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Stereoselective synthesis of p-desosamine diacetate ester (iii, R = Ac) was achieved from the glycal (ii) generated by tungsten carbonyl-
catalyzed cycloisomerization of the corresponding amino-alkynol (i). A wide variety of N-substituents (R, R') are compatible with the
cycloisomerization, provided that at least one R or R’ is an acyl derivative.

Deoxy amino sugars occur widely in nature, exhibiting varied glycal generated by our simple and versatile tungsten-
biological activitiest In particular, amino sugars have been catalyzed alkynokendacycloisomerization reactioh.

identified as critical recognition and selectivity elements of  Previous work from our laboratory has applied the
many classes of carbohydrate antibiofiésstrong potential  tungsten-catalyzed isomerization protocol to the preparation
for pharmaceutical use, coupled with their intrinsic stereo- of 1,2-pyranose glycals from non-carbohydrate alkynol
complexity, makes these molecules worthy synthetic tafgets. substrates, with subsequent elaboration to 2,3,6-trideoxy-
Since its structural elucidation by chemical degradation and hexose oligosaccharidésterative application of the meth-
NMR studies} b-desosamine, the 3,4,6-trideoxy-3-dimethyl-  odology provided stereoselective preparation of 2,6-dideoxy
aminohexose component of several important macrolide disaccharide®whereas synthesis of vancosamine and sac-
antibiotics (erythromycin, narbomycin, picromycin, olean- charosamine glycals extended the methodology to 3-amino-
domycin)? has elicited considerable synthetic intefest. 2,3,6-trideoxyhexose structurtsin this paper a series of
Herein, we report preparation af-desosamine from the differentially acylated 3-amino-3,4,6-trideoxyhexose glycal
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Scheme 1. Preparation of Aminoalkyne Substratés9?
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Acylation of amines3a,b followed by removal of silyl ether
and silyl alkyne protective groups provided amido alkynol
cycloisomerization substrates-8, while application of a
Mitsunobu protocdf to protected®a,b provided the bis-BOC
carbamate-substituted substréed after sequential removal
of silyl ether and silyl alkyne protective groups.

The tungsten-catalyzed cyclizations were conducted with
both diastereomers of the alkynol substrate® and in all
cases required only relatively low 35 mol %) catalytic
loading, proceeding with nearly universahdo selectivity
and resulting in good to excellent yields of the glycal
cycloisomerization product (Table 1).

Stereoselective synthesis pfdesosamine could be ac-
complished beginning with application of the Carreira
protocol® for zinc-mediated addition of TMS-acetylene to
(R)-3-tert-butyldimethylsiloxybutanal X).* Although the
overall yield for our substrate was somewhat lower than the
yields reported by Carreira for simpler substrates, the
stereoselectivity was nearly 100%. None of the undesired
diastereomer was recovered during purification by column
chromatography. Methylation and LAH reduction of the Boc-
protected nitrogen of glycallPb) quickly established the
dimethylamine functionality required for desosamine. An
acidic protocol for dihydroxylation of problematic olefins
substituted with trialkylamines recently described by the
Sharpless laboratotyproved to be effective when applied
to dimethylamino glycal16) and generated the C2 hydroxyl
group anti to the tertiary amine group at C3 as well asothe
anomeric hydroxyl group at C1. Finallp;desosaminel(7)
was treated with acetic anhydride to facilitate characterization

Z z
\V \[‘/ Scheme 2. Stereoselective Synthesis mfDesosamine
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analogues has been prepared in conjunction with the target
amino sugar, expanding our repertoire and the scope ofHzCy_©O j HaC O OH k  HaC{_ O sOAc
tungsten-mediated deoxyhexose precursors to include C4 | — . - )
methylene structures. “OH “OAc
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Preparation of amido-alkynol cycloisomerization substrates
(4—9) began with addition of TMS-acetylene to the known 16 17 18
TBS-protected aldehydé,!! and incorporation of amine o-desosamine
functionality by addition of sodium azide to the mesylate  aConditions: (a) Zn(OT# EtN, (+)-N-methylephedrine, TMS
followed by LiAlH4 reduction (Scheme 1). Although this acetylene, toluene, 2, 18 h (60% yield). (b) CISECHs, EN,
reaction was not stereoselective, the alcohol diastereomer§H2C|é (02:{\'3’\1% 15-C-5, DMF(-)(O‘?: '—g(')'('): TH'Td 0},0 (e) BocO,
2a could be separated by careful silica gel chromatography E(EZ)NV'V(CH&’%S'):,TDBQ;CE'E/" 5500((90& 3)’/'% 0. '(‘;S ;fﬁsiﬂé?)
and permitted our exploration of each diastereomeric pattern.pg, 23°C. (i) LAH, THF, 0 °C (90% yield, two steps). (j) 10%

0OsQ, citric acid, MgNO/H,O, BUOH/H,0. (k) Ac,O, DMAP,
Et;N, CH,Cl, (46% yield, two steps).
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Table 1. 3-Nitrogen-Substituted Glycals from W(C@atalyzed Alkynol Cycloisomerization

HCOH |1 w(co)e DABCO, THF  HaC_O )
Pz eq. 1
V hv, 55 °C, 6 h \gj 2
R rR
4-9 10-15
HaC. OH HsC_ O HsC. OH HsC_ _O
P . )
entry & W(CO), R entry W(CO), 1
R” “R, R "R, Ry” "R, R R,
(series a) yield (series b) yield
R,=H o o R,=H % %
1 R lBocua 6 8% (0a)| 7 DTh 4w 5% 90% (10b)
R1 =H o o, R1 =H o o
2 R, = Ac (5a) 10% 75% (11a) 8 R, = Ac (5b) 10% 75% (11b)
R1 = H 0, o/.a H1 = H o, o,
8 R _Pvea 0% 40%(12a) 9 o en) 10%  60% (12b)
R,=H A o R,=H % %
4 R-CHO(a) ¢ 85%(18a)| 10 2700 7h) 5% 90% (13b)
R, = CH3 0, o, R, = CHs 0, o
5 R, = CHO (8a) 10% 80% (14a) 11 R, = CHO (8b) 10% 84% (14b)
R, =Boc o o R, =Boc o .
6 R, = Boc (9a) 15%  85% (15a)| 12 R, = Boc (9b) 15% 85% (15b)

a Also 8% exoisomer found.

as the diacetatel8, Scheme 2). ThéH NMR data for the Wipf and Graham for certain diastereomers of alkynol

diacetatel8 is identical with that reported for the natural substrates with propargylic oxygen substituéftshis

product-derivecb-desosamine diacetate. suggests possible stabilization of the vinylidene-W(£0O)
In conclusion, we have demonstrated the generality of our intermediate by propargylic nitrogen substituents.
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