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Abstract: A stereospecific synthesis of (3R,7R)-3,7,1l-trimethyldodecanal (2) with highly
optical purity was achieved by utilizing the coupling reaction of the amino sulfone (9) with
(R)-3,7-dimethyloctyl magnesium bromide (7), and the asymmetric isomerization of the resulting
(E)-allylic amine (10).

a-Tocopherol (1) has been receiving much attention with regard to a potent antioxidant
and radical scavenger in chemical and biological systems. Therefore, there is an increasing
need for an efficient and stereocontrolled methodl_3 for the synthesis which feasible for a
large scale production.

In this communication we wish to report a convenient and simple route to a chiral acyclic
terpene chain (2) of a-tocophercl, by utilizing cationic rhodium(I) complex-catalyzed

asymmetric isomerization 4 of N,N-dialkyl allylic amine.
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Optically pure (R)-citronellal (3) was used as a starting material. Sodium borohydride

reduction of (3) and subsequent Pd-catalyzed hydrogenation of (4) gave (R)- 3,7-dimethyl-
octanol (5) in 96% yield. Treatment> of (5) with hydrogen bromide afforded (R)- 3,7-di-
methyloctyl bromide (6) in 82% yield.5

The optically active Grignard reagent (7), prepared from (6) and Mg in THF, was treated
with the (E)-aminosulfone (9)6 in the presence of copper(II) acetylacetonate7 in THF at room
temperature for 24 hrs to afford the (E)-allylic amine (10)8 in 48% yield.9 The asymmetric
isomerization of (10) with a catalytic amount of Rh[(-)—BINAP]2C104 in THF at 100°C for 15 hrs
gave the optically active (3R)-enamine (11) in 95% yield. Hydrolysis of (11) with aqueous
sulfuric acid (20%) in toluene at 0°C for 1 hr afforded (3R,7R)-3,7,11-trimethyldodecanal
(2).10 Its optical purity was established by HPLC analysis11 of the amide (12), which was
prepared12 from (2), to be 97.4% e.e.13
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(3): X=CHO (5): Y=OH (8): X=Cl
4): X=CH20H (6): Y=Br 9): x=NMe2
(7): Y=MgBr
/k/\x/\/K/\NMez ’ P NMe,
10 an (12): R= -CONH X"
0,
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