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These Rules are as close as possible to the pethlisdrsion [sedArch. Biochem. Biophys1982,218,
347-348;Eur. J. Biochem.1982,123, 473-475Mol. Cell. Biochem.1982,49, 183-185;Pure Appl.
Chem.,1982,54, 1507-1510Biochemical Nomenclature and Related Documeirid,edition, Portland
Press, 1992, pages 239-241; Copyright IUPAC andMBBreproduced with the permission of IUPAC
and IUBMB]. If you need to cite these rules plegaete these references as their source.

Any comments should be sent to any member oCithamittee

Important Note: This version is formatted using the font symhml Greek letters. If you cannot see a

Delta (a triangle) in quotation marks neat''click herefor a version where Greek letters are created
using graphic images.

The structure of natural-tocopherol, the most potent natural source ohviteE activity, was
elucidated in 1938. At the same time the first bgsts of a biologically active product, consistofg
mixture of the natural diastereocisomer and its irep, was reported. Work in the following years
revealed the existence in nature of a whole fawfilstructurally related compounds with qualitativel
identical biological action.

Recommendations for the nomenclature of the vitamircluding the tocopherols, were published in
1966[1]; in that document the configuration of the natordabcopherol, R4'R,8R, is mentioned in a
footnote, followed by the sentence "The designatioother stereocisomers is under consideratioreé. Th
work of Isler and his co-workefg-5] provided a description of the configuration of@mpounds of

this class, but it proved difficult to devise atgys for their nomenclature, because some of the
important tocopherols are mixtures of diastereom@mNevertheless recommendations, based on drafts
prepared by W. Klyne and O. Hoffmann-Ostenhof aftiele consultations, were published in 1984

to replace section M-3 of the 1966 recommendatibhsand these use thiSsystem for designating
stereoisomerf]. The present recommendations take into accountgpmised about the previous ones
[6]; although they contain no new recommendations #x@jain more fully the relation of prese
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designations (especially on stereochemistry in@e12) to older ones. They incorporate agreem
reached in 1976 between representatives of theepesdor of JCBN and of the Commision 1/1 of the
International Union of Nutritional Sciences (IUN®#)ey are in agreement with the IUNS
Recommendations of 19760].

RECOMMENDATIONS

1.1. Vitamin E.

The term vitamin E should be used as the genescrigetor for all tocol and tocotrienol derivatives
exhibiting qualitatively the biological activity of-tocopherol. This term should be used in derived

terms such as vitamin E deficiency, vitamin E dttjwitamin E antagonist.

1.2. Tocaol.

The term tocol is the trivial designation for 2-imgt2-(4,8,12-trimethyltridecyl)chroman-6-ol (I,lR:
R?= R = H)

1.3. Tocopherol(s).

The term tocopherol(s) should be used as a gedesicriptor for all mono, di, and trimethyltocols.
Thus, this term is not synonymous with the termramiin E.

2. Compound | (R= RZ=R3= Me), known asi-tocopherol, is designatedtocopherol fote J or
5,7,8-trimethyltocol. For the designation of theéfiguration ofa-tocopherol see Recommendatidris
andl12 (note 2.

3. Compound | (Iiz R3=Me; R = H), known asp-tocopherol, is designatefd;tocopherol fote 1 or
5,8-dimethyltocol.

4. Compound | (R = H; R = R® = Me), known as-tocopherol, is designatgetocopherol fiote 3 or
7,8-dimethyltocol.

5. Compound | (R = R2 = H; R = Me), known as-tocopherol, is designatesdtocopherol fote 3 or
8-methyltocol fote 3.

6. Compound Il (R = RZ = R® = H), 2-methyl-2-(4,8,12-trimethyltrideca-3,7,1detyl)chroman-6al, is
designated tocotrienol [only tlall-trans (E,E)-tocotrienol has been found occurring in natu
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7. Compound Il (R = R? = R® = Me), formerly known ag, or {,-tocopherol, is designated 5,7,8-

trimethyltocotrienol fote 3 or a-tocotrienol (ote 1. The name tocochromanol-3 (cf. paragraph 3.2 in
[11]) has also been used.

8. Compound Il (R = R? = Me; R = H), formerly known as-tocopherol, is designated 5,8-
dimethyltocotrienol iiote 3 or B-tocotrienol (ote J).

9. Compound Il (R = H; RZ = R® = Me), formerly known ag-tocopherol, is designated 7,8-
dimethyltocotrienol iiote 3 or y-tocotrienol ote 1. The name plastochromanol-3 (cf. paragraph 3.2 in
[11]) has also been used.

10. Compound Il (R = R2 = H; R® = Me) is designated 8-methyltocotriennbte 3 or 3-tocotrienol
(note ).

11. The only naturally occurring stereocisomerefocopherol hitherto discovered (lIl) has the
configuration R,4R,8R according to the sequence-rule sysf8inlts semisystematic name is therei
(2R, 4R,8R)-a-tocopherol. The same system can be applied s individual stereoisomers of
tocopherols.

12. Trivial designations are sometimes desirable dicate briefly the configuration of important

stereoisomers af-tocopherol and especially of mixtures of such stism@mers. Some of these mater
are of considerable commercial and therapeutic rlapoe. The use of the following trivial designat
for the most important materials of this classeisommended.

a) The above-mentionedtocopherol with the configuratiorR4'R,8R, formerly known asl-a-
tocopherol, should be call&®RRa-tocopherol.

b) The diastereoisomer BRRa-tocopherol, formerly known dso-tocopherol, being the epimer of
RRF-a-tocopherol at C-2 with the configuratio®2R,8R, should be called 2pra-tocopherol.

c) A mixture ofRRRa-tocopherol and 2pta-tocopherol (obtained by synthesis using phytoké¢ 4
and the appropriate achiral hydroguinone derivatisieould be called ambga-tocopherol fotes 5
and §: this mixture was formerly known a$-a-tocopherol until the optical activity of phytol wa
recognized whedl-a-tocopherol was restricted all-rac-a-tocopherol (see 12e). It is probable that
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asymmetric reaction involved in this partial syrsisevould only by chance lead to the formatiol
equimolar proportions of the two possible epinjéy. However, 2Zamboa-tocopherol obtained by

this method closely approaches equimolar propas{ibd16]. The acetate of ambaca-tocopherol
acetate) was the former international standareniiteE activity[17].

d) The reduction product of natural 5,7,8-tocotoiem which the double bonds at 3', 7" and 11" are
hydrogenated and two new asymmetric centres aatett@t C-4' and C-8', is a mixture in unspecified

proportions of four diastereoisomenetocopherols, having the configuratior’ 2R 8R: 2R,4'S8'R;
2R 4'S8'S and R 4R,8S The material should be calledathbg8'-ambaca-tocopherol

e) The totally synthetic vitamin E, obtained withamy control of stereochemistry, is a mixture in
unspecified proportions (in preparations examitedgroportions closely approached equim{lar
16]) of four racemates or pairs of enantiomers (ightediastereoisomers). It should be cabidlerac-a-
tocopherol (it was formerly known aé-a-tocopherol, although this designation was previpuskd fo
2-ambaoa-tocopherol, see 12¢).

13. Esters of tocopherols and tocotrienols shoulddtled tocopheryl esters and tocotrienyl esters,
respectively (e.gu-tocopheryl acetate-tocotrienyl acetate).

Recommended names are listed in the Table.

Table 1. List of thetrivial namesfor some a-tocopherols

Description of material Configuration Recommended
trivial name
1. The compound having the configurati 2R,4R,8R RRF-a-tocopherol

shown in the next column, exemplified by
the only isomer ofi-tocopherol yet found

in nature

2. The isomer epimeric only at-2 with RRF- 2S54R,8R 2-epia-
o-tocopherc tocopherc

3. a-Tocopherol with the natural 2R4R8Rand B4R 8R 2-amboa-
configuration at C-4' and C-8' but both ~ a mixture, not necessarily tocopherol fote
configurations at C-2, such as may be  equimolar 4)
obtained semisynthetically from phytol
(note 9

4. Synthetica-tocopherol where there has ~a mixture, not necessari  all-rac-a-
been no control of configuration at C-2, Cequimolar, of all four possible tocopherol
4' or C-8' racemates (i.e. of all the four

pairs of enantiomer

5. Synthetica-tocopherol with the natural @ mixture, not necessari 4'-amb¢-8-ambc-
configuration at C-2, but both equimolar, of the four isomers a-tocopherol
configurations at C-4' and C-8' 2R4R8R; 2R 4S8R;

2R4R,8S; 2R,4S,8 S
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Notes
1. Recommended for nutritional usage by IUNS].

2. The nameax-tocopherol should never be used without a stesoatal designation when
referring to a specific compound.

3. Recommended for chemical usage.
4. The name 'phytol' designates the suhstance Wth1R-configuration.

5. From ambd, Latin for 'both’.

6. A more complete name would beagibe(4'R,8R)-a-tocopherol but in order to keep
trivial names short it is to be assumed that theigaration at each centre in the
tocopherols iR unless stated otherwise. The texaocopherol, by itself a generic
descriptor without stereochemical implication, tllrtains a stereochemical meaning when
preceded by a stereochemical prefix lédaaboor epi.
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