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Reason for the large AEg ¢ , ;. of the B-fused thiophene derivatives

The B-fused thiophene derivatives (S1_1, S2 1, S3_1, and S4 1) exhibit a high AEg ¢, .

above 0.8 eV, which is mainly attributed to their low triplet excited energy (Figure S2). This
low triplet excited energy can be interpreted as a result of the weak antiaromaticity in Tj,
contributing to the stabilization of the triplet state energy of the B-fused derivatives.!:? As shown
in Figure S3, the values of the nucleus-independent chemical shifts placed above the ring in T
(NICIS(1) ZZ,T,) of ring_2/ring_2' and ring_5 in the B-fused derivatives are much lower than
those in the a-fused thiophene derivatives (S1_2, S1 3, S2 2, S2 3, S3 2, S3 3, S4 2, and,
S4 3).3 This difference reveals that the antiaromaticity in T, of the B-fused derivatives is weaker
than that of the a-fused thiophene derivatives. Here, a higher positive NICIS(1) ZZ,T; value

indicates stronger antiaromaticity, while a more negative value indicates stronger aromaticity.
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Figure S1. Linear regression fits of Overlap;, and AEg ¢, . for (a) all studied molecules

and (b) BisICz and a-fused thiophene derivatives.

vert
* AEgT,
4 ad
o AEY
*
,«3'*** * ok x * *
*
% e o e o o *
N ° °
53]
2 P *
* [ ]
11 ~
RS SN BRI T
L - = = & & & e oen o < <t <t
Ommmmmmmmmmmmm

Figure S2. Calculated vertical S; excitation energy based on the ground geometry

and adiabatic T, excitation energy.
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Figure S3. The nucleus-independent chemical shifts placed above the ring (NICS(1),,) in Sy

and T;.



Figure S4. The HOMO and LUMO distribution (isovalue = 0.03 au) and transition
density 7(r) of S; excitation (isovalue = 0.0012 au), for S1 1, S1 2, and S1 3.
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Figure S5. The HOMO and LUMO distribution (isovalue = 0.03 au) and transition
density 7(r) of S; excitation (isovalue = 0.0012 au), for S2 1, S2 2,and S2_ 3.
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Figure S6. The HOMO and LUMO distribution (isovalue = 0.03 au) and transition
density 7(r) of S; excitation (isovalue = 0.0012 au), for S3 1, S3 2,and S3_3.
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Figure S7. The HOMO and LUMO distribution (isovalue = 0.03 au) and transition
density 7(r) of S; excitation (isovalue = 0.0012 au), for S4 1, S4 2, and S4 3.
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Figure S8. The variation of orbital composition (AOCs; 1/s1 2/s1 3 - Bisicz) On atoms.
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Figure S9. The variation of orbital composition (AOCs; 1/s2 2/s2 3 - Bisicz) On atoms.
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Figure S10. The variation of orbital composition (AOCs3 1/s3 2/s3 3 - Bisicz) On atoms.
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Figure S11. The variation of orbital composition (AOCs4 1/s4 2/s4 3 - Bisicz) On atoms.
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Figure S12. The contribution of the normal modes to the reorganization energy (left), and
the contribution of chemical bonds to the reorganization energy (right), for BisICz, S1 1,

S1 2,and S1_3.
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Figure S13. The contribution of the normal modes to the reorganization energy (left), and

the contribution of chemical bonds to the reorganization energy (right), for S2 1, S2 2, and

S2 3.
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Figure S14. The contribution of the normal modes to the reorganization energy (left), and

the contribution of chemical bonds to the reorganization energy (right), for S3 1, S3 2, and

S3 3.
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Figure S15. The contribution of the normal modes to the reorganization energy (left), and
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Figure S16. HOMO and LUMO distribution (isovalue = 0.03 au) and transition density
T(r) of S; excitation (isovalue = 0.0012 au), for S2 2 2ph and S2 2 s2ph.
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Figure S17. HOMO and LUMO distribution (isovalue = 0.03 au) and transition density

T(r) of S; excitation (isovalue = 0.0012 au), for S2 3 2ph and S2 3 s2ph.
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Figure S19. The contribution of the normal modes to the reorganization energy (left), and
the contribution of chemical bonds to the reorganization energy (right), for S2 2 2ph,

S2 2 s2ph, S2 3 2ph, and S2 3 s2ph.
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Figure S20. Calculated (a) ko' outside the cavity, (b) hQ, inside the cavity, for BisICz
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