Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2021

Suppoting Information
Structural Modulation of Phenothiazine and Coumarin Based Derivatives for High Performance

Dye Sensitized Solar Cells

Shahnaz Ahmed, Smiti Rani Bora, Tridip Chutia and Dhruba Jyoti Kalita*
Department of Chemistry, Gauhati University, Guwahati-781014, India
E-mail: dhrubajyoti.kalita@gauhati.ac.in

Table S1. Coordinates of the studied compounds studied at B3LYP/6-31G(d,p) level of theory in
angstorm unit.
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2. PTZ-BTZ
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Fig. S1: Optimized structure of the test compound



Table S2: Calculated energies of HOMO, LUMO, An.1., Amax Values of the reference compound studied
at different functionals.

Functionals Enowmo (V) Evrumo (eV) Aur (V) Amax (NM)
Experimental -5.26 -2.71 2.55 464
B3LYP -5.08 -2.68 2.40 558
B3LYP-D3 -5.08 -2.68 2.40 558
CAM-B3LYP -6.23 -1.59 4.64 454
MO6-2X-D3 -6.18 -1.92 4.26 439
PBEPBE -4.94 -2.93 2.01 563
wB97XD -6.80 -1.04 5.40 444

F B3LYP

- B3LYP-D3
Mo06-2X-D3

F0BI7XD
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+rCAM-B3LYP

Intensity
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Fig. S2: Plot of uv-visible spectra of the test compound



Fig. S3: Plot of frontier molecular orbitals of compounds COU-BTZ-1 and COU-IND-5'".



COU-PTZ

Fig. S4: Optimized structure of the stacked unsubstituted compound .



Table S3: Spectral data obtained from PDOS spectra.

Compound Groups Contribution to | Contribution to
HOMO(%) LUMO(%)
COU-BTZ Acceptor and Donor unit 76 53
Bridging unit and Anchoring group 24 44
TisO1 cluster 0 3
COU-BTZ-1 Acceptor and Donor unit 77 53
Bridging unit and Anchoring group 23 44
TisO10 cluster 0 3
COU-BTZ-2 Acceptor and Donor unit 69 54
Bridging unit and Anchoring group 31 44
TisOyp cluster 0 2
COU-BTZ-3 Acceptor and Donor unit 76 54
Bridging unit and Anchoring group 24 44
TisOqp cluster 0 2
COU-BTZ-4' Acceptor and Donor unit 79 56
Bridging unit and Anchoring group 21 41
TisO1 cluster 0 2
COU-BTZ-5' Acceptor and Donor unit 79 58
Bridging unit and Anchoring group 21 40
TisO1 cluster 0 2
COU-BTZ-6' Acceptor and Donor unit 76 52
Bridging unit and Anchoring group 24 46
TisOyp cluster 0 2
COU-BTZ-7' Acceptor and Donor unit 79 58
Bridging unit and Anchoring group 21 41
TisOqp cluster 0 2
PTZ-BTZ Acceptor and Donor unit 90 53
Bridging unit and Anchoring group 10 45
Tis010 cluster 0 2
PTZ-BTZ-1 Acceptor and Donor unit 90 53
Bridging unit and Anchoring group 10 45
TisO1 cluster 0 2
PTZ-BTZ-2 Acceptor and Donor unit 92 53
Bridging unit and Anchoring group 8 45
TisOyp cluster 0 2
PTZ-BTZ-3 Acceptor and Donor unit 91 53
Bridging unit and Anchoring group 9 45
TisOqp cluster 0 2
PTZ-BTZ-4' Acceptor and Donor unit 91 57
Bridging unit and Anchoring group 9 41
Tis04 cluster 0 2
PTZ-BTZ-5' Acceptor and Donor unit 91 58
Bridging unit and Anchoring group 9 40
TisO10 cluster 0 2




PTZ-BTZ-6' Acceptor and Donor unit 90 52
Bridging unit and Anchoring group 10 46
TisOyp cluster 0 2
PTZ-BTZ-7' Acceptor and Donor unit 91 58
Bridging unit and Anchoring group 9 40
Tis040 cluster 0 2
COU-IND Acceptor and Donor unit 79 36
Bridging unit and Anchoring group 21 57
TisO1 cluster 0 7
COU-IND-1 Acceptor and Donor unit 79 36
Bridging unit and Anchoring group 21 57
TisO1 cluster 0 7
COU-IND-2 Acceptor and Donor unit 78 36
Bridging unit and Anchoring group 22 57
TisOyp cluster 0 7
COU-IND-3 Acceptor and Donor unit 79 36
Bridging unit and Anchoring group 21 57
TisO40 cluster 0 7
COU-IND-4' Acceptor and Donor unit 80 39
Bridging unit and Anchoring group 20 55
TisO1o cluster 0 6
COU-IND-5' Acceptor and Donor unit 80 41
Bridging unit and Anchoring group 20 54
TisO1 cluster 0 5
COU-IND-6' Acceptor and Donor unit 79 35
Bridging unit and Anchoring group 21 59
TisOyp cluster 0 6
COU-IND-7' Acceptor and Donor unit 80 40
Bridging unit and Anchoring group 20 55
Tis040 cluster 0 5
PTZ-IND Acceptor and Donor unit 91 36
Bridging unit and Anchoring group 9 59
TisO1o cluster 0 5
PTZ-IND-1 Acceptor and Donor unit 91 36
Bridging unit and Anchoring group 9 59
TisO1 cluster 0 5
PTZ-IND-2 Acceptor and Donor unit 93 36
Bridging unit and Anchoring group 7 58
TisOyp cluster 0 6
PTZ-IND-3 Acceptor and Donor unit 91 36
Bridging unit and Anchoring group 9 59
Tis040 cluster 0 5
PTZ-IND-4' Acceptor and Donor unit 91 40
Bridging unit and Anchoring group 9 55
TisO1 cluster 0 5
PTZ-IND-5' Acceptor and Donor unit 90 36




Bridging unit and Anchoring group 10 59
TisOqp cluster 0 5
PTZ-IND-6' Acceptor and Donor unit 91 35
Bridging unit and Anchoring group 9 60
TisOqp cluster 0 5
PTZ-IND-7' Acceptor and Donor unit 91 41
Bridging unit and Anchoring group 9 55
TisOyp cluster 0 4




