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STUDIES ON TOCOFHEROLS IIl, CONVENIENT SYNTHESIS OF TOCOPHEROLS
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Summary : A convenient synthesis of tocopherols from methylbenzo-

gquinone and isoprenyl aleohol in high yield is described.

2
In recent years, tocopherol ( vitamin E ) as the biological antioxidant and
free radical scavenger in lipid peroxidation have received considerable attention
in both chemical reactivity studies and investigations for clinical and nutritional

3

applications in human health., Many methods of synthesizing #-tocopherol” have
already been described, but tocopherols are given to colored material by the auto-
xidation during condensative reaction. The separation of tocopherol and colored
material are difficult by simple methods such as distillation. An attempt has not
vet been undertaken for the synthesis of d-tocopherol in reductive condition,
although the conversion of S5-methyl-2,3-dimethoxy-1,4-benzoquinone to hexahydro-
coenzyme Qh chromancl was reported by Weinstocka.

Here, we wish to report our short and efficient routes applicable to prepara-
tion of the tocopherols, We have been utilizing the methylbenzogquinone and isopre-
nyl alcohol as starting materials for a simple method to synthesize tocopherols
under reductive condition. We have now found that the condensation of methylbenzo-
quinone (2) and isoprenyl alcoholl®? {3 or 4 or 5) in the presence of copper-zinc and
formic acid was accomplished in good yield. The structures of (l) were established
by their speciral data, and purity was checked by H,P.L.C. and T.L.C. Compounds (2)
were easily prepared from p-hydrogquinone or relative amine compounds by Jones
oxidaticen.

Our results are summarized in Table 1.
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Table 1, Preparation of tocopherols and it's relative compounds
Benzogquinone (2) Isoprenyl alcohol Product (1)
(3) or {4} or (5)
R, R, A n R, R, A n %
2 CH3 CH3 3 Al 3 1 CH3 CH3 Al 3 83
2 cH CH3 4 Al 3 1 (:H3 CH3 AL 3 8
2 CH3 CH3 A2 3 1 CH3 CH3 A2 3 66
2 H CH3 4 Al 3 1 H CH3 Ay 3 72
2 CH3 CH3 3 A2 2 1 CH3 CH3 A2 2 71
2 CH3 CHB L A, 1 1 CH3 CH3 A, 1 78
2 H H 4 Ay 3 1 H H AL 320
2 CEL, CH3 5 Ay 3 1 CH3 CH3 Al 3 20

General Procedure for Tocopherol

A well-stirred suspension of trimethylbezoquinone {15 g. 0.1 mole) and 2% copper-
zinc powder (1.0 g) in formic acid (200 ml) under nitrogen atcmosphere is warmed.
The reaction mixture is kept at 85¢C throughout the addition and 2% copper-zinc
powder (14 g) is added in portions. The isophytol (58.6 g. 0.19 mole) is slowly
added at 90° €. After addition, the reaction mixture is refluxed for 2 h, cooled,
filtered, and extracted with methvlene chleride. The methylene chloride extract
is washed with water, dried over anhydrous sodium sulfate and concentrated to give
erude product. The crude product is filtered through silica gel (benzene) to yield

the desired w-tocopherol as pale yvellow oil; vield 35.7 & ( 83% ). The spectral

data of p-tocopherol are in good agreement with that reported5.
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