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In an earlier report [1] we showed the theoretical feasibility of obtaining substituted methylene-
quinones containing an amino group at the double bond of the methylene group, Continuing this work, we
have syathesized a number of a-alkyl(phenyl)-a~dialkylamino-2,6-di~tert-butylmethylenequinones (I)-(XIII)
and studied the effect of electron reaction of the amino group with the conjugated bonds of methylene-
quinone; this study was based on the UV spectra of these compounds, The latter were synthesized from the
corresponding alkyl-substituted methylenequincnes by addition of secondary amines, followed by oxidation
of ¢-allyl-4-hydroxy-3,5-di~tert-butylbenzylamines with potassium ferrocyanide in alkali (see scheme on
p. 1533).

TABLE 1. 4~[(¢-Alkyl-a-dialkylamino)-methyl]-2,6-di-tert-

OH
(CHa)C\ (‘\l C(CHa)s
butylphenols \[ )
R—CHNR'R”
" F d,
Cpd- | g NRB . {Yield |pmpirical |_ o % (calculated,%
: mp, °C | q
No. formula c H c u

/j 7
XV | H |8 Neen, | 9193 | 88 | CuHyONs [75,56 10,84 75,41| 10,72
NEVAR 75,64 | 10,81

100102 | 82 | CeeHsON |79,81 144,26 79,68] 11,25

XV H CH,
Q ’ 79,73 11,08
‘N
CH,

XVl | H N 148—150% 77 | CHON |78,22(10,54| 78,11] 10,41
N 78142 | 10,42

XVII | CH e 89—901 | 85 | CisHxON |78,84(10,72] 78,52| 10,61
) AN 78.50110,78

XVIIT | CoHs N 95—98 | 88 | CaaHlON {82,031 9,33] 81,83 9,26
N 81,96] 9,30

XIX | CHs 19—21 | 66 | CaoHssON | 79,36(40,87| 79,18| 10,91
N 79,20 | 10,95
CH,
C

XX | CeHs| 8384 | T | CoHxON [82,24] 9,81] 82,12 9,70
82.17| 9,76
CH,
H,C

XX1 | CgHs 150—151 | 88 | CaeHg:ON {82,31] 9,84 82,26 9,82
O 82,41 9,97

XXII | GeHs v Yo 131—132 | 93 | CesHas0.N | 78,94 9,37| 78,72 9,28
N 78,81 9,41

* Literature data [5]: mp 148-150°,
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The addition of amines to a-substituted 2,6-di~tert-butylmethylenequinones gives good yields
{Table 1) when the methylene is treated with the secondary amine in benzene. Under these conditions
aminomethylenequinones (I)-(XIII) are formed with equal readiness, giving yields up to 909 (Table 2).
The structure of these aminomethylenequinones has been confirmed by the IR spectra, which contain con-~
jugated carbonyl bands in the range 1620-1650 cm™~! but no bands of sterically hindered phenolic hydroxyl
(3640 an~1), The spectra of methylenequinones (V), (VI), (VII), (XI), and (XII) also contain a 3060 cm™!
band, characteristic of the ethylene-imine ring.

T1e wavelength of the absorption maximum of methylenequinones (I)~(XIII) in the UV range depends
on the character of the c-substituent and its degree of conjugation with the m-electrons of the methylene-
guinone system; the phenomena observed in the present work are consistent with the general laws of the
effect oi the molecule's degree of conjugation on the character and value of the displacement of the maxi-
mum in the UV range [2]., If the substituent is a dimethylamino, piperidino, morpholino or N-methyl-
piperazino group, the corresponding methylenequinones have maxima in the narrow range 375-380 my,
which corresponds to maximum conjugation of the free pair of nitrogen electrons in the a~substituent
forms part of, say, the ethylene-imine ring, the electron reaction with the m-electrons of the methylene-
guinone will be somewhat less and the maxima of such methylenequinones (V) and (VI) displaced towards
the shortwaves {see Table 2). Addition of the phenyl group as the second a~substituent is accompanied by
bathochromic displacement of the absorption maximum [cf., for example, (I) and (VII), and (V) and (VII)].

It is known [3] that the degree of conjugation of the free electron pair of nitrogen with the r-elec-
trons of a conjugated system is largely determined by steric factors. Owing to this, an increase in the
alkyl substituents in the dialkylamino group is accompanied by a reduction in the conjugation of the free
pair of electrons of the amino group's nitrogen atom with the m-electrons of methylenequinone. In fact,
in the case of (IX) and (X) the maximum is displaced towards the shortwaves and is 3256 mu. The opposite
effect we.s observed when we compared the spectra of o-(2,2~-dimethylethylene-imino}2,6-di-tert-butyl-
methylenequinones (XI) and (XII) with those of (VI) and (VIII). The steric effect of the two methyl groups
should have reduced still further the degree of conjugation of the free electron pair of the ethylene-imine
ring's nitrogen atom with the methylenequinone system; however, in this case the maximum is displaced
somewhat towards the longwaves, which indicates an increase in the system's conjugation, This is prob-
ably due to the ethylene-imine ring's capacity to propagate conjugation, i.e., in the given compound we
evidently observe the "hyperconjugation effect™ of the methylene groups and the methylenequinone system
via the echylene-imine ring, A similar effect has already been noted [4] in a number of cyclopropane
compounds,

EXPERIMENTAL

a-Alkyl(phenyl)-o-dialkylamino-2,6-di~tert-butylmethylenequinones
(1) -~ (XITI). To a mixture of 2 g of potassium ferrocyanide and 2.5 g of KOH in 25 ml of water was added
{in a current of argon) a solution of 0.005 M of the corresponding phenol in 25 ml of benzene. The mix~-
ture was stirred for 30 min at 40°, the organic layer separated, washed with water, dried with CaCl,, the
solvent distilled in vacuum and the residue crystallized from hexane. Table 2 gives the yields, physical
constants and ultimate analyses of the compounds,

4~ N,N-Dialkylaminomethyl)-2,6-di-tert-butylphenols (XIV)-(XVI). To a solu~-
tion of 0.01 M of 4-hydroxy~-3,5-di~tert~butylbenzyl bromide in 50 ml of ether was added 0.02 M of the
secondary amine and 0.02 M of triethyl amine in 2 ml of ether. After 30 min the solution was treated with
water, the organic layer dried with MgSOQ,, the solvent distilled and the residue crystallized from hexane,
Table 1 gives the yields, physical constants and ultimate analyses of the compounds.

4-{a~Alkyl-a~-dialkyamino)-methy]-2,6-di-tert-butylphenols (XVII)~- (XXII).
To a soluzion of a-methyl(phenyl)-2,6~di-tert-butylmethylenequinone in 50 ml of hexane was added 0.02
M of the ssecondary amine. After 2 h the solvent was distilled in vacuum and the residue crystallized from
hexane, Table 1 gives the yields, melting points and ultimate analyses of the compounds,
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CONCLUSIONS

1. The authors have synthesized 4-{[a-alkyl(phenyl)-a-dialkylaminojmethyl}-2,6-di-tert-butyl-
phenols by reacting a-methyl(phenyl)-2,6-di-tert-butylmethylenequinones with secondary amines,

2, A number of a-alkyl(phenyl)-a-dialkylamino-2,6-di-tert-butylmethylenequinones have been ob-
tained by oxidizing the corresponding phenols with potassium ferrocyanide,

3. The absorption maxima of g-alkyl(phenyl)-c-dialkylamino-2,6-di-tert-butylmethylenequinones
in the UV region depends on the character of the dialkylamino group and is related to the capacity of the

free electron pair of the nitrogen atoms to participate in conjugation with the w-electrons of the methylene-
duinone system,
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