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Fig. S1 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 4.   
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Fig. S2 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 5.   
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Fig. S3 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 6.

N

N
Br 5

5

N

N
Br 5

5



Fig. S4 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 7.
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Fig. S5 1H NMR (500 MHz) & 13C (125 MHz) Spectra of IID-1.
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Fig. S6 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 8.
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Fig. S7 1H NMR (500 MHz) & 13C (125 MHz) Spectra of IID-2.
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Fig. S8 1H NMR (500 MHz) & 13C (125 MHz) Spectra of 9.  
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Fig. S9 1H NMR (500 MHz) & 13C (125 MHz) Spectra of IID-3.   
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Fig. S10 Molecular orbital contributions for IID dyes obtained from TD-DFT analysis.
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Fig. S11 Simulated absorption spectra of IID dyes obtained from TD-DFT analysis.
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Fig. S12 J-V characteristic curves for the CDCA optimization carried out for DSSCs fabricated 

using IID-1, IID-2 and IID-3 at full sun condition.
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Fig. S13 Spectra of incident photon-to-current conversion efficiency (IPCE) for DSCs based on 

IID-1, IID-2, and IID-3.

Table S1 Solar Cell Characteristics of DSSCs for all three dyes (IID-1, IID-2 and IID-3) 

without co-adsorbent (CDCA) and by varying the CDCA concentration.  

IID-1
Jsc

(mAcm-2)

Voc

(V)

FF Efficiency

(%)

No CDCA 4.42 0.6 0.68 1.82

5 mM 3.92 0.64 0.68 1.72

10 mM 3.70 0.63 0.69 1.61

20 mM 5.51 0.62 0.69 2.38
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IID-2
Jsc

(mAcm-2)

Voc

(V)

FF Efficiency

(%)

No CDCA 4.66 0.58 0.63 1.72

5 mM 3.57 0.55 0.61 1.21

10 mM 4.57 0.58 0.63 1.67

20 mM 5.22 0.57 0.67 2.00

IID-3
Jsc

(mAcm-2)

Voc

(V)

FF Efficiency

(%)

No CDCA 3.69 0.55 0.63 1.27

5 mM 3.69 0.56 0.66 1.37

10 mM 3.99 0.57 0.66 1.51

20 mM 4.60 0.54 0.69 1.71


