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Database Supporting Information

Figure S1: Electron Density Difference between S1 and T1. (isoValue=0.0001, for candidate molecules:
isoValue=0.0005) 1DB3 presents no transition under this isovalue due to its high overlap at S1 and T1.

Table S1: Energy Gap between S1 and T1 (eV) for proposed molecules in the database; Experimental data
is shown in bracket. (Calculated using TD-DFT, RMSE = 0.395)

Core Donor 1 Donor 2 Donor 3 Donor 4 Donor 5

CZ 0.54 (0.12) 0.49 0.54 (0.18) 0.33 (0.13) 0.51 0.54

DA 0.65 (0.18) 0.59 (0.06) 0.64 0.55 0.67 0.67

DB 0.70 (0.15) 0.57 (0.08) 0.69 0.01 0.17 (0.14) 0.18

TD 0.72 0.56 0.71 (0.06) 0.07 (0.01) 0.25 0.30 (0.06)
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Table S2: SOCME (cm−1) between S1 and T2

Series Core Donor 1 Donor 2 Donor 3 Donor 4 Donor 5

CZ 2.9E-01 2.6E-01 2.8E-01 1.8E-01 3.2E-01 3.7E-01

DA 4.0E-01 4.0E-01 4.8E-01 1.1E+00 4.5E-02 4.4E-01

DB 1.2E-01 5.8E-02 2.2E-01 1.1E+00 8.3E-01 2.4E-03

TD 6.2E-02 1.8E-01 1.4E-01 2.0E-01 8.6E-01 7.3E-03

Marcus rate calculations

Table S3: Marcus rate for kMrISC and kMISC. Candidate molecules discussed in the main text are shown in
bold.

Molecule SOCME (cm−1) λrISC (eV) λISC (eV) kM
ISC (s−1) kM

rISC (s−1)
0CZ0 3.12E-02 0.110121 0.001644 2.87E-23 1.11E+04
0DA0 3.16E-02 0.184215 0.006580 5.15E-13 5.96E+02
0DB0 2.12E-05 0.202393 0.008687 2.78E-17 1.37E-04
0TD0 4.07E-04 0.199251 0.006216 1.02E-21 5.23E-02
1CZ1 2.97E-02 0.096688 0.002646 2.02E-07 1.88E+04
1CZ2 2.54E-02 0.115664 0.002292 6.21E-17 5.94E+03
1CZ3 1.66E-01 0.299207 0.261464 2.16E+06 3.24E+05
1CZ4 3.28E-02 0.119459 0.002138 3.59E-20 8.34E+03
1CZ5 2.21E-02 0.116077 0.001897 2.37E-22 4.34E+03
1DA1 2.87E-02 0.689164 0.521446 2.85E+04 8.06E+00
1DA2 2.97E-02 0.199188 0.010209 1.33E-07 3.25E+02
1DA3 5.40E-02 0.174921 0.031499 8.84E+04 6.40E+03
1DA4 4.55E-03 1.089041 1.002593 1.55E+00 2.22E-02
1DA5 3.18E-02 0.204293 0.007539 2.56E-14 2.72E+02
1DB1 1.54E-01 0.656310 0.454298 2.32E+06 1.36E+02
1DB2 2.42E-01 0.212727 0.011780 2.04E-05 1.31E+04
1DB3 1.56E-01 0.751925 0.719871 1.24E+04 2.55E+03
1DB4 5.10E-01 0.445341 0.217317 1.43E+08 5.01E+03
1DB5 2.33E-01 0.214508 0.141297 2.72E+07 7.11E+05
1TD1 1.20E-01 0.230929 0.028352 6.64E+02 2.83E+03
1TD2 1.80E-03 0.687457 0.488664 2.25E+02 1.50E-02
1TD3 1.86E-01 0.175625 0.134131 1.31E+07 1.57E+06
1TD4 5.93E-01 0.495948 0.219219 1.68E+08 1.06E+03
1TD5 2.29E-01 0.314151 0.182822 2.76E+07 5.19E+04
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Details of the rISC rate calculation
The reverse intersystem crossing rate constant, krISC, was estimated using the coupled singlet–triplet kinetic
model reported in ref. [1]. The excited-state populations satisfy

d

dt

(
[S1]
[T1]

)
=

(
−
(
kSr + kSnr + kISC

)
krISC

kISC −
(
kTr + kTnr + krISC

))(
[S1]
[T1]

)
(Eq. S1)

The prompt and delayed decay constants correspond to the two eigenvalues of this rate matrix. Following
ref. [1], the rate expression was simplified using the assumptions kSr ≫ kSnr, k

T
r , k

T
nr, krISC ≫ kTr , k

T
nr, and

kp ≫ kd, which gives

kp ≈ kSr + kISC + krISC (Eq. S2)

kpkd ≈ kSr krISC (Eq. S3)

With kISC ≫ krISC , Eq. S2 can be written as:

kp ≈ kSr + kISC (Eq. S4)

From Eq. S3 and Eq. S4, rISC rate constant can be described as:

krISC =
kpkd

kp − kISC
(Eq. S5)

Table S4: Calculated rISC Rates and parameters Eq. S5 (RMSE of logk = 0.340).

Molecule kp (s−1) kISC (s−1) kd (s−1) krISC (s−1) kexp
rISC (s−1) Ref

0CZ0 2.79E+08 1.52E+06 2.23E+04 2.24E+04 1.69E+04 [2]

0DA0 1.90E+08 1.55E+06 1.07E+04 1.08E+04 9.90E+03 [3]

0DB0 1.42E+08 3.38E+05 1.52E+04 1.52E+04 1.60E+04 [4]

1CZ2 2.66E+08 1.13E+05 1.09E+04 1.09E+04 7.60E+03 [5]

1CZ3 4.12E+07 7.99E+04 7.14E+05 7.16E+05 2.00E+06 [6]

1DA1 1.65E+08 2.06E+03 1.80E+04 1.80E+04 6.94E+04 [7]

1DB1 3.98E+08 6.37E+04 1.49E+04 1.49E+04 1.91E+04 [8]

1TD2 2.44E+08 6.46E+04 6.21E+04 6.21E+04 6.99E+04 [9]

1TD3 1.73E+07 3.93E+02 8.00E+05 8.00E+05 2.42E+06 [10]

1TD5 1.41E+07 6.01E-01 7.14E+06 7.14E+06 1.76E+06 [11]

Table S5: ESD-calculated elementary radiative rate kr and ISC rate kISC (s−1) for proposed molecules in
the database.

Series Type Core Donor 1 Donor 2 Donor 3 Donor 4 Donor 5

CZ kr 2.78E+08 2.49E+08 2.66E+08 4.11E+07 2.79E+08 2.84E+08
kISC 1.52E+06 4.32E+03 1.13E+05 7.99E+04 6.50E+05 1.38E+06

DA kr 1.88E+08 1.65E+08 1.86E+08 4.58E+07 1.90E+08 1.98E+08
kISC 1.55E+06 2.06E+03 1.68E+03 1.07E+07 2.65E+07 6.16E+05

DB kr 1.41E+08 3.98E+08 3.48E+09 3.09E+02 1.62E+08 1.13E+07
kISC 3.38E+05 6.37E+04 1.03E+05 1.20E+01 2.42E+06 3.78E+01

TD kr 1.58E+08 4.48E+08 2.44E+08 1.73E+07 1.72E+07 1.41E+07
kISC 5.25E+05 1.83E+04 6.46E+04 3.93E+02 1.07E+04 6.01E-01
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