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A theoretical study on the intramolecular charge-transfer of
1-methylamideanthraquinone
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Abstract: The ground states and excitation states of 1-methylamideanthraquinone (MAAQ) are studied
by using density functional theory (DFT) combined with time-dependent density functional theory. In
the S, state of MAAQ, amide group is coplanar with anthraquinone, and an intramolecular hydrogen
bond C=0-:-H-N is formed. The S;,—S, transition belongs to x—>="*. Two stable structures (planar
nMAAQ and twisted tMAAQ) have been obtained in the S, state of MAAQ, nMAAQ is the dominant
conformation in the S, state of MAAQ and the emission spectra of tMAAQ is not observed in the solu-
tion of MAAQ. In the S, state, twisted intramolecular charge transfer ( TICT) process occurs in
MAAQ. An intermolecular hydrogen bond F---H-N is formed in the S, state, and ESIPT happens in the
S, state for MAAQ—F .
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Tab.1 The geometric parameters of the ground state and excited state for MAAQ and MAAQ-F-(in A

R(A) AC) DC*)
States ¢~ Ny~ Np— G-~ O~ N G~ G~ Hi— NG Ne— G —Nz—

N, Cs Os Os H; H;, N;—C; No—H; Np—Cy H/—0s C3—C,

MAAQ S 1.382  1.394 2.626 1.236 1.768 1.019 129.6 117.5 112.9 360.0 139.3  180.0
nMAAQ S 1.406 1.368 2.569 1.262 1.625 1.049 130.2 118.9 110.9 360.0 147.1  180.0
tMAAQ S 1.411 1.428 2.301 1.288 ——— 1.013 124.0 117.6 1181 359.7 ———  102.9
MAAQ—F~ S 1.358  1.390 ——— 1.219 ——— 1.154 124.4 118.3 116.6 359.3 ———  150.4
MAAQ—F~ S 1.388 1.420 ——— 1.264 ——— 1.557 118.4 120.3 119.8 358.5 ——— 99.7
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Tab. 2 The calculated absorption spectra of MAAQ and MAAQ—F , emission spectra of nMAAQ and tMAAQ (oscillator
strengths )

Absorption (Sy—>S;) Emission (S;—>S;)

MAAQ MAAQ—F— nMAAQ tMAAQ
429 520 523 774
(0.1893) (0. 0520) (0. 1760) (0.0011)
H—->L H—L H—-L H—L
(980) (95%) (9990 (96%)
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