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Fig. S1 Absorption spectra of POX-th-CN, TPA-th-CN dyes and their preliminary compounds

for conforming ICT property, recorded in DMF (3 x 10™* M).
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Fig. S2 ATR-FT-IR spectra of neat dyes (bottom) and dye adsorbed TiO, films (top): (A) POX-

th-CN,

(B) TPA-th-CN.
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Enomo (€V) =-¢ [Eonset & V (vs Fc/Fc') + 4.8 V] (D)
where,

the potential of Fc was measured to be 0.45 V against Ag/AgCl,q) electrode.
Enomo (eV) (POX-th-CN) =-e[(0.79-0.45) V + 4.8 V]

Enomo (eV) (POX-th-CN) =-5.14¢eV

Enomo (V) (TPA-th-CN) -¢ [(1.10-0.45) V + 4.8 V]

Enomo (V) (TPA-th-CN)  =-545eV

Erumo (eV) = Eo0(eV) + Enomo (eV) (2)

where,

Eo. 1s the intersection between the absorption and emission spectra of the sensitizers.
Erumo (eV) (POX-th-CN) =2.03 (eV)-5.14 (eV)

Evrumo (eV) (POX-th-CN) =-3.11 (eV)

Erumo (V) (TPA-th-CN)  =2.19 (eV)—-5.45 (eV)

Erumo (eV) (TPA-th-CN)  =-3.26 (eV)
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Cartesian Coordinates

diyl)bis(1-cyanoethene-2,1-diyl)bis(thiophene-5,2-diyl))bis(2-cyanoacrylic acid) (POX-th-CN)

O DD QD@D QD@D QD@D QD@D QD@D QOo0on D T OO0z D 0000000 m

of

DR W RN N

N

(2E,2'E)-3,3'-(5,5'-(1E,1'E)-2,2'-(10-hexyl-10H-phenoxazine-3,7-

.53639300
.41595400
.17322300
.13386300
.55616100
.46875600
.04677800
.51480900
.03677500
.03825300
.27110400
.73717400
.49593400
.31526400
.49990300
.69329900
.52152500
.43992100
.62038200
.16478600
.02791600
.82695400
.91485000
.05406100
.91287000
.83965800
.12532800
.73068400
.02458900
.14109400
.99576200
.75933200
.21476600
.63783900
.11659100
.22514200
.08676100
.68087500
.27738700
.58082900

O O J J J 9 3 3 0 O 0 b Db d O WwWwo P DNOEFEF WEDNWODNREODNDDNO Wb

[
o O O O WV

.15996100
.08407000
.32458400
.51548000
.29821100
.89330900
.10934000
.79657600
.75186300
.26493500
.62553400
.20726400
.30836900
.21282800
.51996800
.61369400
.39020700
.55952400
.17825100
.45990800
.71380800
.99385600
.91705600
.54812800
.24267400
.32228100
.05437000
.35029500
.27257900
.90780700
.61077400
.69043300
.41536700
.71115800
.63201400
.25919300
.01144800
.08951300
.32924700
.02693900

O L NDDNMNDNO O O - -

.67964200
.65711800
.54241200
.73677200
.53849200
.47966700
.66783500
.48725200
.50240100
.88548200
.74340000
.48924600
.67515600
.66999700
.544950200
.55816600
.70347200
.50208700
.51128700
.75386400
.10331300
.72588100
.71007300
.18656400
.79795300
.78250100
.09758100
. 72237100
.69237300
.17733700
.80260000
.77056400
.90230400
.27460300
.31252400
.18091200
.81272100
.77541200
.95162900
.36072800



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Z QOoxDm oD 0o oz n OO0 QOO0 noz220000@mO00am

.27450100
.04013700
.85154100
.43457400
.93224700
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.34955400
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Cartesian  Coordinates of  (2E,2'E)-3,3'-(5,5'-(1E,1'E)-2,2'-(4,4'-(phenylazanediyl)bis(4,1-

phenylene))bis(1-cyanoethene-2,1-diyl)bis(thiophene-5,2-diyl))bis(2-cyanoacrylic acid) (TPA-

th-CN)
N 0.00134100 3.30635200 0.20262800
C -0.02625000 4.74735500 0.27608300
C -0.07639000 7.54667500 0.41501800
C -0.79054600 5.48274100 -0.64383900
C 0.71316800 5.41488500 1.26525900
C 0.69080400 6.81123900 1.32696200
C -0.81826500 6.87817000 -0.56690300
H -1.35149900 4.96163400 -1.41185300
H 1.29749100 4.84115300 1.97616800
H 1.26473600 7.32265500 2.09251800
H -1.40837600 7.44223200 -1.28150700
H -0.09457500 8.62994100 0.46785600
C -1.22154000 2.59263800 0.20789200
C -3.69867500 1.18051500 0.19395400
C -1.37341100 1.39720300 -0.53031400
C -2.32946300 3.07977200 0.93386000
C -3.53096900 2.38730200 0.92188800
C -2.57748800 0.70705600 -0.53538800
H -0.54345200 1.02069800 -1.11572700
H -2.23506800 3.99281300 1.50858000
H -4.36654400 2.77502800 1.49752900
H -2.64605800 -0.19621100 -1.12566000
C 1.25369800 2.64520300 0.12806600
C 3.79386500 1.35993400 -0.00703900
C 2.33458100 3.24276500 -0.55615800
C 1.45899300 1.39602800 0.75160200
C 2.69681800 0.77422100 0.67646500
C 3.57268700 2.61856000 -0.62225300
H 2.19226000 4.19815700 -1.04615800
H 0.65194900 0.92736400 1.30140400
H 2.83467800 -0.18311200 1.17048700
H 4.36474900 3.11052600 -1.16959800
C -4.99777500 0.54521300 0.26306100
H -5.70282000 1.07994200 0.89446500
C 5.03784200 0.61848800 -0.01324800
H 4.96751900 -0.33740800 0.50136100
C -5.50049500 -0.59411400 -0.32314500
C 6.27533200 0.89967100 -0.54263700
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.99677900
.72484300
.75355600
.44458600
.40829100
.28860100
.04868700
.58883100
.68797100
.61678800
.96876100
.24270800
.93511100
.57281000
.59466000
.89718100
.85650500
.36448100
.00263100
.31592500
.28000600
.89357500
.19168400
.85883600
.67039000
.22567700
.09418300
.50701400
.07377000

.38800200
.11316800
.05272700
.09684600
.05061200
.28896900
.18520700
.27806900
.66001800
.08487300
.03683100
.00921300
.59813800
.94210100
.88598400
.17250600
.87291600
.06162500
.08657300
.92510200
.08747800
.17494500
.80718400
.69098100
.21400100
.14234100
.04552000
.29542400
.73376700
.61576400
.03242100
.45759700
.03659000
.74833100
.49221000
77707100

.23920000
.24734800
.00030600
.82890100
.04197500
.09951300
.10469900
.93106600
.96611800
.68005100
. 74556900
.43084600
.42688700
.04888500
.66890500
.93052600
.00462600
.48066400
.44815300
.06942300
.10488700
.51884500
.06344100
.34500800
.48885500
.82174700
.67041800
.38662200
.53082700
.14328600
.42052800
.04675800
.87552000
.38149300
.97584500
.48365400
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Corrent Data Parameters
NAME PEEN-D

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121228
Time 13.11
INSTRUM apect
PROBHD 5 mm DUL 13C-1
PULFROG 2g30

0 €5536
SOLVENT €DCL3

N§ 32

n8 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 114

oW 60.800 usec
DE 6,00 usec
TB

296.9 K
o1 1.00000000 sec
TDO 1
e CHANNEL f£1

Nucl
P1 11.42 usec
PLL 0 dB

=3.0
SFO1 400.1324710 MHz

F2 - Processing parameters
I

8 32768
SF 400,1300047 MHz
EM

WOW

s5B 0

LB 0.30 Hz
GB Q

PC 1.00
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Current Data Parametars
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AV-II-507-A
EXPHO 1
PROCRO 1
1 - Acquisition Parmmaters
Date_ 20121225
T 12.53
Hs.ﬂt
5 mm DUL 13C-1
zglo
65536
coCl3
i6
@
8223.685 Hz

0.125483 Hx
3.9846397 sec

60.800 umes
6.00 usec

295.6 X
1.00000000 sec
L 3

1
in
11.42 usec
-3,00 4B
400.1324710 MHz
F2 - Procesaing parameters
81 327

ar 400.1300047 MHz
WOW BN

868 0

L 0.30 BEx
G 1]

BC 1.00
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3.546
3.527
3.507

_———0.070
T——0.000

Corrent Data Parameters

AV-I1I-511
EXFRC 1
PROCNO 1
F2 - Acquisition Farametezs
Date_ 20130218
Time 14.22

5 mm DUTL 1§fl1|

65536
16
2
$223.685 Hz
0,125483 Hz
3.9846387 sec

256
60.800 usec
6.00 usec

aas:sagsag:gg:
i

256.2 K
DL 1.00000000 sec
OO 1
CEANNEL f1

BUC1 pL |

Pl 11.42 nsec
FLl -3.00 aB
arol 400.1324710 MEz
¥2 - Processing parameters
81 32768

8F 400.1300044 MEz
wow EM
888 [

La 0.30 Az
GB o

rC 1.00

10
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EXENO 2
PROCEO 1
F2 - Rcquisition Pacsmeters
Date Wiz
Time 2.1
INSTRUK spect
PROBHD % gm DUL 13C-1
FULFROG =gpg3d
™ E5536
SOLVENT cocll
Ng 256
o8 4
SWH 24039.461 M2
FIDRES 0.366788 He
M 1.36313988 soc
RG 40.3
o 20.800 usec
OE .00 usec
TE 298.4 K

2.00000000 sec
dil 0.0300000C sec
1.89959698 sec

1

a1 1T M R——
NUCY 3c
7l 9.15 usec

L1 0.00 de
grFol 100.6226298 MHz
CHANNEL £2

CPDPRG2 waltzlé
Kuc2 1
POPD2 90.00 usec
PL1Z 14,30 dB
PL13 14.90 dB
FL2 =-3,00 dB
SFO2 400.1316008 MHz
F2 - Proceasing parameiers
SI 32768

sF 100.6127540 MHz
WowW EN
558 o

LB 1.00 Hz
GB o

PC L.40
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O TDO 1
| | ======== CHANNEL f] ressss==
Nycl 1H
Pl 11.42 usee
S CN NC = PLL -3.00 d8
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S S F2 - Processing parameters
ST 32768
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11635
77.48
77.16
76.84

———49.40
31.46
26.67
26.58
26.52
22.71

T~ 14.07

=
=

T T i T

T T T T
200 190 180 170 160 150 140 130 120

Current Data Parameters
NAME PHL

BN-A
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20121220
Time 10.47
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65516
SOLVENT cocll
] 256
DS 4
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 101
DW 20.80C usec
DE 6.00 usec
TE 298.1 K
Dl 2.000000CC sec
dll 0.0300000C sec
DELTA 1.89999398 sec
TDO 1

CHAWNEL £1
HUCT 13¢
Pl 9.15 usec
PL1 0.00 dB
5FO1 100.6228298 MHz
CHANNEL £2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL12 14.90 dB
PL13 14.90 dB
PL2 -3.00 aB
SFO2 400.1316005 MHz

F2 - Processing parametecs
SI 32768

100.6127556 MHz
EM

o
1.00 Hz
0

1.40
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Current Data Parameters
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AN-B
i
1

F2 - Acquisition Parameters

Date
Time™
INSTRUM
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PULPROG
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10.32
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0.125483 Rz
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1
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=3.00
400.1324710 MHz

F2 - Processing parameters
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@
0.30 Ez
o
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* DO 1
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D1 1.00000000 sec
DO 1
: OHC CHO == CHANNEL f1 s
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Current Data Parameters
NAME AV-TII-204-A
1

— 0.0000

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date_ 20121225
Time 13.04
INSTRUM 5 t
FROBHD 5 mm DUL 13C-1
| PULPR! zg30
™ 65536
SOLVENT €DC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161
DW 60.800 usec
N DE 6.00 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
CH f£1
NUCL 1H
| B 11.42 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
~ CN NC = F2 - Processing parameters
| / SI 32768
S S SF 400.1300064 MHz
| WOW EM
| S8B 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME AV-1I-204-A
EXPRO 2
PROCNO 1
F2 - Acquisition Parametars
Date_ 20121225
Time 13.08
INSTRUM spect
PROBHD 5 mm DOL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cocl3
NS 95
D8 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
ap 1.3631988 asc
RG 40.3
DR 20.800 usec
DE 6.00 usec
TE 296.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1
= = CHANNEL fl s===s===
NUC1 13¢
Pl 9.15 usec
PLL 0.00 dB
SFol 100.6228298 MHz
m==e==—= CHANNEL f2 s=======
waltzlé
18
80.00 usee
14.90 dB
14.90 dB

T T
180 160 140 120 100

=3.00 dB
400.1316005 MHz

100.6127561 MH2
EM
0
1.00 Hz
0
1.40
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Current Data Parameters
NAME 26.11.2012
EXPNO 13
PROCNO 2
N
F2 - Acquisition Parameters
Date_ 20121126
Time 11.41
INSTRUM spect
| | PROBHD 5 mm Dual 13C/
PULPROG 2930
X" "CN NC™ NF ™ 22468
SOLVENT CDC13
\ S S / NS 8
DS 2
SWH 7812.500 Hz
OHC CHO FIDRES 0.347717 Hz
AQ 1.4380020 sec
RG 812.7
DW 64.000 usec
DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
== CHANNEL fl = =
NUC1 H
Pl 11.00 usec
PL1 0.00 dB
SFO1 300.1324654 MHz
F2 - Processing parameters
_J s SI 32768
: b SF 300.1300056 MHz
T T T T T T T T T T T WDW EM
10 k] 8 7 6 5 4 3 2 1 ppm SSB 0
LB 0.30 Hz
—[o4| )0 : GB o
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Current Data Parameters
WAME PHAN-CH

EXENO 2
PROCHO 1
F2 - Atquisition Parameters
Date_ 20121228
Time 14.48
INSTROM spect.
PROBED 5 mm DUL 13C-1
PULPROG zgpg30
™D 65536
SOLVENT coels
NS 256
D8 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 36
bW 20.800 usec
DE 6.00 asec
TE 297.0 K
Dl 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sac
D0 1

= CHANNEL f£1 s
nucl 1ic
el 9.15 usec
PL1 0.00 d8
SFO1 100.62282598 MHz

CHANNEL £2

CPDPRG2 waltz16
nNoc2 bl
PCPD2 90.00 usec
PL12 14.90 aB
FL13 14.590 dB
PLZ ~3.00 dB
spoz 400.1316005 MBe

FZ - Processing parameters
8L 7

SF 100.6127551 MHz
WowW EM
8SB Q

LB 1.00 Bz
GB 0

BC 1.40
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Waters(Micromass) : Q-Tof micro(YA-105) 05-Jan-201319:27:41
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Current Data Parameters
NAME

EXPNO

26.11.2012
14

PROCNO R

F2 - Acquisition Parameters

Date_ 20121126

Time- 11.48

INSTRUM spect

PROBHD 5 mm Dual 13C/

PULPROG 2g30
22468

SOLVENT DMSO

NS 8

DS 2

SWH . 7812.500 Hz

FIDRES 0.347717 Hz

AQ 1.4380020 sec

RG 512

DW 64.000 usec

DE . 6.00 usec

TE 0.0 K

D1 1.00000000 sec

MCREST 0,00000000 sec

ICWRK 0.01500000 sec

======== CHANNEL f] ========

NUC1 1H

Pl 11.00 usec

PL1 0.00 dB

SFO1 300.1324654 MHz

F2 - Brocessing parameters

SI 32768

SF 300.1300013 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB. 0

BC 15.00
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Current Data Parameters
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A FEagoamno R IZn o s= s SSI 223 PROCNO !
' \‘\l\‘w V// //// W/ N% F2 - Acquisition Parameters
Date_ 20130212
Time 14.17
INSTRUM spect
PROBHD 5 tmm BBO BB-1H
PULPROG 2gpg30
D 5536
SOLVENT DMSO
NS 256
DS
N SWH 24038.461 Hz
FIDRES  0.366798 He
AQ 1.3631988 scc
RG 1440
DW 20.800 usec
‘ ‘ DE 6.00 usec
TE 2982 K
S D1 2.00000000 sec
\ N Ne g Y/ DA O oous
D 1.89999998 sec
S S DO 1
\ N / = CHA}‘JIEX:EL il
NUC1 3
Hood NC P1 9.50 usec
PLL -0.60 dB
COCH SFO1  100.6228298 MHz
= CHANNEL £2
CPDPRG2  walzi6
NuC2 1
PCPD2 90.00 usec
PL12 15.60 dB
PL13 15.60 dB
PL. -0.90 dB
SFO2  400.1316005 MHz
F2 - Processing parameters
sl 32768
SF 100.6127690 MHz
WD M
s38 0
;) 1.00 Hz
GB 0
PC 1.40
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121210_120511212030 #305 RT: 0.66 AV: 1 NL: 1.88E5
T: TMS + ¢ ESI Full ms [500.00-900.00]
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