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There has been inoreasing interest in recent years in the study of the electronic

absorption spectra of radical anions and dianions of aromatic hydrooarbons and related
mt-(n. Asobensene derivatives can be readily reduced to radical anions and dimiom(z)
and in this comwmunication we report acme important results obtained in the preliminary
investigation of the electronic absorption spectra of the radical anions and dianions of a
series of asobensenes produced by metal reduction.

Most of the radical anions of asobensens derivatives are green in colour and show
three characteristic a.bcorptitan bands, I, II and III, in the regions 300.330 m}.l., 400-460 m’.l.
and 600-850 m ,.L respectively, in the order of decreasing intensity. ThoAm values for
soveral radical anions are listed :Ln Table 1, The I band of the radical anions
sorresponds to the lowest energy 77—> Y ¥ transition of the neutrsl molecule, while the
II and III bands can be ascribed to the additional transitions expected due to the
presence of the elsctron in the lowest auti-bonding orbital{lP). The dlantons are yellow
in colour and show only one band at ~ 580 m I (Table 1). The mmber and positions of the
obaserved bands of the mono and di-anions as well as their relative band intensities agree
with the expected behaviour'iP),

The spectra of many of the anions showed evidence for the presence of dianions and
vice versa due to the disproportionation equilibrims, 2{'® M + M. Such disproportiona-
tioms of the radical ons are known in same other conjugated systems'}). The II band of
the anions appears to be sensitive to substituent effects, electron withdrawing groups
csusing bathoohromic shifts. Thus, the Am valuss in 4,4'-dioarbethoxy, 4,4'-dichloro
and 4,4'~dimethoxy derivatives are found at 515, 460 and 401 mj respectively. The dianion
band at ~ 380 n Iu. does not appear to be very sensitive to substitution.
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(Counter iom, I.:I.+; Solvent, Tetrahydrofuran)

Am values (mp)

? Radical aniona'®’ Diantons'®

H 515 420 605 579
4,4'-d1-4-C Hy 525 4% (b) 640 578
4,4'-a1-1-C,H, 330 415 (b) 610 (b) 580

4,00H, 502 427 (b) 805 578
4,41-41-0CH, 525 401 (b) 610 (o) 581
4,4'-di-C1 305 460 (b) 620 578
4,4'-di-Br 505 480 (b) 608 872
4,4'<d1~CO,Et 504 515 (b) 6p4 361 (o) 400 (o)
4,4'-d1-CgHg 519 485 640 (o) 388 (o) 483
3,3'=d1-Cly 312 424 (b) 612 380
3,3'-d1-0CH, 512 595 a0 73

(a) The spectra of the radical anions in some cases showed the
presence of the dianions and ylce verss; (b) broad; (o) shoulder

The II band of the radical anions were generally found to be very broad, the half-

intensity band width in some cases being as large as 100 n’J.. The bands were, however,

sharper when the counter ion was I.i.+ or vhen the solvents were polar, indicating that the

large width of these bands was mainly dus to the presence of intimate ion paris (lf'c+) and
solvent separated species (u'//c*). This conclusion is supported by the observation of a
sharp II band in the anion of 4,4'-di-methoxy azobenzene with I.:l+, vhere ESR evidence has

also shown the absence of metal ooupling("’). The presence of intimate and solvent separated

ion pairs is also likely to be respomsible for the broad III band of some radical aniomns to

appear as a doublet.

Both bands II and IIT show the expected varfation in A___ vith the ostion. Same

data on the dibenzopyridasine radiocal anion are given below:
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Oation Cationio radiua A of II and II bands
(r) in & "‘u-p(mm)
e e ——

1t 0.68 a5 as

o' 0.95 455 628

4 1.58 s o3

Free ion - 481 880

The bathochromic shift with increase in T, arises from perturbation of the molecular levels
by the catlonic charge; increasing the r, is likely to destabilise the ground state wore
than the exoited state. By extrapolating the r, to infinity, the A __ values of the
solvated free ion were estimated. Examination of the relative intensities of the two pesks
in the doublet of band III of dibensopyridasine anion with X', Na' and Li* gave the
proportion of ¥//Ct to be approximately ~ 0.8, cv 0.8 and v 0.9 respectively in tetra-
hydrofuran. The band separation between the two peaks iscv 4 K cala/mole. Thé relative
intensities of the two peaks of the III band also showed variation with solvent dlelectrio
constant, the proportion of w6t inereasing with inoreasing dielectric constant.

The spectra of the dlanions also bear soms evidencs for the presence of more than
one species possibly arising from intimate ion pairs and solvent separated ion pairs. Thus,
the dianion banis which are normally broad become sharper when Li+ is the counter ion as well
as when the solvents are more polar.

Studies on the disproportionation equilibrium as well as on the M c'e M7//ct
oquilibrium in the asobensene radical ions are presently in progress. The present studies
olearly show that the recent preliminary report of Aylvard and coworkers'>) on the absorp-
tion spectra of the azobenzene radical anion and dianions are likely to be erromeous. The
colours of the species reported by these workers are sufflcient to indicate that they are
dealing with species different from the mono- and di-anions, probably prodused by proto-
nation of these species. In the present atudy, we have also encountered spectra and colours
similar to those reported by Aylvard and coworkers'®), but it sppears that these arise from
species produced by subsequsnt reactions of the anions. It may be mentioned that the mono-
and di-anions are extremely sensitive to oxygen, moisture and other protonating solvents.
A1l the spectra reported here were carefully determined in dry nitrogen atmosphere in
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specially devised cells in a Oary i4-R spectrophotometer. A detailed report of this
investigation will be published in the near futurse.
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