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HIGHLY STEREQOSELECTIVE SYN-HYDROXYLATION OF SPIROKETALS

Margaret A. Brimble*, Michael R. Nairn and Yingiu Wu#.
Department of Chemustry and Biochemistry, Massey University, Palmerston North, New Zealand.

Summary: The highly stereoselective syn-hydroxylation of unsaturated sprroketals (3,5) 1s reported.

Griseusin A (1)}, a pyranonaphthoquinone antibiotic, 1s structurally unique compared to simpler members of the
family due to the presence of the highly oxygenated 1,7-dioxaspiro[5.5]Jundecane ning system. We envisaged a
key step 1n our synthetic route? to griseusin A to involve functionalisation of an unsaturated spiroketal (2)
(Scheme). Towards this end, we examined the stereochemical outcome of the syn-hydroxylation of a series of
model unsaturated spiroketals (3,5) and herein report our results (Table).

Griseusin A (1) Scheme (2)

Using a catalytic amount of osmuum tetraoxide and N-methylmorpholine-N-oxide (NMO)3 in aqueous acetone at
room temperature for 16 h., the spiroketals (3)4 underwent smooth hydroxylation to the syn-diols (4)3. In all
cases, hydroxylation occurred from the B-face giving the diols (4) in which the hydrox yl group at C-5 was axial
and ann to the C-O bond of the neighouring tetrahydropyran ring.6 Despite the fact that this was the appostte
stereochemuistry to that required for the synthesis of griseusin A, no evidence for formation of other
diastereomeric diols was observed.” Whilst the addition of other electrophiles such as peracids and -butyl
hypochlorite to related 1,7-dioxaspiro[5 Slundec-4-enes? is much less stereoselective, the preferred site of attack
was the same as that observed in the present case for osmylanon.

Conversion of the spiroketal diols (4) into open chain derivatives may provide access to compounds of known
relative configuration 9 Thus, osmylation of the more funcnonalised cquatorial allylic acetates (5)4 was effected
providing the diols (6) in moderate yield. These latter examples yield highly oxygenated spiroketals with the
potential to provide acyche derivatives of predetermined relative stereochemmstry for use in complex narural

products synthesis

Diols (4) underwent selective monoacetylanion on the least hindered hydroxyl group at C-4 affording acetates (7)
in high yield. This latter reaction provides the opportunity for further manipulation of the diol functionality either

before or after the ring opening reaction.
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Table
Alkene Diol Yield (%) M.p. (°C)
OH .
o He OR? {4a) 124-125°%
R! O 5 (4a) 78% (7a) 111-113°%
(ab) 80% R'-H, R%=Ac
9 Q (7a) 89% (4(b) oif )
(7b) 91% .
(7b}) * 125-130°%C
(3a) R'=H (da) R'=H, R?=H (= Mo, 2= Ag)
(3b) R'=Me (ab) R'=Me R’=H
OH
O—ZMe )
(ac) 73% (ac) 94-96°C
O Me (7e) 88% (7e) oil, (3 =Ac)
(35)
R
0 (6a) 59% (6a) 145-146°C
(6b) 61% (6b) , oll
(5a) R=H (6a) R=H
(5b) R=Me {8b) R=Me
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