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4,4'- " Fik = 7%[%(4,4'-(phenylimino)dibenzaldehyde, PIDB)E A1 K )
JCHIPERT, FEDIRRGYEL. JGRASAF S AR AR R AR A B R 00 R T
ARSCIE I CFP IS E] 2 HEBE S OGS 7T T PIDB 3 T 7E H EE(MeOH) Rl £, —
BE(EG) UK AN 1547 . 458K, PIDB £ MeOH & LUK 5 BR
iT % LE & (Localized Excitation, LE), F7EHUT{X A% NI [E] P9 (0.2 ps)ith 7
2 B A 41 N B % F5 (Intramolecular Charge Transfer, ICT)RFER) Si2%, B
JG UL 4.7 ps ZEEMFIFEIMIZE ICT'AS . BEAh, %3 FE 135 2 B8 ¥ 77 3 B 1 3
SRIMARNE, EZEE RN EG N 15.7 ps. & HTA A JEE] ICT' 5 T4
MeOH F1 EG H4r5LL 31.8 ps, 48.2 ps W Hrih A, A4 RE
IR T BEE R EE RGN, SRR R ] RO K . X R IIA TS
FERKATREHE K T o0 TR 77, 3B BHAS T ORAS T KR B 5 b % 12
B, SRR IE A ROE RS, AL I A RE G . A 7T A
PR (] R385 7R T PIDB UK AS st R (0 7R o v S FLSh MG R A,
BT =R B SR H IR A TG BTT MERE AR AL SOt Fa R TR S PR L
TR 5 SLIR KR .

KW RPBESTBOLHE, WOREE Y, T WA
PACS: 42.65.Re, 7847.jb, 87.15.ht

1 5

i (12

HLff % 7% (Charge Transfer, CT)il ¥ /& 15 HL 7~ A HL T4 (Donor) 7] HEL T~ 32 {4
(Acceptor) FIIL RS I . HAE NRERFEHANE SB[ iZ A TOUW R,
HAL S A R G0 DRI, T B 1 T e R HL 43 B RO B U T A5 B KB
REFLBO2, R fURIBBA, S AGISIL R A e 2 A RS HR o MR .
L5y T P HEL AT ¥4 8% (Intramolecular Charge Transfer, ICT)EFE, ‘& 38 446 T<fit
PR-FEHEMF- AKX — 5 F N A RAELE . o SEHERR7E Ak 5 52 A 2 ) 76 2 L B

SRIIEIE . SR ICT ATNT ZAFAE T2 AT B PHISRGRE K =K 1% (TPA)



AT EYREE 2 6T Re 7> TR R UL B U R, ICT I REXT 7 74540 IR A 5
B RO 58 R R RO UKD OT, R N BRI B (R 2R, JCH AV FIRN, A Bl
TR ST BATRE AT F R R B K A RE, . IO iR R L RO
VERE SR RN, BE—2DHh, SRR SRS ) B R R K A R I A (5
AT 90, 2 J B AT v 7 1 L LAy 5 4 S 25 i OO A, BN 201
W HL RS 8S(TICT), X IR ST BTSSR B LI 02,

TR, = 2RHE L HAT A A AU 28 T Be A EE w2 M, Uk
DK PR AE BB (AT TR 031490, ARONET R SV BB AR, XSSk
2 ST e AR 4 A0 N T EE R4 0517), %R TR A2 2 9T, &
giitimzs 7 HOCI B R I N AENLEE, DL KPR RE R 32 (10 T BE B4R 1S90, B TR
=R S AT R AR SR SRR 3 BOR SO RS R s s
MG, XIHET TICT SHEAKR2. TR ARG RSN 15, WH5T
b0 PEARL T AN TR T 751 o (g 25 S5 I TR) 2 OO0, R LA AR I
AU 5 2 /N S AR S Z TR R RERR, AT 1 ICT AR IHigidk 1 Ak4e
St BRI AE2 ), X SEI AR B 1R ST R RS R . BRHTIUR Y, R
PES I 70 THOBRESZE I/, BRI T ICT REAIIG 58, HLE AR L R 4

&

o PRI S5 IO A T AR AR 22 IO 3G KT 2 35 5T 0 7 IR 3, I M 7 S5 4 A7

5

JE 3t — AR SE T R B0 AT 20 B K U A R 240 4,47 R =R % (4,4-
(phenylimino)dibenzaldehyde, PIDB) /3 - LA LI = Rk N2 L 48, Hob b &R
T AR R =N ORI, TR R et e, R PN T AL (4 A2 460 Y
K ERERA — A B (-CHO)s AN 1 Fizk. PIDB X — 45 f ffi 3L
BN I B AT SRR T RO D e 43 T IO BRAR AT ARRS), [, HCH AR T S5

e Jso A AR R, AR S e L BC A B8 705 06 FIE P SRR A BUR ST R T



B RS0, BEAL, TRIAS R TR B e S T 2 T R SR, T
XL F RS ) 5N BB T B = R B B . DX R B TR =R IE AT AR
FOBOR AT AR R I TICT &5, RIZRIASE C-N ol H I T il 2
BZS, SEDOCHEEKEN, AR B AE 7> TR TR, X R a2
W] e = RN HL O S S5 iR s,

FRUE = IRIERTAE RO A3 1 Emt e UG B 2Lk e, R0 PIDB X5
HLSmgs i1 RE S5 R & N O LI R e 4R o3 1, O A TR A 7y A AR T ik
Z ARG I BT =M SR A T BT, TR IR AR SN U AT g
T WA A5 TR 5 AT SR A . BB OGS S AT Ee e AL, ANOUE B
TERART %I “HHE-24K 7 7 R TR AT RE R B, Xt vt m Ttk RE Y
SR CHGR SO AR B R E L DY, AR TR F TR AR I 1] 23 RS
WOLTE A& AL RS, RGURN T PIDB 70 FAEAN RV T IO &30
iR, B HEO S TEAC B AR M B B AR R, AT A 5 201 I e T A
o2 FH ¥ JEE 42 AL

C C
oF

/

1 44 -l =Rk ey 455
Fig. 1. Molecular structure of 4,4’-(phenylimino)dibenzaldehyde.

2 FEWEHE
SIS T FHPIDBEE ok & & FLEE (MeOH) A 2, —FE(EG) I B 322 Ta sk AE AL,
BEARAR, HB NS Iraidn), Kit—TiRaE. MeOHFMEGHIA IS5
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510 N6.6%16.9, FhE45290.54 mPa-sF116.1 mPa-s. H4PIDBS A& T L ik i fil
VTR, TCH R BE DY Immol/L VAV F T 5256 . FF i RS RSO W AN AR 25 R 4
e g FIE F £ AR R L2306 6 1 (Macy, UV-1500) 115 Y6 )6 1% 4% (PerkinElmer,
LS55)lll &1% 5

o SR SO 1S SE 56 R 4K FHHPHAROS KPP OB #% (Light Conversion)fE NG .
ZEOGE OB K ON1030 nm BRI TN 160 fs. EEAE 10 kHz, &K
Bkt BE N2 mI APk . AR SEEGR 380 nmisk K RO X AR S AT YR
IR G I NOPAK H 11760 nmOG AT SRR . S8l #3760 nmALSDE
kP RE N6 W, HTH IIEN6T mW, & 55U 380 nm B Y ANS.T
mW , FIHGREEZN0.6 Wl OGNS 73 37 R : — i it ORPHEUS
S Bk A (Light Conversion)= 42760 nm % H bk ik, ZBBOMARE G 15 £
380 nm K ZRIH ;A R E 8 T A\ Harpia-TABR SISO TE 248, HEd 150 5%
P77 4£350 nm-500 nm ¥ EBEZE A GPE NRIDG . Z s SRR M BB S,
T Z A AR I ) B BN AL P ], BB R 23 ns. SEESH, 2
TS IR I AR R 7 17 52 F B 58 N 54.7 °0 B8 R B A B A S I [A1Z) 200 fs.

ke BUE A T PIDB AR & 19 398 75 2%, AT 43 748 F B3LYP), CAM-
B3LYPBO3IF@B97XDBAE 72 bR 4 6 6-31G(d) 2 413334 PIDB 4y F 14T T 4514
ek, FEFI AT AR SRR RS (IEFPCM)BSI5 B8 T VA ISR B (5 o S i b %572
BR TR 1) 2 B UK RS R b AT RSO B, R IB3LY PYZ bR AT 5545 B 5 S 3 Wi
Mty —30, FEMSEIHELR 1 XKW T FTI%IZ BB3LYP/6-31G(d) A A IR A
MIEEENE, ORIE T 20T 450 BT RRIE KA S O a5 SR T Sk . BE Tk,
JE 4 R G E oy T (L6 0 EORRE . TRIBOETE A 43T 2 T B3LY P/6-

31G(d) 75Tt o AN, AT FEXSPIDBA A # AR R (1 757%, $ 8 1 XA ME



Haaitiitl, FraT A R R, R AT a 2 Haem L riasE

/N o A TAEH ) & T4 F i 55 2 fEGaussian 16836151 Gauss ViewBS T4k Hh 3E 4T

H .
3 ER5NR
3.1 Rk
1.0 L ~ il-“—m 4 1.0
b e MOl 1 —ee=MeOH 9
0.8 i 4 0.8
g k \ 1 -
= AL "\‘ a
g_0.6 \_.)" ) 0.6 ?)
\ -
204 ™ 04 Z
< A 1 =
0.2 N = 0.2
L T
0 A 0
A l A l s l A l A l A
300 350 400 450 500 550 600

Wavelength(nm)

4 2. PIDB A &SR OEHE MR A 5O .
Fig.2. Steady-state absorption spectra and steady-state fluorescence spectra of PIDB.

PIDB 7£ MeOH Hl EG A AW IBOE -5 5 b ik an i 2 fioR. HIRob
WHAE 375 nm A1 330 nm PRI 55 BB A RIS AT — A 55 I g . EG TR
W% =T MeOH, FifE N MeOH 1) 33 fi5. PIDB WS 1)o7 5 B 7 7RI 12 (9 384
KA, KR ZD T HA BB RE. PIDB 2570661 1 380 nm Jt
WOR RS, HPOERITIERT 440 nm A1 480 nm FHIT,  FLIGHT GV AR ME AR b %
I H B G S A o U S U ) HH IR S B O F AR AR D IS AR RS A
440 nm Ab PR SR UG 0T N 2T AROR IS T B ICT 24 i A N HIBF7E 45 2R
X T BA T =R 5310381, 480 nm Ak 1Y I AT BEXS N A5 M i — 2P
SIS I AT R RS, HTE ORI AR se Wi 3 v R R WS BT SRR
SR E RS . SeAh, BRSO HBOR S EEC RS SR IREE A
AR, VEAHMEE RILER 10 RS RRYIRISGELE 375 nm FIRYIEIHJE T So

P S BHIERE . IS FEE 20 & B 340 nm-425 nm A1 310 nm-340 nm
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T A BIRE T 23l kBT B e o5 4 4 T U3 (Highest Occupied Molecular Orbital ,
HOMO) & H ik A 548 70 T4 (Lowest Unoccupied Molecular Orbital, LUMO)A!I
HOMO % LUMO+1 WKL, HorTHuEE 3 fros. seior, JATERBK N
380 nm FIZEIHEH PIDB WK B T Si &, 7 FHUEHRR TALT =R B 42 1)
i (HOMO) & 7> #6221 1 W L 72k BT B (LUMO) |, 3R H] PIDB 70 1Al ek A=
ICT 2. MERFE TR W ISR T S8, TR So S MERIE N

2.17 Debye, Si ZAHMEMRFAN LT So MBI RN 1, X475 L e A% 1R It

[39.40]
1. PIDB7 1 LUK BE SR 1502
Table 1. The vertical excitation energies and oscillator strengths of PIDB.
o FEEMAE 4 fRARAE
1 P ; i3
Solvent A (nm)  Ag(nm) V) PR T oafE (Debye)
S MeOH 377 391 3.17 0.67 18.45
1
EG 383 393 3.15 0.69 21.09
S MeOH 329 338 3.66 0.24 --
’ EG 334 339 3.65 0.25 -

HOMO

LUMO+1

&l 3. PIDB 7 MeOH Hff) 43 T4l .
Fig.3. Molecular Orbitals of PIDB in MeOH.

3.2 WS AOEE
FATHA DB BOCIE B — 2R 5T T PIDB 7> T R & 121d 1,

H A ZE IR R RS I ] 4 Fros . £ MeOH ¥, PIDB 4> 1 #% 380nm 22 i
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MR G, 7 410 nm-430 nm PTG E N LA I E R SRILE S (Excited
State Absorption, ESA). [Fl}, 7E 430 nm-510 nm WE I — Dz S, mT
HE55 BRI B — B K H AP T 32380 51 (Stimulated Emission, SE). [
I TAIREIR (3G 0, 430 nm-450 nm 4L SE B ESA HUAR, 1 450 nm-510 nm 4&
(¥] SE {5 5 Frolf i, X 3B IX AN B SE 155 AT REXT BT A A4 - 430 nm-
450 nm 1 450 nm-510 nm [#J SE 43715 440 nm F1 480 nm Ptz ()58 FUEXT . il
J5, ESA I SE $JTF065E0. WAk, TE[F—Rf AN 440 nm At ESA 15 54505
480 nm 4t SE {5 513558, 1X AT AEXT R T REAS AR . AR T AN =2 e T
1SRRI FL, PIDB HIMURAS AT REWS I G5k %%, N T iE— Bt AR S

SER R R, ALk PN PIDB & T ME S MeOH AL, (HR B E K EG

o

420 440 460 480 500 420 440 460 480 500
Wavelength(nm) Wavelength(nm)

4. PIDB £ MeOH (a)H1 EG (b))l AWl e itk
Fig.4. Transient absorption spectra of PIDB in MeOH (a) and EG (b).

PIDB 7£ EG 1 {5t S W SO 1% 55 HAE MeOH A (I3 AHABL. 7F EG #30+,
PIDB £ K J5, 7E 410 nm-425 nm F1 450 nm-510 nm I35 Bl A 57 %1 L
AN ESA, BLR K 440 nm ALK SE. BEENHAIZEIR (93900, 450 nm-510 nm
AbT) ESA H—AN S S HUR,  BIHADESOCIEEE W, #HHIEE T SE. [F—r

(8] ] N 440 nm AbF) SE #5455 ESA. fE R —BHE R E N, 425 nm-460 nm Ak )
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ESA Fl 460 nm-510 nm A0 SE ¥yis . b5 525085 . 7 EG 1, PIDB
R A8 ) B2 08 T

(@ 15 (c) 10

— 0.07ps — 0.82ps = 12%1622 ps
A 10- :353: ' a — 41.62ps
— 0.42 ps — 59.62 ps
2 5 =
24 Isosbestic point 2 w
: N i AV
L B\ N e e Tl
-5 1 1 1 1 1 o 1 1 1 1 1
420 440 460 480 500 420 440 460 480 500 420 440 460 480 500
Wavelength(nm) Wavelength(nm) Wavelength(nm)
(d) 15 4 — 0.19 ps (C) 20 — 094 ps (D 20 —15.03 ps
— 024 ps — 143 ps 154 —29.54 ps
~10 - = g-ggps 151 — 3.54ps — —59.54 ps
A — 03 ps o) @) —104.54 ps
g —06dps | 510 3101 — 15954 ps
£ el E ] E
< 4. \N\ O < < 37
< < oo NN < T =
-5 1 Im bgsll&. punl -54
1 1 i 1 i L i 1 L 1 _5 1 M 1 " 1 i 1 " 1
420 440 460 480 500 420 440 460 480 500 420 440 460 480 500

Wavelength(nm) Wavelength(nm) Wavelength(nm)
| 5 PIDB 7E MeOH (a-c) f1 EG (d-f)AS [ ZE R i A] R A i i

Fig. 5. Absorption spectra of PIDB in MeOH (a—c) and EG (d—{) at different delay times.

AT MR GEMEX —IFRL H] T AN E B (] R RO, sl s B
7~o K 5(a-c)’~y PIDB 7£ MeOH A [RIZEIR IS [H] IR YL . PIDB-# MeOH
W, TEMRERT AN 440 nm 40 SE 584278 K. 7E 0.5 ps N 410nm-425 nm [
ESA S8A EH K. [FRT 460 nm-510 nm AL SE 3%, 7E 468 nm &bH — 550K
Weri. Z )5 ESA Al SE ¥ IR M . 7 5 ps W, 460 nm-510 nm [ SE {55

BETEN, IR ESA 55 . BEJR BN ESA, MR, HE
100 ps SEAFEW B AL . PIDB £ EG H B S SOGIE AL FFIE S MeOH 1
FBL. 7E 10 ps N, 410 nm-425nm 4L ) ESA 5 5 Hr 21455 . [ J5 O 1a] R EE ESA
FRURZEH I, B2 200 ps 724 T AL . SR, 7E 1 ps W 440 nm A4
[¥) SE {5 5Pl . [FINF, 450 nm-510 nm B ff) ESA {5 5 72 L (] R

SEAEEN, MR — AN TR0 480 nm [ SE BXAY. 7F 458 nm AU A —A



SEIRIR R, H. 430 nm-450 nm 4bH) SE AR I EIMALRS, XIS AT BEAEAERE
B AIFEALIEFE . 450 nm-510 nm [¥) SE {55 7E 2 ps LA A B K, BEJE 46
B, EAR 1S ps LA EREILL . 1200 SE (55 B AR5 kA ESA
55, TEEEMERNEEN, AWEB ESA FFIEZRWI =, HH 200 ps A4 %
IR . R EEPIAE T BB S IRUSCE AL, PIDB AN RIS 22 1] i % AL [t
VAR LRI T ARG, RN TR R EOR A3 0 Sl AR A E
HyHE— 5 1 HPIDBWUR A AL A%, AR AR BRE ST 2 RNE,
s nEef N . BT E R B PIDB Y UK J5 Ha ] B — AL 78 21 B AR 2 3
@1, PIDB2 KA M # 2 i E3 R . X RWIPIDBS; 1 B 2647380 nmIG UK 2

R %S (Localized Excitation, LE), Ffi 52 Bl i BIICTARY), it FE7ER

ko

"
A6 FX Y T-440 nmALSESE A 3K, H 480 nmACESAXE R 5 AE SERIEFE . X
AR TLESEAMBE EICTA, LESX N FIESAFSETH A FMICTA X M FISE
L. HS2IE LA 75 2 PIDBEMeOH HLEZS 5t 74 2 ICT S I A 0.2 ps, 1%
I R AR i S A] o FEAEEGHIX — I REXT BRI (] 2490.8 ps. A SCKFLE 3t 74
ZICTA LRI A Bt . BRSSO EoKF S 10 psPd BN )X F-440 nm
WEESATE 5 HIFFLE I DL R 480 nmALESATE 5 13 . PIDBTEMeOH +13)) /5% i
26468 nmib AT — A EWRI A . X RIZE RGN DR AR,

Eléna Ishow &% 3 [F] F8x6F = KA AP 0 R B0 T 2R BRI S, AN &t T4y
TR AR o R T ICT &M AT O BRI = 2R AT 44, PIDBRA 5]
ONUKE A7, T 56 5 R P R (], BRI T R I R (6 R 1%, {23 HOMOl
LUMOI AT 43 B, A7 FIRUOR S MR R A B R, TR ER AR AN P2 T
SERRHUERAS, A& T BB AR B K ICT A . Rltk, PIDBYEMeOHH 4 R4

13 EIHI S AN R 3 H4.7 psIH s TICTARNCT S HIRGE, Ry T HId .
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A SORs A FE X S PR B ) 8 N to o (B A VE R /2, PIDBYEEG A 123 R B i Hsf ]
T N15.7 ps, LINHAEMeOHH 345, BIBE S ¥ 77150 BE S N8 . X R Bt
T2 52 B35 70 86 B2 1) S 2 5, 3 — P ] 1 1% B S 2N PIDBI MUK A 25 /4115

X 57 N 745 R — 2141241, Benjamin A. Dalton%5 Nl it 73 12l 71 224540, 45

& X BAZ Ji )7 FE(generalized Langevin equation, GLE) 15 T ZEA A B B H,

Vo o0 2 R T e e R e 1 T A R EE T . 4 SRR WY T A e PR S

RIE RN AR, RIVATIRREI N, 701 — [ e % EE SR 098 K421, PIDBHUR 25

HICTZS [MICT "2 B E AL A AR 24 S C-NEE KA PR %, 120 R 5 R 468 o IRV 7

o> T RL B 7 . E A IEGHT, J>FIRIEEEE A HR, WOR A S5 HL (1 BE

G, ST AR, o VI [ R I 2 1K1,

@ (b) 1.0 ! — T1=0.2+0.15 ps
08} — 12=4.7£1.9 ps
10 2 —— T331.813.0 ps
- 72}
8 § 0.6 —
R PP E 04l
s £ oa
< —— T1=0.240.15 ps 5 02 i
10 [ —— 12=4.7+1.9 ps Z 0.0
— 13=31.8=13.0 ps !
o 1 " N 1 " 1 L 1 _0.2 L 1 N 1 sl il
420 440 460 480 500 -1 0 1 10 100
Wavelength(nm) Delay Time(ps)
© (@10 — T1-0.8£0.47
20 —— T1-0.8+0.47 ps i HREREERS
— 157450 ps b 0.8 —— T2=15.745.0 ps
—— 13-48.2+16.0 ps Z 06k T
~10 g
[ =
% —é 04}
i ) O T - rrrreei £ 02F
0.0
10 1 " 1 L 1 L 1 " 1 _02- L 1 L 1 2l M | L
420 440 460 480 500 1 0 1 10 100
Wavelength(nm) Delay Time(ps)

K 6 45l &755 PIDB £ MeOH(a, b)5 EG(c, &) I¥IFFI =2 0 6% (SADS) =4
FEHAH T~ sh 12

Fig. 6. Global fitting yields the Species-associated difference spectra (SADS) and normalized
kinetic curves of the three principal components for PIDB in MeOH (a, b) and EG (c, d).
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XTI ) A s TR FERION AR ESA B RELR, IR IEEIL &
WRE WS K . PIDB TERFIE I 1 s 2RI, X AT RER B 1%
53138 3 A4 5 4 A 3% B (internal conversion, IC) 4 A1 B IEZAS . MR A 270
Tk (Species-associated difference spectra) &7~ 1 = A~ F ) J1 2424 4y, PIDB 7E
MeOH H I E] 5 #5073 518 0.2 ps+ 4.7 ps F1 31.8 ps, Wi 6(a, b). HAE EG H IS
()5 E0 308 0.8 pss 15.7 ps F148.2 ps, WK 6(c, d). WIEHIEHE(RLL)TE 440 nm
AESERIHS IS B LE 25458 SE 55 B0 otlk, 2 — Uil LE 352 ICT &5t
AR R A (MeOH H1°4 0.2 ps« EG H1°4 0.8 ps). B & FI MG AR (L £8) 2o,
440 nm 4t SE #7354 ESA 5 480 nm 4t ESA #7454 SE 25k 4E, HEE A4y
SR ICT &G 4 2 ICT'A(MeOH Ho4 4.7 ps« EG H1oN 15.7 ps). 1M
31.8 ps F148.2 ps oM AR &F . Kk, PIDB #% 380 nm Y&k % LE &
Jo, FEAXARUE R (A s IR 2 ICT &, BJ5 70 TR R £ ICT', &E&

28 N % e (internal conversion, 1C) B B HEZs . HUR &SR 1t F2 0B 7 B

Solvent Dependent
MeOH
—_— EG
LE A - 0.8 ps
0.2 ps o Twg y
15.7 ps
SI(ICT) \
380 nm 4.7 ps 4
SI(ICT")
31.8ps |1IC |48.2 ps ’

Se ~ ¢’ ]

)

K 7. PIDB PR A58l 1150 7

Fig.7. Excited-state dynamics of PIDB.
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w

AR CE L SO IE AR TACE TR T PIDB 7 1 IOk A8 sl

=
)

F£. PIDB )14 380 nm YUK % LE &, fEMRFIIN RN mEE ICT &, /S
TE WA RUE N, I ICT SAG ML IR R0 ICT A o B 58RIV 775
RIsgas, o WEHERM, XUHIERREERW T ICT SRR ICTS. RIS
MeOH MBMEZE BT KM EG 1, o EWK, X0 7 94773 B 1 K PHRS 1
TRARFLAE S M, ICT S ARG RIBE S . & ICTSE N
MIREIED . ORI =R EAT AR W TR MR TICT 25 1ff PIDB RIA
SRR TR, TR T ICT'RS o P2 AR T AR BRI = 28 e fT A i
RSB CBREIER, AR FREAT WL G B YR ) 4R BT et 7 S %
SRIGHHE . A TAERFL T PIDB 2 FIVBUR &N 1 Fid e, NE8E s RE
SEAT, St R o e R T B I = 2R AT A B A AT AT 1 R
SRHE o
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Abstract

4,4'-(Phenylimino)dibenzaldehyde (PIDB), exhibits excellent photoelectronic properties and
holds significant promise for applications in functional dyes, photovoltaic devices, and biosensing.
This study systematically investigates the excited-state dynamics of PIDB by integrating time-
dependent density functional theory (TD-DFT) calculations with femtosecond time-resolved
transient absorption spectroscopy. Theoretical computations were performed using the Gaussian
software package at the B3LYP/6-31G(d) level, incorporating the IEFPCM solvation model for
molecular structure optimization and excited-state energy calculations. The results reveal that upon
excitation to the S: state, PIDB undergoes a pronounced intramolecular charge transfer (ICT) process,
characterized by the directional transfer of electron density from the triphenylamine donor skeleton
to the formyl acceptor groups. To elucidate the underlyingdynamical evolution pathways,
femtosecond transient absorption spectroscopy experiments  were further conducted to
systematically probe the ultrafast excited-state dynamics of PIDB in methanol (MeOH) and ethylene
glycol (EG). Global fitting of the transient absorption spectra yielded species-associated difference
spectra (SADS), confirming that the excited-state evolution comprises three characteristic kinetic
components. Kinetic analysis indicates that following 380 nm pump excitation, PIDB is initially

populated into the localized excitation (LE) state and rapidly relaxes to the ICT-characterized S state
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within the instrument response time (0.2 ps). Subsequently, the molecule undergoes further
relaxation to the ICT' state via structural twisting on a 4.7 ps timescale. This structural twisting
process exhibits a marked dependence on solvent viscosity, with the relaxation rate decreasing as
viscosity increases; specifically, the twisting relaxation time extends to 15.7 ps in more viscous EG.
Ultimately, the population in the ICT’ state decays back to the ground state via internal conversion
with time constants of 31.8 ps in MeOH and 48.2 ps in EG. The findings demonstrate that elevated
solvent viscosity enhances intermolecular interactions and steric hindrance, thereby suppressing
large-amplitude structural twisting of the excited state, reducing the relaxation rate, and prolonging
the structural twisting time. This work clarifies the solvent effects and structural twisting dynamics
goveming the excited-state relaxation of PIDB on an ultrafast timescale, providing crucial theoretical
and experimental insights for the molecular design, performance optimization, and photoelectric
modulation of triphenylamine-based photo-functional molecules.
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