectam (17 4b; 
minor prcuiuct). which require0 a furtha eon step. A recently ncpated &a&al prepuotion of 
gluconolactam and its derivativesd was later shown to be unfounded’. The first fully chemM ~&thesis 
of gluconolactam was described by Fleet &. aL7; however, the synthetic strategy anplopd by these 

workers su&rs from several practical disadvanfagcs. The synthesis starts with 3-GAclSylbMenzoyl- 
5-O-(methylsulfonyl)l,2-O-isopropylidene-a-D-glucofuranose sod involves a sequence of nine steps 
with an overall yield of 15%. 

III connection with a programme on the development of antibody catalysts, in our laboratohys, 
wenquindafacileacctssa,nasonabiequantitiesofgluconolactam.Indriscrmmunication,wt~t 
an expedient synthesis of gluconolactam. which, starting from glucose, allows the preparation of the 
target pmduct, in simple steps, in a good overall yield. 

The synthesis stazts with the teaabenzylgluconolactone 2 (!Scheme). which is readily available in 
large amounts fitnn glucos&. Amination of 2 with ammonia resulted in the expect& hydmxy amide 3, 
in high $el@ (86%). Oxidation of 3 gave the corresponding keto amide 4 which, upon trtatMnt with 
formic acid and sodium cyanobomhydride, in a one-pot n&on, smoothly cyclized u, aaabenzyl- 
gh~conolactam 5 lo. The overall yield of 5 from 3 &as 58%. Debenzylation of 5 via hydroeautiar over 
palladium gave gluconolactam 1”. m.p. 197-1999c. [a]&3 (lit7 rap. 204-2059c. [a]&7.liG m.p. 
202-20493,~a]&O). Reduction of 5 with lithiu+a@iniumh~ yielded the teaabe@ detivative 
(6a12) of’deoxynojirimycin 6b13 as a thick oil” $635 unoptM&) [a]v29.5 (litt2 [a]p33.1 m.p. 
46.5-47’.5T). Compound 6a can, in turn, serve as a precursor fqr new. highly functional&d 
piperidiies. The facile access to lactam 5 opens up new oppommities for the synthesis of pipe&line 
antibiotics and related compounds. This work is being pursued in our Momtory. 
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a: NH3; b: DMSO, Ac20, c: NaCNBH3, HCO2R d: H2, Pd/C; c: LiAlH4 
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5: m.p. IOO-102r, [alD=105.5, vmax (CHCl3): 3385 (NH). 1670 (C=D). ‘H NMR (C,D,. 300 MHz): 6 3.11 

(dd,J 6.4, J 9.6, &i), 3.2-3.4 (m. C%i, C%), 3.49 (dd, J 8.3. C4H). 3.83 (dd, J 8.3, C3H), 4.00 (d, J 8.0. 

C2H), 4.12-5.38 (IoXd, PhC&). 6.75 (br s. NH). 7.00-7.50 (m. PhH’a). 

1: v,, (KBr): 3380 (IV?& 1645 (GO). ‘H NMR @20,400 MHz): 3.34-3.38 (m. 1H). 3.66-3.83 (m. 4H). 

3.79-4.01 (m. U-X). 13C NMR (D20. 50 MHz. AFl?: 175.65 (4. C-O), 75.61 (0.72.94 (0.69.83 (0.62.64 (8). 
59.25 (t). ‘Ike NMR spmxra m mconied using mdium3-(trimcthyisiiyl)-pfopbwe 2,2.3,3d4 ;LS refaeoce 
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6a: vmuL: 3340 (NH). 3ooO,2960,2920,2880.1950.1870.1820,1490,1450.690. lH NMR (w. 

2oOMHz):2.o6@rs.NH),2.49(dd.J1O.oO,J12.o0,C1Hs),274(ddd,J2.6.J6.1,J9.O.c5H),3.26(d4J 

4.5, J 12.2, CtH& 3.37 (dd. J8.8.19.6.&$. 3.45-3.60 (m, 3H’). 3.69 (dd, 12.6.19.0. &I), 4.4b5.00 

(m,PhC&). 7.20-7.35 (m, PhH’s). 
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