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The highly sterically hindered, T0-mesityl-
-9-arsaanthracene (15] has been prepared

by pyrolysis of the dihydro-precursor 3.
DOue to steric hindrance at the 10-position,
1g is the most stable of all known deriva-
tives of arsaanthracene; even the Diels-
Alder reaction with maleic anhydride is
slow and reversible at ambient tempera-
tures, leadipg to the 9,10-adduct 4. At
higher temperatures, an alternative Oiels-
Alder reaction yields the 1,4-adduct 3,

the first known derivative of arsanaphtha-
lene, The carbon analeg B of Jg gives the

Arn

corresponding 1,4-adduct 7.

It has been shown that substitution in the 10-position generally increases the
stability of the 9-arssanthracene system [111 towards dimerization and polyme-

rizatinnz’s. More in particular, it has been observed that substituents with a

broed renge of electronic effects (1, R=H", CH32. E2H52, DCH35, c1?, Br°) do

not confer sufficient stability on ] to make it isolabls &t room temperature,
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whereas R=aryl (], R=C H (1b] . p- CH 5 47. p-CH DC H4 ) does so in spite of

the fact that the UV-spectra clearly indicate that the aryl groups are nearly

perpendicular to the tricyclic systesms the cnnclqsiqn has been dreawn that steric
1

factors are predominant in determining the stability of i
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In arder to corroborate this hypothesis and thereby to obtain even more stable
derivatives of ], it was desirable to introduce still bulkier groups R in the
10-position of l. As attempts to synthesize 10-t-butyl-9-arsaanthracene (l.
R=t-C4H9] have failed so fara, we uyndertook the synthesis of 1D-mesityl-9-

arsaanthracens (1c).

A
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Reaction of 2? with mesitylmagnesium bromide in ether/benzane gave 3 1[94%
yisld: m.p. 208-211°C; NMR (COC1,,. 20°C2: 7.50-6,50 (m, 20, aryl-Hl, 3.95 (s, 2,
CH,), 3.11 (s, 2, CH,J, 2,31 (s, 3, p-CHy), 3-1 p.p.m. (bs, B, 0-CHy31 at -20°¢
tha latter signsl was split in two: 3.0 (s, 3, o—CHaJ and 1.32 p.p.m. (=5, 3,
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U-CHS); coalescence at 0°C with a rotation barrier of 13.8 kcal/mul). When 3,
was pyrolized in a flow system7 at 500°C in vacuc 15 was obtained in surpri-

singly good yield (56%: m.p. 150-152°C; UV (THF), A ax (log €): 386 sh (2,93),

m
408 (3.61), 429 (3.35), 455 nm {4.08); NMR (EDEIBJ: 8.65-8.50 (m, 2, aryl-H],
7.85-7.67 [m, 2, aryl-H), 7.42-7.2Z (m, 4, aryl-H), 7,05 (s, 2H, mesityl-H],
2.47 (s, 3, p—EHal, 1.67 p.p.m. (s, B, D—CHSJ; mass spectrum m/e: found

358,0690, E22H19A5f caled, 358.0703). The longest wavelength absorption of 1c

8. indicating even further reduced

is 4 nm more hypsochromic than that of 1E
conjugation between the mesityl group end the tricyclic ring system; apparent-
ly, the two ortho methyl groups enforce a practically perpendicular position.
The 1H NMR atsorption of the ertho methyl groups is strongly shifted upfield

due to the shielding effect of the arsaanthracene system; a similar effect

has been observed for the recently prepar‘edg carbon analog § of 13,

In accordance with the above-mentioned prediction, 19 proved to more stable

than 1E: in a high vacuum system the UV spectrum of 2 solution of 1c in THF
remained absolutely stéble for weeks, whereas that of 1E irreversibly diminished
after a few days, The reaction of 12 with oxygen [air], however, 1s instan-
tanecus and not noticeably slower than that of other 1f this permits the conclu-
sion that oxidation of arsaaromatic compounds 1s initiated by attack of oxygen

at the arsenic atom.

As a further illustration of steric hindrance as the major cause of the
high stability of 15, its reactivity in the Diels-Alder reaction with maleic
énhydride is remarkably reduced. While all cther known derivatives of 1, add
malqin anhydride at positicns 9 and 10 in a reaction which at room temperature
is complete and more or less instantaneous, the analogous reactiaon of 15 to 4,
is reversible and slow: the kinetic and thermodynamic parameters of this

equilibrium are undser investigation. As dissocdiation is favoured at higher
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temperatures, 4 is air-sensitive because of the formation of 15; for both
reasons we did npot yet succesd in the purification of 3 by recrystallization
or sublimation; it was obtained in quite pure form by heating in vacuo to 50°C,

in order to remove excess of malsic anhydride (m.p, 124-126°C (IR(KBr)):

1

1845,1770 om ) NMR (CDCISI: 7.91-7.80 (m, 2, aryl-H), 7.42-6.57 (m, 8, aryl-H),

5.08 and 3,34 (AB, JAB= 8 Hz, 4, =CH), 2.73 (s, 3, CHSJ, 2.37 (s, 3, CH3],

1.12 pypem. {s, 3, CHSJ]'

Above 1BSDC, Jc and maleic anhydride react in an alternative Diels-Alder fa-
shion at pasitions 1 and 4 af 15 under farmation nF;? at higher temperatures,
this reaction is reversible. For this reason, we have not yet abtained ;i caﬁple~

tely free of 15, and the air-sensitivity of both compounds has thwarted attempts
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for further purification. However, the structure of Evfollnws unambiguously

from its NMR spectrum (CDCl.; compare alsc the NMR spectrum of JJ): 5.49-8.31

3
(m, 1, H ), 7.82-7.,20 (m, 3, H ), 7.07 (s, 2, K_), B.76-6.53 (m, 2, H,,
5.38-5.22 (m, 1, probably H_), 4.42-4.24 (m, 1, probably Hel, 3.44, 3.14

(AB part of ABXY, J =9 Hz, J, %] = 3.5 Hz, 2, Hg]' 2.43 (s, 3, CHBJ.

AB AX " UBY
1.79 (s, 3, CH3]. 1.67 p.p.m. (s, 3, CHBJ. To our knowledge, 5 is the first

known derilvative of 1-arsanaphthalene.

In the anthracene system, 1,4-addition is seldom and restricted to cases with
steric crowding in the meso-position10. It was therefore of intersst to compare
the behaviour of 1¢ with that of its carbon analog E. As the Diels-Alder
reaction of anthracenes occurs at higher temperatures than that of 1: the step
of 8,18-addition between § and maleic anhydride tﬁ form the carbon analog of
4 was apparently by-passed: at 165°C, Z, was formed (m,p. 187-18800; IR (KEBr):
1860, 1780 cm-1x uy (CZHSDH], Amax {log e): 281 (3.84), 279 (3.97), 269 (3.83),
254 nm (4.01); NMR [CDClSJ: 7.90-7.70 (m, 2, acyl-H), 7.50-7.10 (m, 3, aryl—Hl,
7.04 (s, 2, Hcl, 6.80-6.57 (m, 2, Hd]. 4,78-4,58 (m, 1, HB?J, 4.33-4,11 (m, 1,
H.?), 3.47, 3,22 (AB part of ABXY, I, = 9 Hz, J, %

f AB AX Igy
{s, 3, EH3], 1.83 (s, 3, CHSJ, 1.69 (s, 3, CHS)' on heating above its melting

= 3.5 Hz . 2, F&l. 2.42

point, was reconverted to §,

L
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