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Summary: 2-Amino-2-deoxysugars, D-mannosamine and D-altrosamine 
derivatives were synthesized together with D-idosamine and D-talosamine 
ones from a 2-deoxy-2-trichloroacetamido-hex-3-enopyranoside. This key 
intermediate was prepared by regio-,and stereoselective [3,3]-sigmatropic 
rearrangement of 4-0-trichloroacetimidyl-hex-2-enopyranoside. 

2-Amino-2-deoxy-D-mannopyranose (D-mannosaminel and its derivatives play 
important role as substrate for a type-specific immunogeneity in various 
bacteria associated with invasive diseases" *). 
A wide range of methods are available for the synthesis of. 2-aminosugars3'. 

However, few syntheses') of 2-aminosugars employing [3,3]-sigmatropic rearrange- 
ment of 2-enopyranoside have appeared. 
Now we wish to report" the regio- and stereoselective synthesis of a-amino- 

2-deoxy sugars such as o-mannosamine and D-altrosamine derivatives by the 1.3- 
rearrangement of allylic functionality of hex-2-enopyranoside. A key step in 
the present synthesis is the [3,3]-sigmatropic rearrangment of a trichloro- 
acetimidyloxy residue') on the allylic position of 2-enopyranoside. 
The construction, of the key compound for the 1.3-rearrangement, 4-O-trichloro- 

acetimidyl-2-enopyranoside z, started with 2-enopyranoside 2 obtained by 
Ferrier rearrangement') of 3.4.6-tri-Gacetyl-D-glucal(l_)" with ethanol (80%) 
(Scheme I). After Odeacetylation of 2 with sodium methoxide in methanol 
(8690, selective tert-butyldimethylsilylation (TBS) of Q-6 was carried out to 
give 4 in 95% yield. 4-Benzoate 2 prepared by inversion of the 4-hydroxyl group 
of 4 via Mitsunobu reaction" 
a 4Iepimer@) of 2 (quant). 

(85%) was treated with sodium methoxide to give 
The 2-enoside 2 was treated with trichloroaceto- 

nitrile (TCA) with a catalytic amount of sodium hydride in dichloromethane to 
give a trichloroacetimidate 1. A signal due to the imino proton of 1 was 
observed at 8.30 ppm as a singlet in NMR. The imidate 1 was heated in refluxing 
toluene overnight to give a rearranged 3-enoside 8 bearing a trichloroacetamido 
group at the allylic position (89%). NMR showed a signal due to the amido proton 
at 6.65 ppm (d). Oxidation with m-chloroperbenzoic acid (mCPBA) of the 3- 
enoside g at ambient temperature furnished an epoxide 2 as a single product in 
good yield (91%). Treatment of epoxide 2 with acetic anhydride in acetic acid 
with a catalytic amount of BF3*OEtz for 24 hr at room temperature gave ethyl 3, 
4,6-tri-0-acetyl-2-deoxy-2-trichloroacetamoside 10 and ethyl - 
3,4,6-tri-~acetyl-2-deoxy-2-trichloroacetamido-a-D-idopyranoside 11 (88%,10:11= -- 
8.5:1)"". When the reaction was carried out for 5 min under the same acidic 

7145 



7146 
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84%(X8: 1) 

a) EtOH(2.0 e 
b) NaOMe(cat. 1 

uiv.), BFa OElJcat.), benzene, r.t., 80%; 
, MeOH, r.t., 86%: 

c) TBSCI(I. I equlv.), imidazole( 1. lequiv.), DMF-Cff,CI,, r.t., 95% 
d) PhCOOH(4.0 equiv.), Ph,P(4.0 equiv.), EtOOCN=NCOOEt(4.0 equiv.), THF, r.t., 85%; 
e) NaOMe(cat.), MeOH, r.t., quant.; 
0 NCCCI,(l.S equiv.), Naff(cat.), CH2C12, r.t., 90%; 
g) xylene, reflux, 89%: 
h) m-CPBA(4.0 equiv.), CHCl 
i) AqO, AcOH, BF3.0Et2(cat. 3 

, r.t., 9 1%; 
, r.t., 88%; 

j) 1) OsO,(l. I equiv.); pyridine, r.t., 
4) AqO, pyridine, r.t., 84%; 

2) NaHSO,, pyddine, 3) TBAF, THF, r.t., 
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conditions as above, a small amount of ethyl 4,5-di-0-acetyl-2-deoxy-Z-tri- 
chloroacetamido-a-D-mannopyranoside 14 was obtained together with the starting - 
epoxide g and a trace of mannopyranoside lo. It therefore seemed likely that the 
configuration of epoxide S would be D-talo type. However, since we failed to 
confirm the above tentative structure by NMR data, the configuration of the 
definite epoxide will be determined by other means. The predominant conformation 
of 11 would adopt half chair form by Lhe coupling constants (X. 2=JZ. :,=l. 5. - 
Jn. 4 =J, . 6=2.0 Hz). On the other hand, an oxidation of 8 by osmium tetroxide in 
pyridine followed by hydrolysis of the resulting osmium ester by sodium bi- 
sulfite and peracetylativn afforded ethyl 3,4,6-tri-0-acetyl-2-deoxy-2-tri- 
chloroacetamido-u-D-altropyranoside 12 and ethyl 3,4,3-Lri-U-acetyl-2-deoxy-2- 
Lrichloroacetamido-a-D-talopyranosidel3 (84%,12:13=3.8:1)"'. A skew - 
conformation of compound 12 was suggested based on the coupling constants of - 
the pyranose ring protons in pyridine-d6. Treatment of 10 with lN-HCl at 95-C - 
for 3. 5 hr furnished the corresponding D1lllallnOsalllirle Ilydrochloride in good yield 
after azeotropic removal of volatile material from the reaction mixture under 
reduced pressure (81% after purification)"'. 

In the [3,3]-sigmatropic rearrangement, the imino group of compound z may 
attacks 2-position from the upper sjde of Lhe p.yranose ring by way of cyclic 
transition state. It is worthy of note that the thermal rearrangemenL of 4- 
epimer(l5) of 1 did not take place. - This may come from the steric hindrance of 
p: -oriented the a111ur11er ic et.lloxy gl'uuy; namely the configuration vf the anomeric 
position may be crucial for the feasibiliLy of rearrangement. The nucleophilic 
reactions of epoxide 9 with several nucleophiles such as azide, nitrile, and 
carbanion were also studied and reported in a subsequent paper. 

The application of [3,3]-sigmatropic rearrangement to the synthesis of 
2-amino-2-deoxy sugars has been achieved and further extention to synthesis of 
other amino sugars are in progress. 
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