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SYNTHESES OF TETRA-t-BUTYLHEXAKISDEHYDRO [18]ANNULENO [26] ANNULENEDIONE
AND DI-t-BUTYLDIFUROTRISDEHYDRO [18]ANNULENE

Masahiko IYODA,* Fumio 0GURA,+ Tatsuo AZUMA, Shuzo AKIYAMA,++
and Masazumi NAKAGAWA+++

Department of Chemistry, Faculty of Science, Osaka University,
Toyonaka, Osaka 560

Tetra-t-butylhexakisdehydro[l8]annuleno[26]annulenedione, a key sub-
stance for the synthesis of tetra-t-butyloctakisdehydro[l8]annuleno-
[18]annuleno[18]annulene has been synthesized. Formation of di-t-
butyldifurotrisdehydro[l8]annulene was observed on heating a solution
of diformylmethylene derivative of the tetrakisdehydro[l8]annulene.

In spite of fascinating developments in the chemistry of nonbenzenoid aromatic
compounds, condensed systems of aromatic annulenes corresponding to anthracene
still remain unknown. Because tetra-t-butylhexakisdehydro[l8]annuleno[l8]annulene
(%)l) corresponding to naphthalene was found to be highly delocalized system con-
sisting of two aromatic tetra-t-butyltetrakisdehydro[l8]annulenes (k),z) we have
interested in the properties of tetra-t-butyloctakisdehydro([l8]annuleno[l18]annuleno-
[18]annulene (%), a anthracene-like system.

We now wish to report the synthesis of tetra-t¢-butylhexakisdehydro[l8]annuleno-
[26]annulenedione (é) as a key substance for the annulenoannulenoannulene (%) to-
gether with the formation of di-t-butyldifurotrisdehydro[l8]annulene (g) by the
thermal reaction of the intermediary dialdehyde (&%).
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The synthesis of the [18]annuleno[26]annulenedione (4) was carried out by the
reaction sequence outlined in Scheme 1. Oxidative coupling of the thiovinyl ketone
(Q)3) with copper(II) acetate in pyridine-methanol afforded the diketone (7, bright
yellow plates, mp 116 ~ 118°C, 76%).4) Reaction of 7 with lithium acetylide in
THF3) followed by rearrangement and hydrolysis with a dilute sulfuric acid yielded
the unstable dialdehyde (8, orange solid, 63%). Treatment of § with p-TsOH and
CH(OMe)3 gave the acetal (3), which was oxidized with copper(II) acetate in
pyridine-methanol-ether under high dilution conditions to give the syn- and anti-
cyclic compounds (]} and }1). Irradiation of the gnt¢i-product (11) in ether gave
the syn-acetal (}Q). The combined syn-acetal (lQ) was hydrolyzed with 1M H,S0, in
THF to afford the cyclic dialdehyde (12, orange plates, decomp. 130 ~ 140°C, 39%
based on J). The cyclic dialdehyde (}2) was unstable under alkaline conditions.
However, 12 was considerably stable to light, atmospheric oxygen and acids, al-
though 12 contains the macrocyclic quinodimethane structure, <.e., l8m-electronic
counterpart of xylylene derivative. Treatment of 12 with the carbanion derived
from (EtO)zP(O)CH2COCH3 gave the diketone (l3, dark red prisms, decomp. 215°C) in
45% yield. The aldol condensation of i3 with excess 44 under mild alkaline condi-
tions afforded the monocyclic diketone (ké, reddish violet crystals, decomp. > 160°C,
~ 10%). Oxidative coupling of AR with copper(II) acetate in pyridine-methanol
afforded the desired [18]annuleno[26]annulenedione (&, dark reddish violet crystals,

decomp. > 200°C).5)
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The 'H NMR parameters of 4 are summarized in Table 1. Assignment of the
olefinic protons of 4 could be achieved by the double resonance and Eu(fod)3 tech-
niques. The molecular weight of the [18]annuleno[26]annulenedione (4) could not
be determined by the mass spectrum (EI- and FD-methods) owing to its involatility
and thermal instability. The structure was however confirmed by compararison with
the spectral data of tetra—t-butyltetrakisdehydro[26]annulenedione.l)

The thermal cyclization of the dialdehyde (k%) was carried out on heating a
solution of ]2 in toluene under reflux for 1 hr (Scheme 2).6) The difurotrisde-
hydro[l8]annulene (}) was obtained as bright yellow fine needles (mp 130.0 ~ 131.0
°c, 83%).7) The similar cyclization of the acyclic dialdehyde (k§)3) in benzene
under reflux for 2 hrs afforded the 2,2'-bifuran derivative (kZ' bright yellow
needles, mp 171 ~ 173°C, 67%).8) Removal of the trimethylsilyl groups of LZ with
NaOH in ag. ethanol gave the diethynyl bifuran (&g, yellow leaflets, mp 146.0 ~
147.5°C (decomp.), 97%). The thermal cyclization of 12 and l¢ proceeds readily
to give new type of annelated annulene (Z.e., 3) and the precursor (i.e., }8).
Therefore, macrocyclic system containing difuranylacetylene or 2,2'-bifuran units
can be prepared by this methods. The 'H NMR parameters of i, kz and &g are sum-
marized in Table 2.

Table 1. 'H NMR Parameters of Tetra-t-butylhexakisdehydro[18]annuleno-
[26]annulenedione (é) (CD2C12, 35°C, t-values).

3.32 4 (J=11.5) Ha 2.58 dd (J=11.5, 15.0) Hb 3.51 d (J=15.0) Hc
3.32 4 (J=12.0) Hd 1.52 dd4 (J=12.0, 14.5) He 3.57 4 (J=14.5) Hf
3.61 4 (J=15.0) Hg 1.67 44 (J=11.5, 15.0) Hh 3.40 4 (J=11.5) Hi
8.78 s t-Bu 8.80 s t-Bu
a ¢ q\e
AN CHo W KA~ CHO
n i i i p I SiMe
n I ™ o SiMe; Il
MCHO M OHC\M
12 5 16
Scheme 2

Although 3, 17 and 18 gave no first-order 100 MHz 'H NMR spectra, <Z.e., the
protons (Ha' Hy and Hc) appeared as an ABC multiplet, the chemical shifts and
coupling constants of H , Hy and H, of 5, 14 and }8 could be obtained by simula-
tion. The difurotrisdehydro[l8]annulene (R) seems to be potentially aromatic
system. However, 'H NMR chemical shifts of the inner and outer protons of R, Showed
no induction of any appreciable ring current as compared with those of acyclic Al
and k&' Examination of molecular model suggests that é cannot be planar. The
annelation of two furan rings onto the trisdehydro([l8]annulene system should cause

9)

the marked decrease of diatropicity of the annulene ring. Therefore, the atropic
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nature of } could be ascribed to the combined effect of annelation and low planar-

ity of the molecule.

[18

Further transformations of the [18]annuleno[26]annulenedione (Q) into the
Jannuleno[l8]annuleno[l8]annulene (3) are now in progress.

Table 2. 'H NMR Parameters of §, }7 and A8 (100MHz, 35°C, T-values).

(

(

(c

) 3.42 H, 3.11 Hy 3.17 H, (Jab=7.0, ch=l4.0, Jac=l'5 Hz)
CDC13) 3.46 d(J=2.0) Hy 2.60 d(J=2.0) Hy 8.78 s t-Bu
17 3.50 Hy 2.91 Hy 2.90 H, (Jab=9.0, ch=15.0, Jac=l.5 Hz)

CDCl3) 3.34 d(J=2.0) Hy 2.59 d(J=2.0) Hy 8.82 s t-Bu 9.73 s SiMe3

i8 3.38 Hy 2.85 Hy 2.82 H, (Jab=9.0, ch=15.0, Jac=1'5 Hz)

D3COCD3) 3.15 d(J=2.0) Hy 2.35 d(J=2.0) Hy 6.05 s =CH 8.80 s t-Bu
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