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DIASTEREOSELECTIVE SYNTHESIS OF
N-ACETYL-D, L-ACOSAMINE AND N-BENZOYL-D, L-RISTOSAMINE
Masahiro Hirama*, Takeo Shigemoto, Yutaka Yamazaki and Shé 1t6*
Department of Chemistry, Tohoku University
Sendai 980, Japan

Abstract: N-Acyl derivatives of D,L-acosamine and D, L-ristosamine were synthesized with high stereo-
selectivity utilizing intramolecular Michael addition of Y- and &-carbamoyloxy-a, B-unsaturated esters.

Recently we have found prominent 1,2- and 1,3-asymmetric induction in the intramolecular Michael
additions of Y- and &-carbamoyloxy-a, B-unsaturated esfers]). Since the attack of nitrogen nucleophile
to the diastereotopic face of B-carbon s controlled by both the position and the configuration of carba-
moyloxy group in these reactions, they provide excellent ways to achieve diastereoselective amination of
acyclic systems by choosing the site of carbamoyloxy group, as are exemplified in eq. 1 by the sinthesis
of epimeric 3-amino-4, 5~erythro-dihydroxy acid derivcfives]). In this communication, we demonstrate

2)

the synthetic ufility of this method by the stereoselective synthesis of N-acetyl-D,L-acosamine ()" and

N-benzoyl-D, L -ristosamine (’2")3), N-acyl derivatives of two important 3-amino-2, 3, 6-trideoxyhexoses.
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A: R7=CONH2, RS: protecting group O

B: RY=prorecf|ng group, R8=CONH2

Both sugars can be synthesized from the common starting material, ethyl sorbate. The synthesis of

b)

ethyl sorbate with MCPBA (84% yield) was hydrolyzed to the erythro-diol 14) exclusively. Treatment

N-acetyl-D, L-acosamine 1, is outlined in Scheme 1. The epoxide ’1\3,2 obtained by the epoxidation of

of 4 with CISOZNCO followed by partial hydrolysis of the resulting chlorosulfonyl carbamate yielded the
1)

crystalline bis-carbomate 5. Base-catolyzed intramolecular Michael oddition ’ of 5 afforded the trans-
- 4 . — g .
oxazolidinone 6 ) with D, L~arabino configuration nearly exclusively (>20: ])5). The conversion of 6
~ | —— —— ~
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{a) i) 0.14 M aqg. HC|O4, r.t., overnight (92%); ii) CISOzNCO (3 mol. eq.), CH2C|2, -20°C,
25 min; H,0, 70°C, 45min (73%). ®) t-BuOK (1.1 eq.), THF, 0°C, 30 min (79%).

() IN aq. NaOH (4.5 mol. eq.), EtOH, 60°C, overnight; evaporation; Ac20, r.t., overnight—»
60°C, 3h (79% overall). (d) i) 1M DIBAL/hexane (2.0 mol. eq.), THF, -78°C, 30 min — -50°C,

30 min; ii) TN ag. NaOH, MeOH, r.t., 1 h (44% overall).
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(a) i) t-BuOH (11.5 eq.), F OEf (1.2 eq.), EtZO, r.t., 1 day (58%); ii) C|SOZNCO (1.5 eq.),
CH2C|2, -78% C, 30 min; H20, 70°C, overnight (86%); iii) C|SiEf3 (1.1 eq.), imidazole, DMF,

, (92%). (b) +-BuOK (1.0 eq.), THF, 0°c (74%). (c) 1N ag. NaOH (10 mol. eq.), EtOH,
60°C, overnight; CO,; PhCOCI (4.3 mol. eq.), NaHCO, (5.5 mol. eq.), oq. acetone (1:1),

r.t., overnight (77%). (d) 1M DIBAL/hexane (3.0 mol. eq.), THF, -78°C, 1 h.
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to the D,L-acosamine derivative ] was accomplished virtually in three steps: Alkaline hydrolysis of
both the carbamate and ester groups, evaporation of the volatiles and acetylation of the residue gave a
1:1 mixture of the ¥-lactone 14) and the 8-lactone §/4) Though the mixture can be separated by SiOZ—
chromatography, it was reduced without separation by 2 molar eq. of DIBAL, and subsequent hydrolysis
of O-acetyl group afforded N-acetyl-D,L-acosamine ,]’6) [m.p. 174-178%C, |if2b): m.p. 170-174°C1
after purification by known procedurezb). The ]H NMR (200 MHz) and IR spectral data of ], were in
good agreement with those reporfed by Dyong, and the ratio of a- and B-anomers in D O was 1:1.6
after 1 day as determined by TH NMR spectra.

In order to achieve ribo configuration by the intramolecular Michael addition leading to the
synthesis of the D,L-ristosamine derivative 2, the homoallylic carbamate of the type B (eq. 1), hence
regioselective protection of the Y-hydroxyl group in the diol 4 is necessary. Thus, as shown in Scheme
2,7) to ethyl (d)-erythro-
4-t-butoxy -5-hydroxy -trans-hex-2-enoate (9) in 58% ylelds) Treatment of 2 with CISO,NCO followed

2
by partial hydrolysis with water afforded the mono-carbamate 10 ), thus achieving the carbamation of §-

2, the threo-epoxide 3 was regioselectively cleaved by the known procedure

hydroxyl group and deprotection of Y-t-butoxyl in one pot. Triethylsilylation of Y-hydroxyl of 10 gave
the crystalline ll4) Cyclization of 11 proceeded smoothly with base to 134) exclusively (>50:1) )
Alkaline hydrolysis of 13 and subsequent benzoylation of the reaction mixture under Schotten-Baumann
4)

condition resulted in the formation of the D, L-ribo-Y-lactone 4

DIBAL gave N-benzoyl-D,L-ristosamine ’2‘,4) in 43% vyield. The TH NMR spectral data of 14 and 2 are
3b)

The final reduction of 14 with

identical with those reported for optically active compounds
The steric and stereoelectronic factors controlling the diastereofacial selectivity in the present
functionalization of acyclic olefins and its application to the synthesis of D, L-daunosamine derivative are
discussed in the following paper.
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