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FURTHER EXAMPLES OF TETRACYANOQUINODIMETHANOCYCLOPHANEl)

Misaku YOSHIDA, Yukio TOCHIAKI, Hitoshi TATEMITSU,
Yoshiteru SAKATA, and Soichi MISUMI
The Institute of Scientific and Industrial Research, Osaka University

Suita, Osaka 565

Three tetracyanoquinodimethanocyclophanes 2-4 were synthesized
from the corresponding dimethyl cyclophanes. They show stronger
charge transfer bands than TCNQ-paracyclophane 1 in the electronic
spectra and no distinct difference in those of two isomeric TCNQ-

naphthalenophanes 3 and 4.

In connection with the dependences of orientation and distance of donor-
acceptor pair for charge-transfer interaction, various charge-transfer (CT) cyclo-

)

phanes have been extensively studied.2 Previously, we reported the preparation of
CT cyclophane 1 containing a 7,7,8,8-tetracyanoquinodimethane (TCNQ) moiety, which
is well known as a very strong m-acceptor. However, the compound 1 shows the CT
band only as a shoulder submerged partially in the strong absorption band of the
TCNQ chromophore itself. It is expected from the above result that distinct CT
band will be displayed by some TCNQ-phanes where a TCNQ moiety is stacked with

donors having lower ionization potential than benzene. In this communication we

wish to report on the syntheses and CT interactions of three TCNQ-phanes 2-4.
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All the compounds 2-4 were prepared according to a recently developed
procedure3) from the corresponding dimethyl cyclophanes as previously described for
1.21) Thus, reaction of dibromide 64) with sodium cyanide in DMSO yielded dicyanide
7 in 53% yield. The dicyanide 7 was treated with potassium t-butoxide in benzene-
dimethyl carbonate, followed by azeotropic distillation of subsidiarily yielded
methanol with benzene, and finally by blowing of cyanogen chloride into the
reaction mixture with the aid of nitrogen stream. The crude product was passed
through a short column of silica gel to give desired TCNQ-phane 2, 26% yield,

5)

deep violet thin plates from acetone, dec) 250°C. In a similar manner, TCNQ-
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(1,4)naphthalenophane 3 was derived from 4,7-dimethyl[2]paracyclo[2] (1,4)naphtha~

lenophane 10 , which was prepared by cross-breeding reaction of quaternary ammonium

bases, 86) and 97), in 13% yield; 10 : colorless scales from hexane, mp 147.5-

148.5°C; 3: 24% yield based on12, deep violet thin plates from acetone, dec »
250°C.5)

Coupling reaction of dibromide'HBB) and dimercaptan‘149), followed by photo-

desulfurization in triethylphosphite gave two isomeric dimethyl[2]paracyclo[2]-
(1,5)naphthalenophanes 15 and 16 in a ratio of 8-10:1. The same reaction procedure
of isomer 15 , which was separated by recrystallization from benzene-hexane and
confirmed by NMR spectrum, afforded TCNQ-(1l,4)naphthalenophane 4; 15: colorless
needles from hexane, mp 238.0-239.5°C with dec ; 16: colorless prisms from hexane,
mp 257.0-259.5°C with dec; 4: 9.1% yield based on 18, deep violet plates from
benzene-hexane, dec) 250°¢c.>)

The electronic spectra of 1-4 are shown together with that of dimethyl TCNQ
The compounds 2-4 exhibit broad, intensive CT bands in

as a reference in Fig. 1.

the region of 500-900 nm, corresponding to lower ionization potentials of their
10)

donor moieties (Ip: naphthalene 8.1 eV, [2.2]paracyclophane 8.4 eV, and benzene

9.1 eV); Apax (€), 552 nm(3,150) for 2, 626 nm(860) for 3, and 660 nm(640) for 4.
A marked increase of absorption intensity rather than a red shift of the CT band

maximum of 2 is observed by comparing with that of 1, just as the CT bands of

double- and triple-layered [2.2]paracyclophanequinones.29)
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Fig. 1. Electronic spectra Of 1 (), 2 (-

2,5-dimethyl TCNQ(=-=-=) in CH2C12.
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In contrast to pronounced donor-acceptor orientation dependence of CT inter-

2b-2e)

action in double-layered CT cyclophanes, there is not great difference in the

spectra of two isomeric TCNQ-naphthalenophanes, 3 and 4, except slight red shift
of the CT band of 4. It means the extent of donor-acceptor overlap to be less
important for the intramolecular CT interaction in this case. The CT band maximum

of 4 is located at the longest wavelength among those of CT cyclophanes ever

reported.z)
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