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In this paper we demonetrate that the aaln axidatiaa prohot from methyl eubsti- 

tuted 6-ohraurnole are dlmere and rpiroketal trimere. The tm of produoto farmed 

depend8 on the oxidlslng agent, ae illustrated in the eoheme below. The oxidatin 

oa~pling takes plaoe preferentially at the 5-poeitioo, and this ir the mole rite of 

reaotion when the Fpoeition lr uneubrtituted. 

The lmportanoe of tooopherolr ae biologioal antioxldante hae rtlmulated the 

interest in their oxidation. a-Tooopherol (I) or itr model oompound 2,2,5,7+penta- 

methyl-6-ohromanol har been exteneively studied (1) but the oxidation of other natural17 

ooourring tooopherole (II-IV) hae attracted muoh lee6 Intereat (1). olu: previous work 

m thir problem (1) euggeeted the prerenf inveetlgation. 

Oxidation with alkaline ferrioyanide. The reaotlaa wae oarried out In a two-pharo 

system where the toool derivative (2), dierolved in light petroleum, was rapidly 

stirred with a solution of 3 equip. of K3Fe(mJ)6 In 0.2 H aqueous laOE for 30 min. The 

produote were isolated by preparative TLC. 

The produot frar the a-tooouherol model (I) hae beon previowlr reported (5) ae 

the epiro dimer Via. The g-toooDherol mod01 (II) ale0 gave a dlmer, the lE-, W- and 

-spectra of rhioh (Table 1) are ooneletent with the B-apiro dlmer VIb. The x-toeo- 

pherol model (III) formed an unstable Yellow produot rhioh vae o~etallised fYom ether 

at -20'. IR- and U&spectra indioated an uneaturated ketone. The m-spectrum ehowe 

no signals due to arcmatio protonr. A ringlet atd-2.10 ppm (12E) repreeentr four 

aromatio methyl groups, and two other methyl groupr appear as elnglete at d-l.82 and 

1.95 ppm. These data, rhloh ehov that the oompound le a trimor, are ooneistent with the 
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sfruofure IXa, a spiroketal trimer sirnil- to the oompounds obtained by Hewgill (4) in 

the Oxidation of J-alkyl-4-metholPrphenols. Thed-toaooherol model (IV) and the toool 

model (V) afforded similar epiroketal trimers IXb and Ixc, respeotively. The struoturee 

are assigned on the basis of their epeotral properties (Table 1). 

Oxidation with .benzoouinone. The reaotiOn was oarried out by dissolving the 

ohromanol and one equivalent of benaoquinone in benzene. The eolution zas then kept at 

room temperature over night. The a-tooonherol mOde1 (I) yielded the spire dimer Via, the 

trimer VIIa and the tooopherylethane VIIIa. Similarly, the p-tooouherol model (XI) 

afforded VIb, VIIb and VIIIb. The aompounde zere identified by ohromatographioal and 

epeotral comparison with authentia materials (1). The &-tOOOoherO1 model (III) afforded 

tno dimere Xa and XI, analogous to the dimera obtained from natural &tocopherol (I). 

Similarly, the d-toconherol model formed a diner Xb as the main produat. By a deuterium 

labelling teohnique (5) and :NMRspectroscopyr it could be demonstrated that the coupling 

had occurred exalusively at the 5-position. Oxidation of the tocol model (V) produoed 

the dimer Xc. The NMEL-signals due to the aromatio protons formed a multiplet and an AD- 

pattern (J-9 cps) oonsistent with the proposed atruoture. (Table 1). 

Disoussion of the results. Oxidation of the 6-chromanols studied here produces two 

different types of produofs depending on the substitution pattern of the chromanol. When 

alkaline ferrioyanide is the oxidizing agent , the ohromanols with an unsubstituted 5- 

position form spiroketal trimers (IXa-IXo) by carbon-carbon and carbon-oxygen ooupling 

thus follolring the general reaction pattern of 3-alkyl+methoxyphenols (4). When the 5- 

position oarries a methyl group, the spire dimers Via and VIb are formed by reaotione 

involving both carbon-oxygen and benzylio coupling. Benzoquinone oxidation of 6- 

ahromanols with an unsubetituted 5-position gives dimere (X and XI) by ooupling ex- 

elusively at the 5-position. When the chromanol has a 5-methyl group benrylic ooupling 

OOOUP~ via this methyl group yielding two dimers and a trimer (VI-VIII). In the oxida- 

tion of the j-tooozherol model (II), benzylio coupling ooours although there is an un- 

substituted ortho position in the molecule. This appears to be the first reported example 

of a phenol with a free ortho position forming oxidation products via benzylic coupling. 

The observation that ooupling ocoura preferentially at the 5-position in the to001 

series is interpreted as a result of the directing effect of the heterooyclio ring. 

yull details on this work will be published in subsequent papers (5)., 
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Table &. *. 

aJl.rt: 

415 

d 

d 

d 

3ge 

397 

w 

* 395 

x W 
ho- 

Cl 
331 
298 

gflz 

g: 

355 bh: 
295 

297 

293 
297 

294 

300 

IIt 
Dr-dfao Arartio 
(owl) 

t- 
I 
I 

1650 6.31 
1670 

b,l) 

1650 
1685 

1655 
1700 

1640 6.55 b)' 
1680 

3400 5.90 (Ql) 

3400 6.45 w3 
t I 6.55 q,2 

3400 - 

NHR cfppBb*o I 
Vi&IO 

5.62 b,l) 

- 

5.70 (u) 

6.85 (‘f 

Methyl grOUpa 1 

AromBtio 

2.05 b,3) 

2.10 (a,12 

Vinylio 

1.98 (f3,3: 

1.95 +3j 
t 1.82 s,J, 

2.00 (d,3: 

Yolooular weight8 won determined wing a Eitaohl Perkin-Elmer 115 Yoleoulu Weight 
Apparatus. 
Sampl@ in CC1 
Aliphatio t 

-aolutim with TMS aa an internal referenoa. 
pro 08 at d- 1.35-1.10 and 1.70 ppmm 

Daoaposeddur&n& the detszminatioo. 
8ull oouplia(l botnon ~lnylio proton and vinyli ret41 group (JN~ opa). 
A pm-a rample ooul& not k obtained, whioh ralroo the lntegrrtlm unoertdn. 
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