Dynamic Covalent Properties of Triarylamine Derivatives
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Abstract

A triphenylamine substituted with a dicyanomethyl radical (1a-)
makes a weak covalent bond called a dynamic covalent bond, which
can form reversibly and dissociate. Therefore, 1a- exists in chemical
equilibrium between the monomeric and dimeric forms (1a,). 1a- with
an unpaired electron is a paramagnetic species that exhibits a bright
color due to the strong electronic absorption band in the visible re-
gion. Its optical and magnetic characteristics have been reported to de-
pend strongly on the temperature of 1a- solution. In the present study,
we synthesized two radicals of 1b- and 2+, and traced their dynamic
changes in optical and magnetic properties in order to reveal the ef-
fect of the substituents on the equilibrium (Figure 1). According to
quantum chemical calculations concerning the electronic structures of
the radicals, the central covalent bond in 1b, was dissociative com-
pared with those in 1a,, and 2, is less dissociative compared with 1a,.
The structures of 1b, and 2, were determined by single crystal X-ray
structure analysis, and the dissociation equilibria of 1b- and 2- were
examined using UV—Vis—NIR absorption and electron spin resonance

spectroscopies.

a)
@ NC -y

{ — 250
Beg eV R

R

monomer dimer
1a* (R=H) 1a, (R=H)
1b- (R = Me) 1b, (R = Me)

é"?@r:{:’ %%

monomer dimer
2 2,

EE
RAHEFEEDFY 7227 I VEEE (1a) &, #)
AR S EMEN 23V IEERBAIC X > THEAR E 5K
(12,) LD TEHICH S, 1a- FAREFEETZ NS
WA TH O, F I EHEKOBROIRITIC X D fEPh izt
FET 3. FUTHARDIEEEZ S5 &R R OREA
MR EEEIICE LT 5. AL T, 1a NOBEHREE A
VRS T - TRBEE NS SUE T B RPN S 28, 1a- 122 DD A
FIVRZEA LTz T 1b ZER LB E 2 BGE L 7z, 1a
BEU b OFTIREIC OV TR LESIREB ok T
A, 1D la KOREEL TN EARBEI NIz, BN X
FRIFNTIC K o T 1by ORI ZIH 5 A IS L, UV-Vis-NIR Wl &
X7 MVHLE, EFAE G (ESR) ZHWT 1b: OfiEEY
BEINT DOV THGE LA R, 1213 12 & O & B 5 I fiREEd
BTEHMLI. YTV I URTHERETCREL
77 /) FTIVRET BT 2) B UAROGIES X
Ul ZfTolebT?, V7 ) AFLUEORELEDAE Y
BREDUNE WNIE ERED O RV F— (AHsas) AT L7
HEAR SN

b) 203K 323K 363K

> PR
06 S—
05
1. l —293K
PRLATA 303K
| -~

313K
323K
333K
343K
353K
IIK

300 400 500 €00 TFOD 8OO 900 1000 1100
Wavalength | nm

Fig. 1. a) Structures of 1 and 2 in a radical or a dimer form. b) Temperature dependent absorption spectra of 1b in toluene (2 X 10™ M) from 293 to 363 K.
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