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GENERATION AND THE AMBIDENT CHARACTER OF 9-ANTHRYLMETHYL CARBANIONS
T. A. Engler and H. Shechter*

Chemistry Department, The Ohio State University, Columbus, Ohio 43210

Abstract: 9-Methoxymethylanthracene, 9-trimethylsilylmethylanthracene and 9-thiomethoxy-
methylanthracene are converted by butyllithium reagents to a-methoxy-9-anthrylmethyl, o~
trimethylsilyl-9-anthrylmethyl and 9-anthrylmethyl carbanions, respectively, which react at
their C-10 and C-11 positions with appropriate electrophiles,.

Various methoxymethylarenes (1, Eq 1) are deprotonated by E:butyl1ithium/TMEDA/Et20 at
-78°C to methoxyarenylmethyl carbanions (2) which react with chlorotrimethylsilane to yield
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methoxymethylanthracene (4), 9-trimethylsilylmethylanthracene (5) and 9-thiomethoxymethyl-
anthracene (@) with alkyllithium reagents and the reactions of the subsequent carbanions,
lla-b:13a-b, with varied electrophiles., The results reveal the extensive ambident
character of simple 9-anthrylmethyl carbanions at their C-10 and C-11 positions and the po-
tential of such systems for synthesis.2 The study is also of note in that 6 undergoes
efficient dethiomethoxylation by t-butyllithium or with lithium to give the parent 9-
anthrylmethyl carbanion, 13a-b, which is then usable synthetically.
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In the present investigation 4 and t-butyllithium (1.0-1.2 equiv) in TMEDA (1.0-1.3
equiv)/EtZO at -78°C are found to give 1la-b, a dark green anion, which reacts with chloro~
trimethylsilane to yield, after column chromatography on silica gel, 9-methoxymethylene-10-

trimethylsilyl-9,10-dihydroanthracene (lé4a, 40%),3a 9-anthraldehyde (15a) and 9-neopentyl-
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anthracene (7, 16-36%). Similarly, quenching the mixture from 4 and E;BuLi/TMEDA/EtZO at
-78°C with deuterium oxide (D20) results in 10-deuterio-9-methoxymethylene-9,10-dihydro-
anthracene (l4b, > 55%), 9-anthraldehyde (15b) containing 64% D at C~10, and Z.3b
Formation of l4a and 14b clearly indicates the carbanionic activity of lla-b at C-10.
Hydrolysis and oxidation of l4a and 14b during chromatography and work-up account for the
production of 15. The origin of 7 has not yet been established. Hydrocarbon 7 might arise
from 4 by Sy2 displacement by t-butyllithium, radical-anion processes analogous to that to

be discussed for 6, alpha-elimination with capture of t-butyllithium or other complex

processes.
H, ,Z
e’ A
Ho<E
E
140;Z=0CH3,E= Si(CH3)3(40%)  [4b; Z= OCHz,E=D(55%) 150 ;E =H
14¢;Z=0CH3,E=CH3  (75%)  14d;Z= OCH3, E = COCgHg (45%) 5b; €= D

14e; Z=0CHz,E=CHOHCH3 (53%)  |4f; Z=0CH3z ,E = CHOHCgHg(39%)
189 ; Z =0CH3E=COH(CH3),(55%) 14 h ;Z=Si(CH3)3,E =Si(CH3)5(55%)
\4i { Z=H, E=CHg (37%) 14 ,Z=H,E=CHOHCgHg (20%)

The preparative potential of lla~b is illustrated further by its reactions with
dimethyl sulfate, benzoyl chloride, acetaldehyde, benzaldehyde and acetone to give the iso-
lable, analytically-pure C-10 products, lic-g, in the indicated yields.3b The significant
behavior of lla~b thus is its electrophilic reactlvity at C-10. This property of lla-b is
similar in part to reactions of 9-anthryldiphenylmethyllithium with ethereal hydrogen chlo-
ride to give 9-diphenylmethylene-9,10-dihydroanthracene and 9-diphenylmethylanthracene in
7:3 ratio4a and the recent 4::onversionsl‘b of 2-(3-methyl)naphthylmethyllithium by chlorotri-
methylsilane and by bromine to 2,3-dimethyl-l-trimethylsilylnaphthalene and l-bromo-2,3-~di-
methylnaphthalene, respectively.ac The specificity of reactlons of lla-b at its C-10 posi-
tion in the present systems is presumably the result of electronic effects5 and because of
steric factors as in 16 in which peri-interactions are relatively minimized. Competitive
nucleophilic attack at C-11 in lla-b as in 17 or rearrangements of l4a-l4g to 9-methoxy-—
methyl-10-substituted-anthracenes are apparently inhibited by steric demands at the peri

positions,
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Deprotonation of 5 to 12a-b, a deep green anion, is effected by n-butyllithium (1.0
equiv) in TMEDA/EtZO at 0°C. Quenching of 12a-b with methanol results in regeneration of
5 (100%). Methanol-0-D (CH3OD) leads to deuteration of 12Za-b at C-11 to give 9-trimethyl-
silylmethylanthracene (18) which does not contain deuterium in the anthracene unit of the
product and thus 19 was not formed initially and then rearranged to 20. Reaction of 12a-b
with chlorotrimethylsilane results however in trimethylsilylation at C-10 to give [9,10-
dihydro~10-(trimethylsilylmethylene)-9-anthryl]trimethylsilane (14h) in 85% isolated
yield. The difference in the behavior of ]2a-b in protonation and in reaction with chloro-
trimethylsilane appears to be related dramatically to the differences in the steric effects
at the peri~positions in the two systems. Reactions of ]2a-b with bulky electrophiles to

give analogs of l4i-j would thus appear to be of considerable synthetic promise.
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Of particular interest is that t-butyllithium in TMEDA/EtZO at -78°C converts thio-
ether 6 efficiently to the (emerald green) lithium derivative of 13a—b.6 The behavior of
alkyllithium reagents with 6 i1s thus decidedly different from that with 4 and 5. Further,
lithium (3 equiv) also reacts with 6 in tetrahydrofuran at 25°C to give 13a-b which is
trapped by chlorotrimethylsilane to yield 5 (85%). The reactions of 6 with n-butyllithium
or with lithium are the first preparations of lithio 13a-b to be reported.7 The
mechanisms, however, by which ]3a-b are formed from 6 are as yet not clear. Routes to 13a-
b of special consideration involve electron transfer to 6 and subsequent loss of

thiomethoxy free radical from 9-thiomethoxymethylanthracene radical-anion (21)
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Lithio 13a-b reacts with deuterium oxide to give 9-methylanthracene (8, 88%) in which
> 90% of the deuterium is in the methyl group. Similarly, 13a-b and chlorotrimethylsilane
yield 5 (91%). The behavior of 13a-b in these systems is thus as a nucleophile with (near)

exclusivity for reaction at C-1l1. 1In contrast however l3a-b effects displacement of
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dimethyl sulfate to form 9-ethylanthracene (9) and 10-methyl-9-methylene-9,10-dihydro-
anthracene (l4i) in 1:1 ratio in 73% yield. Also, benzaldehyde reacts with lla-b, yield-
ing, after neutralization and column chromatography, 2-(9-anthryl)-l-phenylethanol (10) and
9,10-dihydro-10-methylene-g-phenyl-9-anthracenemethanol (143j) in 3-4:1 ratios in 82-92%
yields. Thus with appropriate nucleophiles l3a-b is an ambident nucleophile at C-10 and
C-11. These results support the proposition that the ambident selectivity of 9-anthryl-
methyl carbanions for reaction at C-10 is enhanced with relatively bulky electrophiles. Of
further note is that 14i is converted by trichloroacetic acid in chloroform at 25°C to the
more thermodynamically stable isomer, 9,10-dimethylanthracene (22), in 100% yield. On the
other hand, trichloroacetic acid/chloroform effects cleavage of 14j to 9-methylanthracene
(8, Z=H; 90%) and benzaldehyde; 9-(a-hydroxybenzyl)-10-methylanthracene (23) is not found.
Further study of electrical and steric factors on the reactions of arylmethyl carban-

ions with varied electrophiles is in progress.
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