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Summary: The synthesis and spectroscopic characterization of the
title complexes correspond to isoelectronic system of o-quinodi-

methane complex are described.

Quinodimethanes are very interesting system in theoretical and synthetic

1)

chemistry. Although o-quinodimethane is too reactive to isolate, the compound

is proven to exist as reactive intermediate and can be isolated as tricarbonyl

iron complexes (e.g. 1, 3).2)

As an isoelectronic and related system of the
guinodimethane complexes, 6-p-tolylmethylene-7-methylenecycloheptadienium tri-
carbonyl iron hexafluorophosphate (§)3) and 2,3,4,5-tetramethyl-6,7-dimethylene-
cyclohepta-2,4-dienone hexacarbonyl diiron (5)4) have been synthesized.

Here we will describe the synthesis and characterization of new isoelec-
tronic and related compounds of the quinodimethane complexes; tricarbonyl iron
complexes of 6,7-dimethylenecycloheptadienium ion and tropoquinodimethanes (6,7-
dimethylenecyclohepta-2,4-dienone and 4,5-dimethylenecyclohepta-2,6-dienone).

Hydrogen abstraction of 3,4-dimethylene-1,5-cycloheptadiene tricarbonyl

)

with trityl tetrafluoroborate and perchlorate afforded the corres-

CF 3COOH
max

iron (é)5

ponding cations (6a) [86% yield, violet crystals, mp 130°C; A nm (log g):

522 (3.68) and 713 (2.20)] and (6b) [86% yield, violet crystals, mp 75-79°C
(explosive)], respectively. There is a remarkable contrast in color of 6 with

1-5n-complex (3), yellow, but very similar with cyclobutatropylium tricarbonyl

)

iron hexafluorophosphate (1),6

'H-NMR of 6a in CF,COOD displays signals at § 8.61 (t, J=10Hz, H-3), 8.46

purple black.

5419



5420

(4, J=10, H-1,5), 8.12 (t, J=10, H-2,4), 3.34 (4, J=3.5, H-8,9), and 1.22 (4,

J=3.5, H-8',9') which indicate that plus charge delocalizes all over the m-

system, because the ring and the exomethylene protons of 6

field of 2.3-2.7 and 1.0-1.5 ppm, respectively, than those

resonate at lower

of 5. From these
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chemical shifts, the order of deshielding of the protons is H-3 > H-1,5 > H-2,4
> H-8,9, which reflects the positive charge density at the corresponding atoms.
Canonical forms A and B should contribute to a greater extent than C and D to

the cation (6).
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When the cation (6) was dissolved in methanol and in saturated aqueous

NaHCO3 solution, color changes to yellow, from which methoxy (8) and hydroxy
7)

derivatives (9) were obtained in the yields of 76.4% and 87.2%, respectively.

On the contrary, when both compounds (8) and (9) were dissolved in CF.COOH,

3
cation (6) was immediately reformed and crystalline hexafluorophosphate (6c)

was obtained by treatment of the solution with HPF_ as violet crystals, mp
140-142°C (d).

Oxidation of the hydroxy compound (9) with CrO,-pyridine in CH,Cl

3 2772
afforded a mixture of two tropoquinodimethane complexes (10) and (l1l) as ther-

mally stable crystals in the yields of 59% and 16.3%, respectively. 10; Pale
yellow crystals, mp 34-36°C; MS: 272(M'), 244, 216, 188(100); Aﬁng
1

nm (log ¢):

2125h(4.43), 2505h(4.04), and 395 (3.39); H—NMR(CC14): §6.48-7.23 (m, 4H),

2.96 (4, J=2, H-9), 2.18 (4, J=3, H-8), 0.44 (4, J=3, H-8'), and 0.11 (4, J=2,

H-9'). 1ll; Pale yellow crystals, mp 121-124°C; MS: 272(M+), 244, 216(100), 188;

EtOH,
max

H-3,6), 6.46 (4, J=12, H-2,7), 2.06 (4, J=3, H-8,9), and 0.26 (4, J=3, H-8',9').

A 229 (4.37), 2425h(4.35), and 378 (3.59); lH-NMR(CC14): 6.76 (d, J=12,
Chemical shifts of seven membered ring protons of 1l are similar to those
of tricarbonyl iron complex of cyclobuta[d]tropone,6) and electronic spectra
of 10 and 11 show maxima at fairly longer wave lengthes. These facts may
indicate contributions to a certain extent of 10a and lla to 10 and 11, respec-
tively, as has been observed in diene tricarbonyl iron complexes.s)
Oxidative removal of tricarbonyl iron from 10 and 11 was attempted to get
parent tropoquinodimethanes, but any clear compounds could not be isolated.
Compound (10) was reacted with Fe2(C0)9 to give hexacarbonyl diiron com-

9)

plex (12) in 85.5% yield. It is interesting that the complex (12) is yellow
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in contrast to brick-red for tetramethyl derivative (4). This presumably be

attributed to the difference of coordination of two irons, and the direction

0)

in 12 is considered to be trans and 4 is cis.l
The reaction of 8 with Fez(CO)9 also afforded hexacarbonyl diiron complex
(13) in 64.8% yield,ll) which was treated with HPF, to give 6,7-dimethylene-
cycloheptadienium hexacarbonyl diiron complex (14) as brown solid, mp decom-
pose around 110°C. Since the complex (14) is not stable, the characterization

is not complete at the present stage.
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