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THE SYNTHESIS OF C-13 LABELED VITAMIN E,

16'-13¢lall-rac-o-TOCOPHEROL'

Shiro Urano*, Ikuko Otani, and Mitsuyoshi Matsuo

Tokyo Metropolitan Institute of Gerontology, 35-2 Sakae-cho,

Itabashi-ku, Tokyo-173, Japan

Abstract- Vitamin E with a 13C—labeled isoprencid side chain, [&'-
13C]g;;-ggg-a—tocopherol LLL was synthesized using 6-
methoxymethoxy-2,5,7,8-tetramethyl-2-[({E)~-4-methyl-5-(thiazolin-2-
yl)thio-3-penten-1-y1l]chroman LE) as a key intermediate and ethyl
[1-13C]bromoacetate as a 13C source. The overall vield Of,l,

based on ethyl [1—13C]bromoacetate was 19.2%,

Vitamin B, especially p-tocopherol, seems to act as an antioxidant in the
matrix of bicmembranes in which it is mostly located.2 In addition, vitamin E
has been proposed to act as its structural component, which stabilizes
biomembranes containing polyunsaturated lipids, This membrane-stabilizing
effect is presumed to arise from a physicochemicalinteraction between the
isoprenoid side chain of a-tocopherol and the polyunsaturated fatty acid,
particularly arachidonic acid, moieties of the phospholipids in biomembranes. >
However, no evidence has been obtained to show that this physicochemical
interaction exists in biomembranes. COne of possible techniques for the
verification of the above hypothesis would be the measurement of 13c_relaxation
time (Tq}) on vitamin E in biomembranes. For these T, measurement, o-tocopherol
having a 13¢-1abeled isoprencid side chain is very useful. We have recently
reported the synthesis of w-tocophercol having a 13¢_1abeled methyl group in its
isoprencid side chain.4 Using this 13C-labeled a-tocopherol, we are studying
the motional property of methvl groups of the isoprenocid side chain in
biomembrane lipid core containing polyunsaturated lipids. Further, we ecxpect
to determine the segmental motion of the isoprenoid side chain in biomembrane
lipid core on the basis of the Ty values of the 13z 1abeled methylene carbon

atoms in the isoprencid side chain of a-tocopherol in polyunsaturated lipids core.



We now wish to report the preparation of [6'—13C]gl;~£gg—u—tocopherol, which is
necessary for the Ty measurement of a 13c_1abeled methylene in its isoprencid side
chain,

Ethyl [1~13C]bromoacetate was treated with an eqguivalent of triethyl phosphite at
120°C for 2 h to give triethyl [1-13Clphosphonoacetate (2) in 98.5% yield. TIn the
presence of sodium hydride,’%’reacted with 2-methyl-2-hepten-6-one in dry
tetrahydrofuran at 0°C for 2 h to give ethyl [1—13C]3,7-dimethyl—2,6—octadienoate
gﬁ in 60.6% yield.5 With LiAlH4,43,was reduced in dry ether at 0°C to give [T1-

'3c)geraniol (4) in 73.7% yield.®
~
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5. Mass 197 (M*); IR (neat) 1720 cm™'; TH-NMR (CDCl3)§, 1.26 {t, 3H, J=8.0 Hz,
-CH4), 1.61, 1.69 (each s, 3H, =C-CHj), 4.14 (g, 2H, J=8.0 Hz, 0-CH,), 5.08
{bt, 1H, C=C-H), 5.66 (bs, 1H, C=C-H); '3C~-NMR (CDCl,) §, 166.9 (s, '3C-
enriched), 116.1 (dd, J,_,=76.1 Hz).

6. Mass 155 (M*); IR (neat) 3340 cm™'; TH-NMR (CDC1ly) &, 1.60 (s,3H,-CH3), 1.66
(s, 6H, -CH3 x 2), 2,10 (bt, 4H, -CH, x 2), 3.66 (@d, 2H, Jo_y=142.0 Hz,
T3cw,-0H), 5.13 (bt, 1H, C=C-H), 5.44 (bt, 1H, C=C-H); '3C-NMR (CDCls) §,
124.1 (dd, J___=54.0 Hz), 59.3 (t, '3C-enriched).

7. Mass 586 (M+); IR (neat) 1570 cm_1; UV (methanol} 278 (£:25600), 288 (3400)
nm; 'H-NMR (CDCl3) &, 1.24 (s, 3H, -CHy), 1.60, 1.66, 1.69% (each, s, 3H,
-CHy), 2,10, 2.16, 2.20 (each s, 3H, -CHy), 3.34 (t, 2H, J=8.0 Hz, $-CH,),
3.62 (s, 3, 0-CH3), 4.21 (t, 2H, J=8.0 Hz, N-CHy); 'JC-NMR (CDCly) §,55.8
{dd, J,_,=33.5 Hz), 32.4 (t, '3C-enriched).

8 Mass 475 (M*}; IR (neat) 1740 cm™'; TH-NMR (CDCl3) &, 0.85 (d, 12H, J=8.0
Hz, -CH; x 4), 2.08, 2.14, 2.18 (each s, -CHj), 2.58 (t, 2H, J=7.5 EHz,
=C-CHy), 3.60 (s, 3H, -0-CH3), 4.86 (s, 2H, 0-CH,-0); ' 3C-NMR (CDC1,) §,

37.4 (at, J._,=36.4 Hz), 24,5 (t, '3C-enriched).
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