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Summary: The asymmetric dihydroxylation of squalene was studied using the new ligand (DHQD);- ’HAL.
Moderate positional selectivity for the 2,3-olefin was observed with high % ee.

Recently, we discovered a new ligand, 1,4-bis-(9-O-dihydroquinidine) phthalazine 1, and an improved
procedure for the asymmetric dihydroxylation (AD) of olefins.! Most notably, this ligand gives very 1igh %
ee for trisubstituted olefins such as 2-methyl-2-heptene (98% ee). This result prompted us to investig ate the
AD of trisubstituted olefins of more practical interest.

(DHQD),-PHAL 1
Squalene is a triterpene containing three pairs of trisubtituted double bonds in envirenmenis with

slightly different degrees of steric encumberance. Dihydroxylation with catalytic OsO4 using K31Fe((‘Ng) as
cooxidant gave a 1:1:1 mixture of the 2,3+, 6,7-, and 10,11-diols, along with polyols and recovered squalene.
However, a preference was observed for the less hindered olefins when the reaction was run in the presznce of
5 mole % of (DHQD)2-PHAL.2Z At 0 °C after 24 hours,? a 32% yield (based on 52 % recoversd squa ene) of
the diols was obtained in a ratio* of 2.4:1.8:1.0, with the 2,3-(R)-diol formed in 96 % ee’. When the rzaction
was run at room temperature, a 36% vield (based on 26% recovered squalene) of the diols was obtained in
approximately the same ratio (2.2:1.8:1.0) but the ee of the 2,3-diol dropped to 92%. Compatisor: of the
optical rotation of the 2,3-diol ([} 12)4 = +4.6 (c 1.5, CHCl3), 0 °C reaction) with the literature value$ «howed
that (DHQD);-PHAL gave the (R) enantiomer.

Squalene has been selectively oxidized by N-bromosuccinimide to give the 2,3-bromchydrin
exclusively.? Although coiling of the polyolefin in the polar solvent has been suggested” to explain this result,
it seems more likely that solvent-clustering around the charged active species (c. g. bromonium ion) at the
transition state may, by simple steric effects, inhibit reaction at the internal olefinic sites due to their more
crowded, albeit subtly so, steric environments.® The results described here agree with this latter expliination,
since the more sterically demanding osmium-ligand complex gives a slight preference for the less encurmbered
olefins nearer the terminus. This is the first example of selectivity in the oxidation of squalene with a " 1eutral”
oxidizing species.

In conclusion, the asymmetric dihydroxylation of squalene with (DHQD)2-PHAL gave modest
regioselectivity for the more sterically accessible 2,3-olefin with high enantioselectivity.
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