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Figure S1 Geometry optimized structures and the dihedral angles between neighboring

segments of dyes on TiO, assembly.
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Figure S2 Electron density distribution of the isolated dyes in HOMO-1 level.

S3



Lt o o =
N [« (o] o
1 | 1 1

Normalized absorption intensity
o
1

0.0

—e— CHCI,
—a— DMF
—— MeOH
—<—THF
—— Toluene|

T
300

T
350

T . T *.
400 450 500 550

Wavelength (nm)

o
~
1

Normalized absorption intensity
o
N
1

o
=}

—eo— CHCI,
—a— DMF
—— MeOH
—«—THF
—»— Toluene

T
300

T
350

460 ' 450 500
Wavelength (nm)

© o o =
IS o o o

Normalized absorption intensity
o
o

0.0

—e— CHCI,
—a— DMF
—— MeOH
—<—THF
—— Toluene

T
300

T T T - i "
350 400 450 500 550

Wavelength (nm)

o
»
L

Normalized absorption intensity
o
)

o
o

—e—CHCI,
—a— DMF
—o— MeOH
—<—THF
—— Toluene

T
300

T ¥ T T Y -
350 400 450 500 550
Wavelength (nm)

Figure S3 Absorption of the dyes recorded in different solvents
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Figure S4 Fluorescence spectra of the dyes recorded in different solvents.
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Figure S6 Comparison of simulated absorption spectra of dyes and dyes on (TiO2)1s

obtained from M06-2X/6-311g (d, p) and PBEO0/3-21g (d) level of theory respectively.
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Figure S7 Schematic HOMO and LUMO energy levels estimated from experimental

and DFT Studies.
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Figure S8 Geometry of the dyes
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Table S1 Absorption maximum (in nm) for the dyes recorded in different solvents.

Dye CHCI; THF ACN Toluene MeOH DMF
BFT 448 432 431 423 410 401
BFF 451 434 435 430 409 397
BFB 399 385 381 373 364 363
BFB 440 427 422 431 405 397

Table S2 Emission maximum (in nm)) for the dyes recorded in different solvents.

Dye CHCI; THF ACN Toluene MeOH DMF
BFT 593 562 510 512 534 497
BFF 572 542 501 507 522 481
BFB 590 532 515 487 494 493
BTB 598 573 523 533 572 508
Table S3 Stokes shift (in cm™) of the compounds in different solvents

Dye CHCI, THF ACN Toluene MeOH DMF
BFT 5458 5355 4594 4109 5564 4449
BFF 5690 4691 3028 3532 5293 4399
BFB 8114 7177 6829 6276 7230 7264
BTB 6005 5967 4576 4440 7209 5503
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Table S4 Comparison of absorption, emission, properties of the dyes/dyes@(TiO,)s with

computed excitation energy, oscillator strength, composition in terms of molecular orbitals, and

dipole moments.

a b a d e
Dye | M | Ama’ | A | Stokes CAM-B3LYP® (THF) PBEO W
(nm) | (nm) | Shift (Debye)
(nm) (cm™) A max f Composition Arioa f Composition y
433 i1 H->L  (24%) 470 H>L (87%)
BFT 469 | 562 | 5301 19 | H-1->L (34%) 0.86 | H-1->L (11%)
319 (3.00 eV) (2.64eV) 11.0
H-2->L (29%)
436 a1 H->L (30%) 1 H->L (83%)
ol 470 | 542 | 4486 1.9 | H-1->L (36%) 0.87 | H-1->L (13%)
325 (2.97 eV) (2.63eV) 10.9
H-2->L (24%)
289 267 H->L (24%) 220 H->L (78%)
BFB 434 | 532 | 6910 2.0 | H-1->L 29%) 057 | H-1->L (6%)
315 (3.37 V) (2.81eV) 8.1
H-2->L (25%)
H->L  (55%) H->L  (96%)
427 409 481
BTB 483 | 573 | 5077 1.7 | H-1->L (23%) 1.11 | H-1->L (3%)
321 (3.03 eV) (2.58eV) 11.8
H-2->L (11%)

? absorption and emission spectra were measured in THF in the concentration of 1x10° M at ambient

temperature.
® absorption maxima on TiO, film.
¢ obtained with 6-31G+(d) basis set.

“TD-DFT values of dyes on (TiO,)4¢ Obtained using PBE0/3-21g (d) level.

°dipole moment of the dyes on TiO, obtained using B3LYP functional.
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Table S5 Computed S0- S1 excitation energies (E) with electron volt in parenthesis, oscillator

strength (f), configuration compositions obtained from B3LYP, PBE functionals using THF as

solvent with experimental absorption values.

A e B3LYP® PBEQ” B3LYP CAM-B3LYP® MO6.2C
(THF) (THF) . (THF) (THF) ;
A tio2 (THF
Dye (nm)
)\- max f )\- max f (nm) )\- max f A max f A max f
454 448 529 392 392
BFT 433 (2.73eV) | 0.39 (2.77 0.7 469 | (2.34eV) | 0.44 | (3.16eV) | 2.03 | (3.16eV) | 1.99
eV)
453 444 522 394 395
BFF 436 | (2.74eV) | 048 | (2.79eV) | 0.8 470 | (2.38eV) | 0.45 | (3.14eV) | 2.08 | (3.14eV) | 2.04
331 319 555 345 349
2.08
BFB 389 (3.75eV) | 0.29 | (3.89eV) | 05 434 | (2.23eV) | 0.03 | (3.59eV) | 2.36 | (3.55eV)
473 454 520 390 393
BTB | 427 | (2.62ev) | 060 | (2.73ev) | 0.8 | 483 | (2.38ev) | 0.83 | (2.73eV) | 2.15 | (3.15eV) | 2.02

@ absorption values obtained from experimental data.

b obtained with 6-311G(d, p) basis set.

© obtained with 3-21G(d) basis set.
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CSiR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
NATIONAL CENTRE FOR MASS SPECTROMETRY

Acq. Data Name: JRAQ-MP-MMM
Creation Parameters: Average(MS{1] Time:4.90..4.96)
Comment. M.PARASURAM. JRAC-MP-MMM , EIMS

Experiment Date/Time: 05-06-2013 16:53:15

lonization Mode: El+

intensity (%)
100+ 306
30
80
70
685
60 4 683
50
405
40 +
| 486 586
< 686
30 307
57
|
20
405 | 4 587
B 487
& 404
687
- 83 g7 224 J 308 343 ue 4‘71 2 o
; 237 407 l
ok 196.111 Lo h A‘ A‘LiL L L . 88
— - T T T
100 300 400 500 600 700

miz

El-Mass spectrum of molecule 4
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ESI-Mass spectrum of molecule 7
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