THE SYNTHESIS AND PROTONATION OF MONO- AND DIBENZOBISDEHYDRO[15]ANNULENONES.
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The effect on the ring current of macrocyclic conjugated systems produced by annelation
of one or more benzene rings is of considerable :i.nterest.‘2 In the 1,3-bisdehydro[11+]annu1ene
series, it has been shown that fusion of a benzene ring reduces the diatropicity of the
ma.crocycle,3 but the interpretation of the data is complicated due to the conformational
mobility of the "parent" sys‘t‘.ems.4 The bisdehydro[lS]a.nnulenone_l_ and the strongly diatropic,

conformationally fixed, protonated species 2 have been prepared previously.5 We now describe

syntheses of the protonated bisdehydrol[i5lannulenones Z and 13, formally derived from 2 by

replacement of one or of both cyclohexene rings by benzene. This has enabled us to study the
effect on the ring current produced by fusion of one and of two benzene rings onto a strongly
diatropic conformationally fixed macroecyclic (lig_+2) n-electron system, while keeping possible
changes in stereochemistry to a minimum, p - .

Reaction of equimolar amounts of the ketone 3 = and the aldeh:é'ge L4 7 in ether in the
presence of methanolic KOH under N, for 4 hr at ~10° led to crude 5, " which was coupled
directly with cupric acetate in pyridine at 55°. Preparative layer chromatography on Kieselgel
PFZS‘& + 366 then gave 11% (based on 3 and 4) of the essentially atropic mouobenzob:.sdeh?'d.ro-
[15Jannulenone 6 as yellow crystalsj decomp. ca 140°; m/e 310.135 (caled. 310.136); 'H-nmr
(CDC1, , 100 MHz) T 2.07 (1H, m), ca 2.35 - 3.9 (9H, m), 7.6 (4H, m), 8.25 (4, m); ir (KBr)
1640vs, 1605s cm ', )\max (ether) 249 ( & 22,100), 280sh (32,700), 303 (38,700), 378 nm-
(9200). Treatment of 6 with CFsCOOH gave a violet solution of 27 (xmax 373, ’+98,‘612 nm), from
which 6 could be regenerated on quenching with aqueous NaHCOs .
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o~-Ethynylbenzaldehyde (_8_) 6 was converted to the vinylogue 10 by the method of Cresp gt g_l_.g

Reaction of 8§ and the salt 9 9 in DMF with ethanolic Li0Et at 90°, followed by hydrolysis with
conc -HC1 in THF at room temperature, gave 70% of 10 19 (ig0lated by chromatography on Al, Oy ) as
needles, mp 9495511 ) nax (other) 241 (€29,500), 247 (28,000), 289 nm (27,000).
Condensation between 3 and 10, essentially as indicated for the reaction of 3 with 4, yielded
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60% of 11 (isolated by chromatography on Al; Oy ) as yellow needles, mp ca 112-116° deccmpiac’l1

ir (CCL,) 1655m, 1620s, 1590s cm ' ; )‘max (ether) 345 nm (€ 40,300). Oxidative coupling of
11 to 12 proved troublesome, but this reaction could be carried out in low yield with cupric
acetate in DMF at 50°; chromatography on Al; Oy and then on Si0, yielded 7.5% of the atropic
dibenzobisdehydrol15]annulenone 12 as bright yellow crystalsj decomp ca 150°; m/e 306.103
(calcd. 306.104); ‘'H-nmr (CDCly, 100 MHz) t 2.0 - 3.3 (complex m); ir (KBr) 1650s, 1625m,
1580s cm ' A pax (ether) 300 (& 50,500), ca 350sh nm (13,800). Finally, treatment of 12
with CF; COOH gave a dark red solution of 13 ( ,\m ax >0sh, 370sh, 530 nm), from which 12
could be regenerated by quenching with aqueous NaHCOy.

The 'H-nmr parsmeters of the protonated ketones 2, 7 and 13 (in CF5COOD) are given in
Table 1. The monobenzannelated compound 7 is clearly still diatropic, as indicated by the
relative chemical shifts of the inner and outer olefinic protons, the low-field allylic and non-
allylic proton resonances (normal values, ca T 7.7 and 8.3, respectively), as well as the

Jow-field benzenoid resonances.la’

13 However, comparison with the chemical shifts of the
corresponding protons in 2 show that 7 is considerably less diatropic than 2, By contrast,
the dibenzannelated compound 13 is atropic, all the protons resonating at Tt 2.1 - 3.2. .
Replacement of one of the cyclohexene rings of 2 by benzene therefore reduces the diamagnetic

ring current, whereas replacement of both cyclohexene rings by benzene eliminates it.

Table 1. ‘H-Nmr Parameters of 2, 7, and 13 in CF3CO00D (1 Valuesj Internal Standard, TMS;
d Values in Hz in Parentheses).

Proton 22 2 b 13 be
-BB' 9.61d (15) 5.714 (16) (
H'A' 9.764 (15) 6.14a (16)
P 9.884 (15) 6.52d (16) )
HA' 1.49d (15) 1.944 (16) 421 -3.m
BB' 0.374d (15, 7) 1.2kad (16, 7)
& 1.45aa 15, 7) 2.14dd (16, 7)
1.25 - 1.5m (1H)
Benzenoid H -
1.75 - 2.15m (30) |
Allylic H 6.5m 7.1m -
Nonallylic H =~ 7.6m 8.0m -
2 At 60 MHz (see reference 5).
2 At 100 MEa.
£ at -10,. using a time-averaged computer,

The nmr sample of 13 in CFyCOOD was considerably less stable than that of 2 or 7
(appreciable decompoeition was obeerved after several hours at roas temperature), and this is
in accord with its “nom-aromaticity".
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