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REACTION OF BENZYNES WITH 9-t-BUTYLTHIOANTHRACENE
TO AFFORD 9-t-BUTYLTHIOTRIPTYCENES

Nobuo NAKAMURA
Department of Chemistry, Faculty of Science, The University of Tokyo,

Hongo, Bunkyo-ku, Tokyo 113

Reaction of benzynes (3a, ¢, d) with 9-t-butylthioanthracene
(2d) resulted in formation of the corresponding 9-t-butylthiotripty-
cenes (ég, c, g) and 5-t-butylthio-6,11-dihydro-6,ll-ethenonaphtha-
cenes (6a, ¢, d), while that of 1,4-dimethoxybenzyne (3b) with 24
did not give the corresponding adducts (5b, 6b).

Organic sulfides are well known to react with benzyne to provide initially the
corresponding sulfonium betaines 1, which then collapse, by elimination or rear-
rangement reactions depending on the substituents of the sulfides, to final

products.l'Z)
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Scheme 1.
These results are explained in terms of electrophilic nature of benzyne. Synthetic
)

applications of such reactions have been reported.3 On the other hand, benzyne
exhibits dienophilic character also to perform Diels-Alder reaction, one of typical
examples of which is formation of triptycene from benzyne and anthracene.4) In the
course of the studies on rotational isomerism, the present author has encountered

a chance to let benzyne (3a) react with 9-alkylthioanthracenes (2a-d), and has
found an interesting example that the benzynes (3a, ¢, d) do not attack the sulfur
atom of 9-t-butylthioanthracene (2d) but do the anthracene nucleus of 2d. 1In this
communication, the author wishes to report the preliminary results on the above
observations.

5)

9-Alkylthioanthracenes (2a-4d) were reacted, at first, with an excess of
benzyne (3a) generated in situ under aprotic conditions at a reflux temperature of
the reaction mixture. 1Inspection of the reaction products by nmr and TLC indicated
almost complete consumption of the starting sulfides 2a-c and the absence of the
triptycene derivatives. One of the reaction products from 2b and 3a was confirmed

5)

as 9-phenylthioanthracene. These facts may probably be accounted for by the
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"normal" reaction pathway via the anthrylsulfonium betaine 4 formed by electro-

philic attack of benzyne to the sulfur atom (Scheme 2).
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In contrast to these observations, the sulfur atom of 9-t-butylthioanthracene
proved to be intact under the reaction conditions, and benzyne behaved as a dieno-
phile to afford 9-t-butylthiotriptycene (5a)®) (9,10-adduct) and 5-t-butylthio-6,11-
dihydro-6,1ll-ethenonaphthacene (Qg)7) (1,4-adduct) along with considerable amount of

the starting sulfide 2d (Scheme 3).
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Typical procedure is as follows: To a refluxing solution of 9-t-butylthio-
anthracene (10 mmol) in 1,2-dimethoxyethane (DME, 30ml) were simultaneously added
a solution of isopentyl nitrite (30 mmol) in DME (5 ml) and that of anthranilic
acid (20 mmol) in DME (40 ml) over a period of 2 h . After further 15-min stirring
under a reflux, the solvent was removed under a reduced pressure and the residue
was chromatographed on silica gel (500 g) with a 5:1 mixture of hexane and dichloro-
methane, yielding 9-t-butylythioanthracene (1.34 g, 51 g, R 0.68), 9-t-butylthio-
triptycene (1.23 g, 36 &, Rf 0.23), and 5-t-butylthio-6,11-dihydro-6,1l-etheno-

naphthacene (0.44 g, 13 g, Ry 0.38).

Table 1. Reaction of Benzynes with 9—t—Buty1thioanthracenea)

Benzyne (3) 9,10-Adduct (5) 1,4-Adduct (6) Recovered 2d
X Y Yield (molg) Yield (molg%) Yield (mol%)
a H H 36 13 51
b OMe H 0 0 100
c H Me 24 14 62
d c1 c1 21 (23)P) 26 (25)°) 53 (52)°)
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a) Benzynes were generated in situ from the corresponding anthranilic acid
and isopentyl nitrite in DME at a reflux temperature of the reaction
mixture (heating-bath temperature was controlled at 100 °C).

b) Values in parenthesese were obtained using hexachlorobenzene and butyl-

lithium in ethereal solvent according to the reported procedure.B)

Similarly, the reaction of the substituted benzynes (3b-d) with the sulfide 2d
was also examined: The reaction of 2,3-dimethylbenzyne (3c) and tetrachlorobenzyne
(gg) with gd again afforded both the corresponding 9,10- and 1,4-adducts, but that
of 1,4-dimethoxybenzyne (3b) with 2d resulted in complete recovery of the starting

. 9,10) - o
sulfide 2d.

signals of the triptycenes (5a, ¢, d) are shown in Table 2.

The results are summarized in Table 1 and the characteristic nmr

Table 2. Characteristic NMR Signals of the Triptycenes (5a, ¢, g)a,b)
1 H NMR 13 C NMR
t-Bu 10-H peri-H's®’ t-Bu 9-C 10-C
5a 1.73 5.29 7.83 7.33 34.25 47.07 65.61 54.13
Egd 1.74 5.22 7.80 7.30 34.29 47.03 65.29 53.68
7.53 7.12
5d 1.47 5.98 8.28 7.47 33.76 49.10 68.90 52.14

~~

a) Chemical Abstructs numbering for triptycene (9,10-dihydro-9,10-o-benzeno-
anthracene ) is adopted in this paper.ll)

b) Spectra were recorded with CDCl3 solutions. Chemical shifts are expressed
in § unit (ppm from internal TMS).

c) peri-Protons on the same side of the substituent in the 9-position
resonate at lower field than those on the other side.

d) Aromatic methyl signals appear at 6§ 2.13 and 2.16 in 1H NMR, and at

§ 19.23 and 19.64 in 13c NMR.

As product ratios of 5 to 6 show, a reactive benzyne such as 3d adds non-selec-—
tively to anthracene nucleus, while ordinary benzyne adds more selectively to the
9,10- position than to the 1,4-position of the anthracene ring. The ratio (§/§)
seems to be almost independent of the methods by which benzyne is generated, as the
ratio (gg/gg) obtained from 3,4,5,6-tetrachloroanthranilic acid and isopentyl
nitrite and that from hexachlorobenzene and butyllithium are nearly the same value.l2)
Similar results has been reported in Diels-Alder addition of benzyne to 9,10-di-
phenylanthracene, the product ratio of the 9,10-adduct relative to the 1,4-adduct

being 0.1:1 and independent of the benzyne precursors.l3)
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