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1,2-di~t-butyl benzene @ and 1,2,4, 5-tetra-t-butylbenzene (@)
have recently been synthesized from substituted acetylenes, The
conditions used were quite vigorous. As a preliminary to the
synthesis of 1,2,3,5-tetra-t-butylbenzene, 2,4,6-tri-t=butyltoluene
has been prepared by the addition of excess methyl iodide to a solution
of 2,4,6-tri-t-butylphenyl—lithium(” in anhydrous ether at 14°c.
After four hours the solution was worked up giving a white crystalline
solid, m.p. = 149°C, in 85% yield. The mass spectrum showed the
molecular weight to be 260 and that no impurities were present.
Confirmation of purity was obtained by thin layer chromatography on
silica gel.

The chemiocal shifts and integrated intensities (brackets) of
the four bands in the nuclear magnetic resomance spectrum (Fig. 1)

confirm the synthesis of 2,4,6-tri-t-butyltoluene.

** Present address Max Planck Institut fur Chemie, Heidelberg.

*  On leave of absence from Notre Dame University, Nelson, British Columbia.
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Fig I. Nuclear Magnetic Resonance Data. All solutions O-IM in CCiy
Chemical shift relative to TMS as internal stondard.

With benzene, the introduction of one or more alkyl groups usually results
in the shift of the ortho, meta and para proton resonances to higher
applied f‘ield(A). Methyl substitution in 1, 3, 5-tri~t-butylbenzene seems
to be quite unusual, The ring protons and the ortho t-butyl protons
shift to low field whilst the para t-butyvl protons are not shifted. Hence,
substitution of an electron-donating group in 1, 3,5-tri-t-butvlbenzene has
qualitatively the same effect as substitution of an electron-withdrawins
substitusnt in benzene. A complete study of the effect of monosubstitution
in 1, 3,5-tri-t-butvlibenzene, by nuclear magnetic resonance, has been .carried
out and will be putlished shortly.

Th2 ultraviolet spectrum of 2,4,6-tri-t-butyltoluene shows (Table 1)
the secondary band at 259 mu, characteristic of alkyl-substituted benzenes.

Methvl sibstitution in benzene and mesitylene shifts this band to longer

wavelengths with a concomitant increase in 6m&x'
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TABLE I

Compound Amax £hax Compound A’max Lmax Compound Enax Eox

benzene® 254 230 |1,3,5-trimethyl- | 261 210 [1,3,5-tri-t- |262 182

benzene® butylbenzenea
toluene® 262 270 11,2, 3,5-tetra- 268 264 [2,4,6-tri-t- [259 220
methylbenzenea butyltolueneb

a  API catalogue of Ultraviolet Spectra
b This work - methyl cyoclohexane as solvent

The hypsochromic shift on methyl substitution in 1, 3,5-tri-t-butylbenzene
would thus appear anomelous, Similar effects are observed when ortho

alkyl substituents prevent coplanarity of the two chromephones in molecules
such as biphenyl, benzaldehyde and acetophenone(S). Since the methyl

group cannot rotate out of the plane of the benzene ring, some other effect
must be present to relieve steric strain, In addition to the above effects,
there is a loss of structure in the 259 mu bend of 2,4,6~tri-t-butyltoluene.

(6)

This phenomenon has been taken by other workers as indication of ring
puckering.

The present results therefore indicate that in spite of the ease
and specificity of synthesis, the nuclear magnetic resonance and ultra-
violet spectra exhibit anomalies, indicative of a high degree of strain in
2,446-tri-t-butyltoluene, and possibly of ring puckering.

The usefulness of arvl-lithium compounds has been further demonstrated
by synthesis of the corresponding triphenyl and tri-t-butrlbenzaldehyde
and triphenyl and tri-t-butylbenzyl alcohol for the first time. Details
of these syntheses will be published in due course.
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