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1 ~eToootrienol (8-methyltocotrienol) was isolated from the Utex of Hevea
6nmiteiww. This new member of the tocopherol family ia a pale-yellow oil at room

temperature.

2. The properties of S'tocotrienol are very similar to those of

S-tc~pherol and the small differences can be explained by the change in side
chain. 3. The ultraviolet and mfrared spectra of fi-toootrienol were determined

*and-a-ewiversion

f~ udc*”Nith”ie mBmitnerie*Engel*Tesctioixwas worked out.

Detailsare given for the chromatography of5-tocotrienol onthin layers (adsorption
and partition) and reversed-phase paper, and the nitrc»o derivatives were formed.
4. An ethyl carbonate ester of S-tocotrienol was prepared and compared with a
similtu" ester of S tocopherol. 6. Hydroxymethylation of 8-toootrienol followed
by reduction gave /9-tocotrienol as a major product.

Stem, Robeson, Weisler & Baxter (1947)
described a derivative oftocol, 8-tocopherol, which
was related to the already well-JcnowQ a-, rtiH
y-t-ocopherol. Thus and y-tocopherol were
the 5,7,8-trimethyl, 6,8-dimethyl and 7,8-dimethyl
derivatives of tocol respectively, and Stem tt
(1947) showed 8-tocopherol to be the 8-methyl
derivative (see Fig. 1).

8'Tocopherol, foimd originally in soya-bean oil
at a level of 30% of the total tocopherols present,
was soon found to be present in peanut and cotton-
seed oils (Weisler, Robeson & Baxter, 1947). Since
that time 8-tocopherol has been described in castor,
neem, safflower, sesame, mustard and com oils
(Herting & HJrury, 1963; Rao, Rao & Achaya,
1966), in raspbeny and blackbezry fruits (Booth &
Bradford, 1963), in plant leaves (Booth, 1962) and
in some seaweeds (Brown,, 1953).

It was shown (Green, Ifomalis, Marcinkiewicz &
McHsle, 1960; McHale, Green, Maroinkiewicz,
Feeney & Suteliffe, 1963) that two tocopherols,
designated and ¢, were related to a- and
tocopherol respectively, the side chain at position
2 having three double bonds and being truly
isoprenoid (see Fig. 1). Pennock, Hemming & Kerr
(1964) realized that the i*-tooopherol of rice and
palm oil was not 7-methyltocol, as had seemed
likely previously (Green & Marcinkiewicz, 1966),
but was the unsaturated derivative related to

located another tocopherol, this time related to
8-tocopherol and shown to be 8-toootrienol.

It was hoped to isolate sufficient 8-toootrienol
from palm oil to allow physical and chemical
properti® of this compound to be detennined.
However, the amount in palm oil was relatively
small (about 70”./g. of oU) and piu‘ification was
made difficult by the large amounts of carotenoid
present. It was therefore very fortunate that
8-tocotrienol was found in quite large amouute in
latex from Hevea braailiensia, which conteinod only
very small quantities of carotenoids. Dunphy,
Whittle, Pennock & Morton (1965) reported on
tocotrienols in commercial latex from Bevea,
finding a total of about 46~. of 8-tocotrienol/g.
of latex of which 25fig./g. was free and 21;ig./g.
was esteritied. The commercial latex could be
extracted to yield an oil containing a total of
4200/ig. of 8-tocotrienol/g., and accordingly it was
decided to isolate S-toootrienol from this soxirce
and investigate its properties.

MATERIALS AND METHODS

Xo&. Commercial latex from Halsya was used. This
material bad beea eonoentrated to 60% rubber on the
plaotatidii aod oontaiaed amm<mia as a Stabilizer.

Alumina. Thia was acid-waabed and deaotivatfd with

y-tocopherol. Thename‘tocotrienol’wassuggested' -water to Bfipckmaiui grade 3 (Laidman, Morton, Pftterson

as a trivial name for those members of the toco*
pherol family with true isoprenoid side chains by
Bimyan, McHalo, Green & Maroinkiewicz (1961).
We can therefore call {i-, c- and "-tocopherol by-
the names jft and y-tocotrienol respectively.
When examining palm oil, Pennock et al. (1964)

it Peanook,‘1960).

Diethyl ether. This was dried over sodium w're and
distilled orer reduced iron.

LifU petroleum. Tiiis wm dried orer sodium wiro and
distilled (b.p.46-60%).

Di-ieopropyl ether. This wan teohnical grade and con-
tained quiDol (0-01%) to prevent peroxide formation.
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Fig. 1. Naturally oocurring tooopherola and tocotrienoU.

Chlorofomi. Tkiswm « femnl atVytral rei eat<eit-
tainingetharol (%) asadeiliar.

Paraffin. Liguid paaffin wea dotained from A
GallenkaapMd @., Widnes, Lacs.

Extraction of the laUx. @Tho fastmethod wes besd
on the Folch method far Iipid edraction (Foldh, Axodd,
Less, Meath k Le Baron, 1960). Sarplesofue((a)ﬂta
were homogenized in an Ulra-Tarrax meoeyator Wi
70nl. of diloroformretrerol (21, #0) far 2-3nin.
During thisprocess the rudber coegullated and ves filltaad
offwitha su furel. The chloroform-etharol
olutian was mixed with water and the dierofom wes
dloiaed o sttle out oamidit. The wes
removed by sctionand the dUoroform nwlure
by distillation under vacuum. Atﬂissl@dlet%l
wes addd, the ettereal solutian wes weshed vater
ad ohmlc»erafydrms NaiSO*. and after ramoval of
tre bHttarby filtratonthe sohentwea removed by vacuum
dtillEin, vieldirg the latex Iipol

@ The seaod methad, whilch wes found 1o ke much
e fran a practical point of view, aorsisted inpouring

S0nl. of latex into S00ml. of chloroform with aorstant
dimirg and then honogenizing in tto Kermood Chef
horogenizer at helf soed for Imin. Methanol (Z0lL)
wes added o treenulsian ttethed formed and tremixture
wes stired until the rudoer aegulated. Tho mixture wes

ized fora few seoonds att high oo and then far
niin. at a lower gead, after which the rudoer wes
removed by fillaigwithglssswool and tho filtaie trested
& ntrefadmethod.  The two methods ofedracticvere
usd toabout tre same edat.

Colum chromtUograpky. The total lipidwes chrarato-
graghedon . colums of Brookmann grace-3alurirg,
trefollow beingusadfardeelgoing trecolum:
Iigt petrolem, 2% EP.* 4% EP, 6% Kb, 8% EA.

* Adoreviation: E/P, ediiticii of dicdiM rtror in ligt
Kuoleun.

5-TOCOTRIENOL FROM HEVEA LATEX

e m

15% E/P. 30% E/P and diethyl eter. Ingereral about 2L
of aaxb aolv titwaa used ad gpMo«e>" e g.- of Bpid waa
put on eech colum. The 2%>B/P fracian aotaind
tooirieV eas, and s-tootridnl ves eluted by s%
and 15% E/P witha trace in the 80%-E/P fraction. The
main meightml%]a’ﬁmm_swsamﬂgdﬂjly
\sitcstadl, ich itwes irsgareble on thirlaar
dhroratogrady.

Saponiflcatlon ofthe tocotrienyl eMert. The nateriall eluted
by 2% E/P, i the fraction antaining tootrieyl eslas,
\Aassamlﬁsjmyleldﬂ'eﬁeeMbyaneﬁnd
thatves essentially tret of Idlerk _Baumann (159). The
fractian wes dissohad in 11 of milirg bae, . of
praplld was added and then 11 of 15% Q/W)KOH n
85% (A) etrerol wes added The mixture
wes reflued far2omin., aoled, dilluted wirth water and
Cloeeted-for Urres-\mh-dlelm dter- The edract
yieldsd an orango-yoUow solid thet was shown by thin-
ler droetograpy to aotain mainly  y-tootriaol

topther with & and
The naterial was Iledona:-mg oolum

of Brockmann gracke-3 alumina and fractios eluted by
2% E/P. 4% EP, 5% E/P. 6% KPP, 7% E/P, 9% E/P
and 12% E/P were clleote. ﬁ—To:ttrlemIV\asnerrt
intre M-E/P, R%-E/P and 12%K/P fractios.

Remold of atero. (@ By askdlvation 5-Tomotriaol
wes foud nthe8-30 oR intre nitiEl chrona-
tgady and in e 7-12%K/V fractios fran to
chroretography  of the hydrolysad prodct, and these
fra:ln*smele carbined, dissolrad in metherol and Et

at — 7. The vhite anstallire material vwes
doan, the sypermatant reduoed in Tolume and
more Stadl removed by a secod anystallization at— 20 *
The fird methanol supermatant wes diluted with water
and edractedwirth ligtpetroleum toyielda red ailydicl

Ggrg?/ precipr with in. The naterial
dotained fram rroﬁ"erliqnsdx)\/ev\asdisa)l\ﬂjh
100m. of 95% etrerol and heated o boilig. A

solutianofdigitonin (¢4y.) in 100ml. af90% (A) etterol
(D) wes added and alnost imediately a
of stiadl digitonick counad. Titomixture wea stanred far
1Snin. at room tenperature and wes then keftoemi
at (°. The pecipitate was anrifuged down ad,
remval of tte the stad dlgm:mda was
washed with ice-ald95% @A )ettarol and
The aarbined sypematants vere diilluted with vater and
exdtracted wirth diethyl elier toyieldan orage dl.
Preparative thin-layer e*romatogmphy. The dll wes
on thin laers{poofi) ofsliag G with
chlarofom as hatt in taks Iral with filla peper
saturatsd with sohat. Before uw tte silicagd plates
V\erecb\elqmvvm’ldleﬂyl otter as ohat o remove
any Id i in the adsorbant o tre sohat fro
The etter ves alloned to evegpiimto dffand the siliagi
Baswvere reectivated before Lm0, About 30mg. of tom-
airnlh?ﬂ ooggalemas&:rgrwg\tcgmed on exch plate
aftr opment "iLtHtoyrans were orayed
vvilth(;lcm% @ /) fluoesEin In <I otterol. The bands of
sl conresoding o y- ax
pinkand were scrgoed offand oet—rrl'knemsu\elyv\;ézn
clieth/A atyT-

Tho s-tootriaid fraction wea olu™ani
apin on thin laars with chlasform as sohattad thS’l

on thin laars xith20% (A) di-iMpgpA etber in Iidt



petrolamassohat. Inthe lAttarcue tredmatograghjr
ki vere rot lirdwith fila-pgoer. The firdl prodect
jm LA -gftry pale>.ywiloy. Oil thit waiatatd an erw i >
—6*and gave nlly one sooton thirdiayer chraraitography
\/\/lﬂ’lﬁlrsqnateryetem Thisnaterial. .. usdfatte

Analfftical Ih|n Iayer ckrotruUoffraph®. @ Adsorptian
ohromatognphy wss earried aut co thin layars (250/i) of
glia @ G with for ohat sstas. With
-chloroforauid 1%  (A) methanol inbertere as ohaits
tedch taksvere lirdwith fille ©
relp o saturate but wilk 20%
dj-isgap etter In Ilgtpstrolelmorzo% A)
I/ etter in bazae a5 Dhats te taks were
- inlred. The two-dimasiaal system of PermodK et al.
(1959 ves alsoued.
kl(ll)g,tfaro tmiaas mo%mﬁ?

i X25GHi

plateswore dipped inbas% (A) solubian
ofpaafm in ligtpetrolaum and tre sohatwas alloved
The sohants {saturated with liquid raffin
tehewe)mereeﬁeml—materardaoetme—materwsters.

Paper <Aromak>graphy. Whatman ro. 1 pgoer wes
dlpped inD6% (i /1) pzraﬂil in ligtpetrolemand tre

Dimethylformemide-water mixtures
(satualedwﬂh maﬂ'm)meretsedassd\ms

UUmvioUt tpeclra. These were examined inthe Unicam
SE.fiQO *nfi th SIo
spectrgdotoreter. Soectra were wAlly reodsd n
goldeae ad soretines in etraol. Unless statsd
otrerwise the sohant used wes ocldeae.

Infrared tptetra. Thesewereexamined>o cilysmearson
NeCl dids nttePerkin-Elner 137 Infiracord instrurent.
"AnvMm-wM “itie Melifodused
wes that desariisd by the Arellytical Methods Camittee
(103); 1o 3nl. of tre toootriaol solution inetterol 05l
of 0-5% (W) «<bipridA inetrerol wes added folloned
by Oanl. of 0-2% WA) FeCls inetixddl The reectin
Oftimoanaaboby ShIy e mﬁem“mpm&“&%ém% =

me g
tines by diffaatanmounts of taootriadl.
carhonaU tder. The etlty] carborete estars of
SHoodeol and Stootrieol were made by a methad
usad by 7.GloverA M. A. Ualik (ersorall comunication)

\Aasaddedtomrrg
2 ml. of acetoe and the mixture wes shaken

and then aoldd In i Another portin of eth dhloro-
fomate was added and the mixture seken aoe nore,

and then Ofiml. of K-NaOH was added and the ester
extrected with light petroleum. The yieldwes essatially .
gentitative.

RESULTS

Comrercial latex (44Q.) was extracted to yield
33:5g. of pale~yellow lipid, i.e 0-84% of the latex.
This lipid was dwomato;ifraghed on six 250¢
columns of *firockmann grade-3aluminaand Table
I shows the results from one such colum. The
fraction eluted by ligt petroleun cortained a

Table 1. Chromatography of latex lipid onalumina

Late< Iioid@’!s gwaeschraratograpghedon 250y

ofBrodmgacb—Salmm. The fractiosrereexamined

|n- onsl Q withe% (A)d emarnl petroleum es ohat for ttu
and s frat:tn’sad 25% QA) ci-& etter n Ilg”tmtmlamfrﬁedms.
Asorpticngctia
Volume Metoral f * Detailsfron
Blent (@) elued (g.) A@M® thin-layer chraratography
Lightpetrolaum 1-6 e % Erﬂg B3 Salere uid saturated
28 (. hydrocarbos
42 (ex) 2-6
48 (ax.) 21
2%E/P 20 ax4 2805 (rex.) 58 Syalae, tootrie esterand
236 grrax. 2I5 atraeofctodead
20 (mex- 86
4% E/P 2-0 218 22 (ax.) %9 a-Taookdaaol
28 (max) 2
6% E/P 2-0 646 245 (rax) 14 a-and yTamtrieol
-5 (rax) 11-6
8% E/P 2-0 2376 256 Emax.g B7 a (a®),y ads- (ta®)
A (e B7 Toootrieol and stadl
15% E/P 2-0 533 245 (ax.) 56 y- and £ TootfiS lad
3 @) 54 stad
30% E/P IS w7 21 (ex) 63  y-adfTootrieolad
COIRN (3 D] 57 stad
20 (i 48
Diethyl ether 1-0 R4 X1 ?ax.) 67 CTootrieol @a®)ad
ORI (3 B 6-1 sad
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rather small amount of j3-(Jut)t«ae, os shown by
the "Morption flpeotnim. and “njttAnn waa de-
tected by thin-layor chromatography. Toootrienyl
ester was foimd in the 2%*E/P fraction and the
ultraviolet spectrum of this fraction (see Fig. 2)
was qualitatively identical with that of y-tooo>
trienyl palmitate, which showed A”., at 280, 286*5
and 269'6ra" The 4%-E/P fraction
showed the characteristic spectrum (Fig. 2) of
a-tocotrienol (or a-tocopherol) and the presence of
this compound was confirmed. The 8%-E/P
fraction, also shown in Fig. 2, shows the spectrum
of a 7,8-dimethylchromanol, y-tocotrienol or y-
tocopherol, and the first-named was shown to *
present in this fraction. The 5>tocotrienol that
Mppeared-in tfi© 8%-B/P, 15%-E/P and aO%-E/P-
fractions was present with y-tocotrienol and sterol.
The recovery from the column was 48% and the
material remaining on the column was most likely
to be phospholipid.

The 2%-E/P fractions were combined to yield
5'6g. of oil and of this 4-7g. was saponified to give
an orange-yellow solid (3-1g.) showing at
295m/i (£J}".85*1) and 300‘5m~. Chromatography
of this material on alumina yielded 0*37g. of a
S-tocotrienol-contammg iracxion tYiat was added
to the S-tocotrienol fractions (5*39g.) from the
original chromatography. From this, sterol was
removed by crystallization from methanol {3-77g.)
and by precipitation with digitonin (another 0*83g.),
leaving 1*16g. of orange oil containing y- and
8-tocotrienol.

Preparative thin-layer chromatography (64
plates) yielded concentrates of y-tocotrienol (0*4g.)
and S-tocotrienol (0'27g.), and the latter was

250 270 290 310 250 270 290
260 180 300 320 260 280

Wevelength ()

Fi2. Ultralioletsectraofsome fractiosfrom chrorato-
raphy of latex Ipidon alelra, L|g1t—petmlam
%a:l]m(O-OQV) ,2%-E/P -

4@'_(1%5) g E/I?frai])mz)m;/) cieltgf
( 0 o

9.

310

300 320
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chromatographed once more ,(15 plat®es) to give
017g. of pale-yellow oil with A at 2945mu
(£17.53) with inflexions at 300 and 303mf£. With
chloroform as solvent the fraction showed only one
spot on thin layers but with' 20% di-isopropyl
ether in light petroleum several impurities could be
detected. Chromatography on ninethin-layer plates
with the di-ieopropyl ether*Ught petroleum solvent
yielded 0-084g. of material that was chromato-
graphed through a small alumina column and gave
a pale-yellow oil (0-06g.). The tocotrienol was
clearly unstable and further purifications were not
attempted so as to conserve the small amount of
material remaining.

Table 2 shows the results of thin-layer chromato-
graphy (both adsorption and partition) of 5-t-oco-
pherol and S-tocotrieitol. With adsorption chroma-
tographyaseparationof the two 8-methylchromanol
derivatives could be achieved only with 20% (v/v)
di-isopropyl ether in light petroleum. This separa-
tion is the basis of the two-dimensional syst«n\
used (Pennock et al. 1964). The tocopherol and
tocotrienol were detected on the thin layers by
spraying with the Emmerie-Engel reagent. Phos-
phomolyixlic acid (10%, v/v) was also used, both
tocotrienol and iocopheroi giving a biue coimir
without heating the plate. S*Tocopherol gives
a positive reaction with diazotized o-dianisidine
(Analytical Methods Committee, 1959) and it was
found that 5-tocotrienol too gave a mauve colour
(as does 5-tocopherol) with this reagent.

Excellent separations of S-tocopherol and 8-
tocotrienol could be achieved on the reversed-phaso
systems with parafHn-coated Kkieselguhr plates.

Table 2. Thin-layer chromatography of 8'tocoph”rol
and ~’tocotrienol

Al sohants in sectian {'8) were saturated wirth pachtiii.

Sohatt S-Taoyderol s -Taootrieol
{A)Adsorption chraratography with silliagd G

20% Di-isqorgpyl otter in 03l (02274
Iigtpetroleum

20% Di—isoopyl otter in o047 046
bazre

Chlloroform 037 037

1% Methanol inberzere 00 (0222)

(B) RawerstMiqiese draratography on kieselg hr ecatod
with paraffin

70% Aostone Invater 014 [0230)
80% Acetore Invater o4l 02
O0% Acstoreinvater - < 0-P 00
60% Etharol invater (0523 06l
80% Etharol nvater 05 (03374
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took 2{hr. as compared with only 70mm. for the
acetone solvents and so the latter sygtem ia to be
"preferred. ICeversed-phaae chromatography
(Table 3) gave separations similar to those on
reversed-phase thin-layer chroknatography but
here the time taken for development was 3-37hr.

The ultraviolet sptectra of 5-tooopherol and
S-tocotrienol were examined in ethanol cuid cyclo-
hexane (see Fig. 3). Both compounds gave clean
peaks in ethanol but in cyclohexane fine structure

Table 3. Reversed-phase peeper chromatography of
8’tocolrienol

mWiiotmsn no; 1 paper coated parattin was Xised,
and the solventa were saturated with paraffin before use.

Solvent S-Tocotrienol 5-Tocopherol
5% Dimethylformamido in 0-88 0-78
water
16% Dimethylformamide in 0*79 0-61
water
25% DimethylformamidO in 0-51 0-Jl1
water

Wavelength (m”)

Fig. 3. Ultraviolet tpectra of 5-tocotrienol: (a) in ethanol;
(6) in cyclohexane.

-P,J.DUNPH¥"r<A”

F.PENKOOK®"

was appareiiiriVith cyclohexane as solvent all the
tocopherols show tine structure that is character*
istic for the differenl.
for this reason we prefer it to ethanol as a spectro-
scopic solvent. As shown in Table 4 the two
8-rnethylchromanol derivatives have qualitatively
identical spectra, £>tocopherol marginally having
the higher values. One might have expected
the tocotrienol to have had slightly the higher
value, having a lower molecular weight
(397 for 8-tocotrienol, 403 for S-tocopherol). The
8-tocotrienol may have 2-3% of impurity in it,
which would account for the discrepancy. The
spectra of 5-tocotrienol and S-tocopherol in cyclo-
hexane show rather more fine structure than the
more methylated chromanol derivatives and thU
is consistent with' the 8-methyl derivatives being
closer structurally to the parent phenol molecule.
The spectrum of tocol itself resembles phenol even
more closely, showing AX*., at 297*6 and 307*5m”~
with inflexions at 302 and 292m/i. With cyclo-
hexane as solvent one gets a slightly more intense
spectrum than with ethanol. $-Tocotrienol in
cyclohexane has 92*8 at and in ethanol
the value is 88*1.

The infrared spectra of fi-tocotrienol and S-
tocopherol as oily smears were examined in a
Perkin-Elmer Infracord and as shown in Fig. 4
the two 8]>ectra are very similar. The spectrum of
5-tocotrienol is contaminated by a small carbonyl
impurity at 5*9/a and we have observed that
5-tocopherol develops a similar band in time. This
may suggest that the carbonyl band is due to a
decomposition product. The tocotrienol shows a
band for 0-H stretching at 3*01”, a strong band
at 8*21fj, which may be due to the aryl other
absorption, a band at 8*74” for the alkyl ether,
and aromatic absorption at 6*27~ (C>C skeletal
in-plane vibrations) and [I1'Ifi (isolated free
hydrogens in an aromatic ring). The tocotrienol
differa from the tocopherol in having a weak band
at 6*0” for unconjugated double bonds and a band
of increased intensity at 9*1~. One would expect
the tocotrienol to show absorption near 12ft for
trisubstituted ethylene groups but there is not a
specific bcuid in that region. The tocotrienol does.

Table 4. Ultraviolet spectra of Z-locopherol and h-tocotrieru>|

8-Tooopherol

8-Toootrienol

Solvent A X{mn)
Ethanol 267 (min.) —- 41 e 257 (min.) 4-8
297  (max.) 90-3 297 (max.) 88-1
Cyclohexane 266-;5 (min.) 4-4 256-6 (min.) 6-9
296 (max.) 93-8 296 (max.) 928
300 (infl)  ----- AM— 300- (inil.) 90-2
304 84>2 304 (infl.) 61-9



4. InfraredguoctracfSHomtrieol 8-toopjaal
g?. Both mmmemirm(%ﬁha

sSTomtrieol ()

FHg. 6. Stahrdizatin gragh far resctian between S-
tootrieol and the Emerie-Engel resgeit. O. Readings
2min. after adding FeClls; > reedlings 3min. after addirng
FeClj.-

however, have a broader band at lhlfx than the
tocopherol and there is no real minimum between
that band and the adjacent band at 12'7/i aa there
is in 8-tooopherol. It would appear therefore that
there is absorption near 12/x in the toootrienol
spectrum.

The reaction of S-tocotrienol with the Emmerie-
Engel reagent (ferric chloride-aa'-bipjrridyl) was
studied to find the necessary conversion factor for
estimation of 3-tocotrienol with this reagent. Fig.
6 shows that the colour production is directly
proportional to the amovmt of toootrienol present.
Fig. 5 also shows that colour development is not
complete after 2min. and so the reaction of 8-toco-
trienol with ferric chloride-aa'-bipyridyl over a
period of time was studied. Fig. 6 shows that
colour production is not complete even after 3min.
and this is in contrast with a-, jS and y-tocopherol.
which have reacted completely by this time.
Several determinsti<Mtf~ were carried out- on- 8-
tocotrienol and oonvermun factors for 2min. and

r;r'tgprﬁ-i/é ijA mTRV

Fg- 6 . Bate of olaur production far Stootriaol with
the Emerio-Engel reeget. Tho 5+tomtrieol cootra-
o (n'the resction mixture) was 0-000493%.

3min. colour development were foimd to be 84-3
and 75-2 respectively. The data of Fig. 0 can bo
replotted as 1/time against 1/E value and a straight,
line is obtained, showing that although colour
development is far from complete at 2min. it is still
justifiable to use a conversion factor for this time.

A similar series of experiioMits were
with 8-tocopherol and the results were similar to
those obtained with the tocotrienol. The Emmerie-
Engel conversion factors determined for 8-toco>
pherol were 87*3 after a 2min. colour development
and 76*2 after 3min. The Analytical Methods
Committee (1959) reconunended a conversion
factor of 75 for 8-tocopherol for a 2min. colo\ir
development but this is in our experience only
reasonable for a 3min. reading. Many other
workers have noted that periods longer than 2min.
are required with a conversion factor of 75 (Booth.
1963; Tsen, 1961; Green, Marcinkiewicz & W att.
1955), and Stem & Baxter (1947) showed that
coloiu* development of 8-tocopherol with tho
Emmerie-Engel reagent was much slower than waf
the reaction of other tocopherols with this reagent.

8-Tocotrienol was hydrogenated in a Towers
Microhydrogenation Apparatus with Adams cata-
lyst (platinum oxide) in acetic acid-ethanol-
cyclohexane (1:1:1, by vol.). The hydrogen uptake
was complete in 6min. and tho uptake was 0-78 molo
of hydrogen/IOOg. of tocotrienol, which is equiva-
lent to 3*1moles of hydrogen/mol. wt. 397, in
agreement with the proposed structure of the com-
pKlund. The hydrogenated material was extracted
from the reaction mixture and was chromato-
graphed on thin layers of silica gel Q with 20°i,
(v/iv) di-isopropyl ether in light petroleum an
solvent, and in both cases the hydrogenat™sl
material was identical with 8-tocopherol and
separated from S«toootrienol.

The ethyl carbonate eeters of 8- tocotrlenol and
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Fig 7. Uhtravidlet spectrum of s -tomtrieyl ethyl car-
nocldeae.
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d-tocopherol gave the same ultraviolet spectra,
8-tocotrienol ethyl carbonate showing A... at
288’6m~ with a broad maximum
between 280 and 284m/i of slightly lower intensity
(see Fig. 7). The spectrum of the S-tocopherol
derivative gave 64-1 at 288-5m/i. With
benzene as solvent and on silica gel G the ethyl
carbonate esters of S-tocotrienol and 8-tocopherol
could be separated, values respectively being
051 and 0*65. The infrared spectra of the esters
were very similar, showing carbonyl absorption at
5-71fi and CM) stretching at 7*98 and S'Zfi. The
two bands for C-© stretching were probably due
to the ethyl carbonate and tocotrienyl carl*nate
parts of the molecule respectively. Fig. 8 shows
the infrared spectrum of the ethyl carbonate ester
of S-tocotrienoland it showssome unexpected differ-
ences in intensity in the 11-16/i and 6*27” regions
compared with the spectrum of 8-tocotrienol.

The nitroso derivatives of 8-tocopherol c¢md
8-tocotrienol were prepared according to the
method of Marcinkiewicz & Green (1059). The
yellow products were chromatographed on thin
layer by using both adsorption and reversed>phase
methods. Both 8-tocopherol and 8-tocotrienol
nitroso derivatives were resolved into two products
that were yellow and stained pink with the
Emmerie-Engel reagent. Marcinkiewicz & Green
(1959) found that 8-tocopherol gave two nitroso
derivatives, the 6- tmd 7-nitrdso compounds” They
foimd that the 5-nitroso derivative was the major
component (70-80%) and had the higher vfdue
in adsorption chromatography and the lower in
rch-rsed-phase chromato”aphy. Table- #6--shows
the values obtained with 8-tocophorol and 8-toco-
trienol. The 6-nitroso derivatives were the major

i0 Il 12 13 14 IS
levetergth €
Fg- s . Infrarad spectrum of fidootrie othyl cartorete.
The saple wa« examined as an dily filn

Table 6. Thin-layer ckronuUography of the nitroso
derivcUive” of 8-tocopherol and 8-tocotrienol

For adsorpian , dliage] 6 was usd
a5 adsorbatwith barzere ass ohvait. For marsddese
dwonatogrephy, kieselg hr inpregratedwith araffinves
used wirth 76% acetore inveter s sohat

R,

Keversed-
Adsorptica pfadl

o dwoeto-  cronEto-

Xitrosocerinative grahy gy

6 -Nitroso-S-tooyderol o 016
7N 033 0H
5 -Nitro-s ~tomotoie ol 048 o4
7-Nitreen-S-tootriesol (0222) 06

components with both the tocopherol and the
tocotrienol, amounting to 70-80% of the mixture,
as found by Marcinkiewicz & Green (1969). The
xUtraviolet spectra of the nitroso compounds were
determined in cyclohexane. The 5-nitroso deriva-
tives of 8-tocopherol and 8-tocotrienol showed
similar spectra, with A... at 268*5, 291 and 408m/t
and A-., at 246’5, 276 and 340m”. Likewise the two
7-nitroso derivatives showed similar spectra, with

263, 292-6 and 407 m/t and at 247, 279
and 340m/i. As only very small amounts of the
nitroso compounds were made it was not possible
to determine values.

A small sample of 8-tocotrienol was hydroxy-
methylated according to the method of Green,
McHale, Marcinkiewicz, Mamalis & W att (1959).
The method involved warming the tocotrienol with
potassiiun hydroxide and 40% (v/v) formaldehyde
in ethanol in a sealed capsule for 1hr. at 65° and
then reducing the products with zinc and hydro-
chloric acid. The products contained /3-tocotrienol
and a-tocotrienol as well as unchanged 8-toco-
trienol and some unidentified material. The

"frtocotrienol- was isolated by preparative thin-

layer chromatography and its identity was checked
by colour reactions and chromatography. Green
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Palm aill containssome /3-tooot™Niaol, which suggests

hydi OcynigHtylato*and  imluwl tu yiwl 2-tD30— that on atttRISIhe pathw” "M Te" throgll™iHr

prerol.

DISCUSSION

S-Toootrienol has been isolated from a prgarfi*
tion of latex from Hevta bmaiUemie and chemical
and physical inestigations have confirmed ia
structure.  The ultraviolet spectrum of S-tooo-
triaol isas expected ahnost identical with that of
5-toogpherol, and the Emmerie-Engel conversion
factors for the two are virtally the sare. The
infrared spectrum of the toootrieol diffas from
thatoffs ~toogpherol onlly inthosebands attributable
o the unsaturated nature of the former. With
most solvent systems on thin-layer chromatograms
5+toootrieol and S-toogoherol are  insgoarable,
but the two can be distinguished by using 20%
WA) di-iagplgpyl ether In ligtt petroleum aa
ohent. All reversedhese systens tried eitheron
paper or thin layers gave good separations of the
toocopherol and toootrieol.  Hydrogenation of
5+toootrienl gave a product that was irdistin-
guisheble from S-toogderol.  In al other tests the
results were predictzble iFone took into acoount
that the unsaturation of the side dain s the only
differencebetween thistoootrienl and S-toogderol .

The distribution of S-toootrieol as we know
it BO far i limited to two souroes, palm ail and
Hevea hrasilitnM latex. As such it is imlikely ©
be of much interest nuritiaelly, esecially sinoe
only the palm il might fird itsway into the diet
g -Toootrieol has been foimd (F. W. Hemming,
J. D. Kerr & J. F. Pennock, unpublished work) in
a variety of margarines, which presumably contain
hydrogenated palm ail. It isnoteworthy thateven
though the carotenoids have been hydrogenated in
thepalmail some toootrierol survives.  Itispossible
that thismember of the tooopherol family has been
owverlooked in previous studies on toogpherols or
even mistaken for 5-toogpherol . In the two placss
it has been found so far it hes been accampanied
by the more methylated toootrieols, a-, JB-and y-
inpalmoiland «s and y- inHevea latex. Therefore
one might suspect that ifother aouroes are to be
found they will be in tisses containing other
tootrials, eg. the seeds of wheat, barley or rice.

What isthe function of S-toootrieolIT 1liemost
likely su™eetiion would seem to be that it isan
intenediate in the biosynthesis of a-toaopherol
and the other too™M iMls (ssePennocket al. 1964).
5"Toootrierol could be hydrogenated to yield
5-toaopherol or methylated to ~-, y- and a-tomo-
trieol. Both palm aill and Hevea latex sugest, in
their toootrieol patterrs, a biosynthetic pathway
o a-toogpherol through 8-, y- and a-toootrieol.

compound, but the presence ofa srall quantity of
J-toopherol might indicate that the /3-tootriaol
B there as an intemediate in the biosynthesis of
~oogpherol. It s not clear why some tisses
possess toaotrieols and others tooyaerols, orwhy
some cotain a>stooopherol whereas fi', y* or
5-toagpherol predominate in other Gses.
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