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We have studied the first excited state of o-hydoroxybenzaldehyde with TD DFT calculations. We have attempted

systematic calculations to select a proper functional to describe the correlation between the absorption and emission

spectra and the Hammett's ¢ values. The results with XAB95 functional are considered to be near the experimental

results of the emission spectra.
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Figure 1. The proton-transfer reaction in OHBA.
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Figure 2. o-(substituted-formyl) phenol and 5-substituted

salicylaldehyde structures.

WS-EBHAICB T 2R AEART MILENAY FO
ofi & OHBIBIBZEA MO NEEE L D & EZBREN S T
M2 B0MHBEIEVERER->. LHLEA
W 5, CAM-B3LYP, TPSSh, tHCTHhyb T A i fix i
fbZzZiTwv, FEEAXRT FILENRA Yy FDofi & D
MEFRZEBRMEI O THEINSZEOMEM & L
MET LD, ZERDBLNZOHEEN N DM
Ho, HEHEREEPHEITZCLIETEAED - K 4]
Z T TARWZFE TR THRRS K S Il DS TifFE Tf
A LA DW L OO DFBIEIC X % TD DFT R 21T
I T ETHFMNARY BV ENA Y kDol & DHBIRIR
ZIEL i TE Wit Tz,

DOI: 10.2477/jccj.2015-0061 209


http://dx.doi.org/10.2477/jccj.2015-0061

v

S,=>S,™ o-(substituted-formyl)phenol
.

45 \
O .
4 4
=35 “
Z
_ 3
£
* 25 1, zi@ y=-0.7152x + 3.767
L ol R? = 0.9481
® CAMB3LYP  y=-0.9050 +4.3891
R? =0.843
15 1 4 XAB9S y=-1.1971x + 3.5629
R? = 0.9582
1 T T T T T T T T d
-05 -04 -03 -02 -01 0 0.1 0.2 03 04
0-7[
(a) o-(substituted-formyl)phenol Absorption
51 $,M->S, o-(substituted-formyl)phenol
4.5
4
'35
o .\-
o 34
’d A a
Moy
E * A
B2 -
v = CAM-B3LYP  y=-0.5084x +3.1202
R?=0.9351
15 1 4 XAB9S y =-0.8468x + 2.3982
R?=0.7968
1 T T T T T T T T d
05 -04 -03 -02 -01 0 0.1 0.2 03 04
07(
(c) o-(substituted-formyl)phenol Emission

Figure 3.

2 FEAE

7 FE B 1E Gaussian09 7 75 LR L 7z,
FHEIC W 72 BB S I3 HE/6-31G**, CIS/6-31G** T3 5
Nz ol b iE 2 vz, JEEBIEIC I 6-31G** FL
AL, BBz VF—£LE LTXA, B,

PW91, mPW, G96, PBE, O, TPSS, BRx,

PKZB,

wPBEh, PBEh, VSLYP, fHBIZ %)L F—KXL & LT

VWN, VWNS5, LYP, PL, P86, PWOII,

B95, PBE,

YPSS, KCIS, PKZB, VP86)7% %% =51 169 fifH D

DFTH XU TD DFT & &2 175 7=,

3 MEREEER

LR DRBEE 7 TR EZTTV, BT 3 )bF—
il 72 Fhie U 72 45 5%, i 71 R 5 L 72 CAM-B3LYP [4],
TPSSh, tHCTHhyb & D & XAB9S AV BRI T/ > Tz,
Figure 3ICW AT MV DOFEER{E, RGO I wHiE]
#45 U 72 CAM-B3LYP [4], XAB95D A )L M EHA & 5-
BEHYRDINA Y b Dol 5 Wt « FLD T H)VF—

fli7ZzRU Tz,

CDEEREBKITHNT S, NA v FDo

SOMEICH LTS s Btz 2 )vF—%7Tay b3 5
&, AV NEBEATEE SN TH B IFEEFREDT R
WF—ZDT BN, 5s-BEATIIEASGETH 21F

210

- N w &
uUoN W s owm
L s L ;

S5, [eV]

[N
5N

(b) 5-substituted salicylaldehyde
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(d) 5-substituted salicylaldehyde Emission

Experimental values and the CAM-B3LYP/6-31G **, XAB95/6-31G ** level absorption and emission energy value.
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