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Derivatives of arsabenzenel’2 and of eu'szaant',hracenez-5 have been known for several years.
However, only recently the group of Markl reported the synthesis of arsabenzenss bearing
functional gfoups as substituentsﬁ-a. The synthesis of arsaanthracenes with functional
groups on the meso position seemed of interest in connection with the question as to
which factors contribute to the stabilization of the arsaanthracene system. It had been
found that 10-phenylarsaanthracen95 is considerably hore stable than the parent com-
pounds’4 or its 10-methyl and 10-ethyl derivativagg however it was not clsar whether
steric or electronic factors were mainly responsible for this difference. It was expec-
ted that an investigation of 10-chloro-, 10-bromo- and l0-methoxyarsaanthracense (1, 11

and III respectively) would contribute to clarify this point.

R I R = C1
I:::’ (::) ‘:::l IT R =Br

As III R = UIZH3
The synthetic approach to these systems was greatly facilitated by the discovery of an
oxidoreduction of the easily accessible arsinic acid IVlO. Treatment of IV with an excess
of thionyl chloride (room temperature) or thienyl bromide (refluxing) yielded the 5,10-
-dihalo-5,10-dihydroarsaanthracenes vall [63% yield; m.p. 167 - 170%; nmrl2 (CDCls):
8.15 - 7.70 (m, 2, aryl protons), 7.70 - 7.15 (m, 6, aryl protons), 6.07 (s, 1, methine

proton)] and ypll [46% yield; m.p. 179 - 181°%; NMR (coc1,): 8.24 - 7.84 (m, 2, aryl pro-

tons), 7.67 - 7.15 (m, 6, aryl protons), 6.30 (s, 1, methine proton)], respectively.
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The mechanism of this interesting novel reaction is not yet clear. As it does not occur
with the corrssponding phosphinic acid (which gives the expected phosphinic acid chlo-
ride), it is tempting to speculate on an intramolecular hydride shift in an intermediate

such as VI. The reaction is further being studied.
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The structures of Va and Vb were further corroborated by their conversion on boiling
with dry methanol to VIIall [91% yield; m.p. 120 - 122% NMR (coc,): 8.14 - 7.80 (m, 2,
aryl protons), 7.60 - 7.20 (m, 6, aryl protons), 5.28 (s, 1, methine proton), 3.10 (s,
3, CHSU)] and to VIIb'l [70% yield; m.p. 116 - 118%; NMR (coci,)s 8.25 - 7.88 (m, 2,
aryl protons), 7.64 - 7.17 (m, 6, aryl protons), 5.29 (s, 1, methine proton), 3.10 (s,
3, Cqu)], respectively. The structure of VIIa was further confirmed by its oxydation to

the 10-methoxy derivative of IV (m,p. 225 - 232° dec).

Treatment of Va, Vb, VIIa or VIIb with 1,5-diazabicyclo[5.4.0]undec-5-ene (DBU) in THF
in a high vacuum sealed vessel resulted in elimination of hydrogen halide and gave the
aromatic compounds I, II and III, respectively. In the case of Va, VIIa and VIIb the re-
action was performed at room temperature. Similar conditions lead to the complete decom-
position of Vb, so that the reaction had to be Qerfarmad at - 60° at this temperaturs,
formation of II was rapid, but the UV spectrum measured at room temperature began to di-

minish after one minute. The UV spectral data are presented in Table 1.
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Table 1

UV spectra (THF) in nm (log ¢)

I 390 (2.81) 410 (3.21) 434 (3.53) 461 (3.65)
11 414 439 468
III 378 (3.04) 400 (3.41) 440 (3.84) 463 (3.87)

The hydrogen halide elimination of VIIa and VIIb was followed by UV measurements. Both
reactions were of second order, the reaction of VIIb being about one order of magnitude

faster than that of VIIa.

Attempts to isolate ‘the ‘substituted arsaanthracenes had no succes due to the instability
of the compounds. II was the least stable, decomposition in solution (possibly dimerisa-
tiong) occuring aé room temperature within one minute. I was stable in solution for two
days, but decomposed after evaporation of the solvent (mass spectrum of the residue
showed m/e = 548), III was stable in solution but dscomposed also after evaporation of
the solvent. Therefore I and III were further characterized by their Diels-Alder ad-

11 [74% yield; m.p. 255 - 256°%; NMR

ductss’g after reaction with maleic anhydride: VIII
(Dg-DMS0): 8.35 - 7.17 (m, 8, aryl protons), 4.06 (s, 2, methine protons)] and 1x‘! [79%
yisld; m.p. 252 - 254%; NMR (Dg~DMSO): 8.04 - 7.14 (m, 8, aryl protons), 4.27 - 4,12

(AB spectrum, 3, = 9.3 Hz, 2, methine protons), 4.00 (s, 3, CHSO)], respectively.

AB

I R = Cl VIII R =Cl

II1 R = OCH3 IX R = UCH3

The longest wavelength maxima of I, II and III show approximately the same bathochromic

shifts relative to arsaanthracens as do 9-chloro-13, 9-bromo-14 and 9—msthoxyanthracen915

as compared to anthracene. As is generally the case in these systems, the conclusion
seems justified that the electronic structure of the anthracene and arsaanthracene series

16,17

is similar ae is the electronic influsnce (-I and +M) of the substituents. In spite

of the obvious electronic effects of Cl, Br and DCHS, the arsaanthracens system does not
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appear to be substantially stabilized; this strongly suggests that the observed stabili
zation by a 10-phenyl substituent is predominantly steric and not electronic of nature.
The definitive answer to this problem may be expected from a study of 1l0-t-butylarsa-

anthracense, the synthesis of which is being investigated.

Financial aid by the Netherlands Foundation for Pure Ressarch (Z.W.0.) via the Founda-

tion for Chemical Research (5.0.N.) is gratefully acknowledged.

Refarances

1. A.J. Ashe, J. Amer. Chem. Soc., 93, 3293 (1971)

2. G. Mirkl and F. Kneidl, Angew. Chem., 85, 990 (1973)

3. P. Jutzi and K. Deuchert, Angew. Chem., 81, 1051 (1969)

4., H. Vermeer and F. Bickelhaupt, Angew. Chem., 81, 1052 (1969)

5. H. Vermeer and F. Bickelhaupt, Tetrahedron Letters, 1970, 3255

6. G. Markl, J. Advena and H. Hauptmann, Tetrahedron Letters, 1974, 203

7. G. Markl, J. Advena and H. Hauptmann, Tetrahedron Letters, 1974, 303

8. G. Markl and F. Kneidl, Angew. Chem., 86, 745, 746 (1974)

9, H. Vermeer, Thesis, Vrije Universiteit (1973)
10. W. Gump and H. Stoltzenberg, J. Amer. Chem. Soc., 53, 1428 (1931)
11. The compounds gave "satisfactory elesmental analysis"
12. Chemical shifts are given in 3 (ppm) from internal TMS
13. A. Etienne and M., Legrand, Bull. Soc. Chim. France, 1953, 108
14, E., Laffitte and R. Lalande, Bull. Soc. Chim. France, 1957, 761
15. E. de Barry Barnett, J.W. Coock and T.E. Ellison, J. Chem. Soc., 1928, 885
16. W. Schéfer, A. Schweig, H. Vermeer and F. Bickslhaupt, Rec. Trav. Chim. Pays-Bas,

93, 17 (1974)

17. W. Schéfer, A. Schuweig, F. Bickelhaupt and H. Vermesr, Angsw. Chem., B84, 993 (1972)



