
Supplementary Information

Synthesis and properties of indigo based donor-acceptor conjugated 

polymers
Chang Guo, Bin Sun, Jesse Quinn, Zhuangqing Yan and Yuning Li*

Department of Chemical Engineering/Waterloo Institute for Nanotechnology (WIN), University of 

Waterloo, 200 University Avenue West, Waterloo, Ontario, Canada N2L 3G1; Fax: +1 519-888-4347; 

Tel: +1 519-888-4567 ext. 31105; Email: yuning.li@uwaterloo.ca.

1. Computer simulations of model compounds

2. Additional data

3. References

S1

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2014

mailto:yuning.li@uwaterloo.ca


Supplementary Information

1. Computer simulations of model compounds

Geometry optimization of model compounds (see Table S1 and Figures 2, S1-S4) was performed based 

on the density functional theory (DFT) using the B3LYP hybrid function1 and the 6-31G* basis set. 

GaussView 5.0 software2 was used to draw the Lowest Unoccupied Molecular Orbitals (LUMO) and the 

Highest Occupied Molecular Orbitals (HOMO). Calculations were performed on the Shared 

Hierarchical Academic Research Computer Network (SHARCNET) of Canada using the Gaussian 09W 

package3.

2. Additional data

Table S1. Summary of computer simulation results of model compounds.

Entry Model compounds a 1,  2,  3,  EHOMO, eV ELUMO, eV Eg, eV

1 IDH-BT-IDH-BT 0 24 16 -5.28 -2.92 2.37

2 IDMe-BT-IDMe-BT 29 24 1 -5.13 -2.80 2.33

3 IDCOMe-BT-IDCOMe-BT 23 24 15 -5.60 -3.00 2.60

4 IIDH-BT-IIDH-BT 11 19 16 -5.09 -2.95 2.14

5 IIDMe-BT-IIDMe-BT 11 20 5 -5.03 -2.89 2.14

6 IIDCOMe-BT-IIDCOMe-BT 17 22 14 -5.32 -3.30 2.02

a Structures of IDCOMe-BT-IDCOMe-BT and IIDMe-BT-IIDMe-BT are shown in Figure 2 in the main 

text, while the structures of other model compounds are shown Figures S1-S4. 
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Figure S1. The chemical structure, geometry, LUMO orbital, and HOMO orbital of a model dimer IDH-BT-IDH-

BT obtained by performing density functional theory (DFT) calculations with B3LYP 6-31G*.
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Figure S2. The chemical structure, geometry, LUMO orbital, and HOMO orbital of a model dimer IDMe-BT-

IDMe-BT obtained by performing density functional theory (DFT) calculations with B3LYP 6-31G*.
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Figure S3. The chemical structure, geometry, LUMO orbital, and HOMO orbital of a model dimer IIDH-BT-

IIDH-BT obtained by performing density functional theory (DFT) calculations with B3LYP 6-31G*.
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Figure S4. The chemical structure, geometry, LUMO orbital, and HOMO orbital of a model dimer IIDCOMe-

BT-IDCOMe-BT obtained by performing density functional theory (DFT) calculations with B3LYP 6-31G*.
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Figure S5 The 300 MHz 1H NMR spectrum of 6,6'-dibromo-1,1'-bis(2-hexyldecanoyl)-[2,2'-
biindolinylidene]-3,3'-dione (compound 2a)  measured in CDCl3.

Figure S6 The 300 MHz 1H NMR spectrum of 6,6'-dibromo-1,1'-bis(2-octyldodecanoyl)-[2,2'-

biindolinylidene]-3,3'-dione (compound 2b) measured in CDCl3.
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Figure S7. The 300 MHz 1H NMR spectrum of P1 measured in CDCl3.

Figure S8. The 300 MHz 1H NMR spectrum of P2 measured in CDCl3.
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Figure S9. TGA curves of P1 and P2 with a heating rate of 10 °Cmin-1 under N2.
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Figure S10. DSC curves of P1 with a heating rate of 10 °Cmin-1 under N2.
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Figure S11. DSC curves of P2 with a heating rate of 10 °Cmin-1 under N2.
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