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As part of our general study of the spectral and chemical properties of 

the novel aromatic arsabenzene 1, 2,3 we needed methods for obtaining simple 

substituted arsabenzenes. AlthGgh our synthesis of 1, via hydrostannation of 

1,4-diacetylenesLfollowed by exchange with AsC~~,~ 
-- 
has been extended to the 

synthesis of some 2- and I-substituted arsabenzenes, 4,s the synthesis necessi- 

tates that the 3-position be unsubstituted. In order to prepare 3-substituted 

arsabenzenes, we have examined the thermal cleavage reactions of 1,4-Diels- 

Alder adducts of arsabenzene. 
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Arsabenzene will react readily with dimethyl acetylenedicarboxylate at 

80° to give a good yield of the expected arsabarrelene 3. 6'7'8 

6 7.0-7.4 (m, 4H), 5.6 (tt, J = 6, 2 Hz, lH), 3.7 (s, 6%. 

Ii-nmr (CDC13): 

Pyrolysis of adductzat 400* in the injector port of a g.1.p.c. led to 

Alder-Richart cleavage back to dimethyl acetylenedicarboxylate and arsabenzene 

as well as to 80% 2,3-dicarbomethoxyarsabenzene%by loss of acetylene. H-nmr 

(C3~6~): 6 10.1 (dd, J = 10, 1 Hz, lH), 8.2 (dd, J = 10, 9 Hz, lH), 8.0 (dd, 

J = 9, 1 Hz, lH), 3.88 (s, 3H), 3.90 (s, 3H). Mass spectral m/e = 256 (M+). 

The diesterkis easily purified by g.1.p.c. and is considerably more stable 

towards air-oxidation than arsabenzene itself. 
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Very surprisingly a 5% yield of dimethyl phthalatezis also ob.tained. When 

the pyrolysis is run at 210° in benzene solution, the yield of dimethyl 

phthalate increases to 30% at the expense of A (32%). 

Since the formation of adduct Ais thermally reversible, it is plausible 

to assume that the expelled dimethyl acetylenedicarboxylate may occasionally 

re-addacross C2-C5 of the arsabenzene to give transient adductL, which then 

rapidly affords dimethyl phthalateLon loss of the hydrocyanic acid analog, 

HCAs. 
9 At present we have no direct evidence for the fate of the HCAs. lo In 

the higher temperature gas-phase reaction, the bimolecular recombination of 

dimethyl acetylenedicarboxylate and arsabenzene is expected to be slow, hence 

the yield of dimethyl phthalate is low. The production of dimethyl phthalate, 

although not that of 4, can also be inhibited in the solution pyrolysis by the 
Tu 

addition of 1,4-diphenylisobenzofuran. This reactive diene preferentially adds 

to the dimethyl, acetylenedicarboxylate. 
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The thermal behavior of the dimethyl acetylenedicarboxylate adductLof 

2-methylarsabenzene is completely consistent with this mechanism. Flash pyroly- 

sis ofzat 400" affords 47% of 4% loss of methylacetylene and 43% of 6- 

methyl-2,3-dicarbomethoxyarsabenzene 8 via loss of acetylene. Dimethyl -- 

phthalate 1% and dimethyl 3-methyl phthalate 4% are formed presumably by loss 

of HCAs and CH3CAs from transient adducts 10 and 12. Higher yields of the 

benzocyclic products 5- 9 are obtained when the pyrolysis is run in solution IV - 

at 210°. As expected, no dimethyl 4-methyl phthalate could be detected. 
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Methyl propiolate reacts with arsabenzene at 100' to form two adducts in 

ratio of 2:3. The major product was assigned structure s'on the basis of its 

H-nmr (C3D60): 6 8.0 (d, J = 1.9 Hz, lH), 7.3 (t, J = 7.2 HZ, 2H1, 7.1 (dd, 

J = 7.2, 1.9 Hz, 2H), 5.9 (tq, J = 7.2, 1.9 Hz, lH), 3.7 Is, 3H). Mass spectral 

m/e = 224 (M+). The minor isaner was g. H-nmr (c3D60): 6 8.0 (d, J = 7.4 Hz, 

1H), 7.3 (t, J = 7.4 Hz, 2H), 7.1 (dd, J = 7.4, 1.3 Hz, 2H), 5.6 (qt, J = 7.4, 

1.3 Hz, lH), 3.7 (s, 3H). Mass spectral m/e = 224 (M+). The low regioselec- 

tivity suggests that these Diels-Alder reactions of arsabenzene are concerted. 

The previously proposed diradical mechamism7 might be expected to be highly 

selective. 

Flash pyrolysis of these adducts at 400' gave in addition to small quan- 

tities of methyl propiolate, arsabenzene and methylbenzoate a 3:2 mixture of 

3-carbomethoxyarsabenzene 5 H-nmr (C3D60): 6 10.6 (s, lH), 9.8 (d, J = 9.8Hz, 

lH), 8.3 (t, J = 9.8 Hz, lH), 8.2 (d, J = 9.8 Hz, lH), 3.9 (s, 3H); 

mass spectral m/e = 198 (M+) and 2-carbcmethoxyarsabenzene &5_: H-nmr (C3D60): 

6 10.0 (d, J = 9.8 Hz, lH), 8.6 (d, J = 8.6 Hz, lH), 8.1 (t, J = 9 Hz, lH), 

7.8 (t, J = 8.6 Hz, lH), 3.9 (s, 3H); mass spectral m/e = 198 (M+). Thus, 

overall the reaction consists of a simple entry into 2- and 3-monosubstituted 

arsabenzenes. 
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