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Table S1. The main selected bond lengths (A) and dihedral angles (°) at the optimized Sp and S;
geometries for compounds Alectinib and Rilpivirine.

Alectinib Rilpivirine
Bond/Dihedral
Bond/Dihedral Angle
Angle
So Si So Si

1.40772 2 1.42788*

N29-C30 (A) 1.36606° C33-C30 (A) 1.39869°
1.40672" 1.41919°
1.48246*° 1.345872

C36-C48 (A) 1.43901° C30-C29 (A) 1.41099°
1.48020° 1.35301°
1.24186%° 1.46501°

C48-049 (A) 1.29586° C29-C18 (A) 1.40106°
1.24940" 1.45898°
1.44293° 1.41889°

C46-C48 (A) 1.43666° C13-N9 (A) 1.36365°
1.44504° 1.42111°
1.385962 1.364592

C45-C46 (A) 1.39957+ N9-C3 (A) 1.38352¢
1.38991° 1.36926°

61.2° C14-C13-N9-C3 145.8°
C32-C30-N29-C22 (°) 46.6° 111.0°
59.6° ©) 144.5°

a represented the calculated data from MO06-2X/6-31+G(d), b was the calculated results from
B3LYP/6-31G(d,p).

The main selected bond lengths (A) and dihedral angles (°) at the optimized So of
two drugs with the help of B3LYP/6-31G(d,p) were displayed in Table S1. It could be
seen that the differences from MO06-2X/6-31+G(d) and B3LYP/6-31G(d,p) method
were minimal, for example the bond length (N29-C30) in Alectinib was 1.40772 A
and 1.40672 A, respectively, implying that the optimized structures from
MO06-2X/6-31+G(d) were reasonable.
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Figure S1. The UV-vis spectra of molecule Alectinib (A) and Rilpivirine (B) with the
concentration of 100 puM in different solvent (100%DMSO, 50%DMSO-50%PBS and
10%DMS0-90%PBS).
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Figure S2. Contour surfaces of eight frontier molecular orbitals of Alectinib and Rilpivirine.

Table S2. Transition index of Alectinib and Rilpivirine from Sg to S; in OPA spectra, including
centroid distance of the electrons and holes (D), electron-hole overlap index (Sr), average
distribution breadth of the electrons and holes (H), excitation energy from ground state to excited
state (E), hole delocalization index (HDI) and electron delocalization index (EDI).

Molecules D (A) Sr H(A) t(A) HDI EDI
Alectinib Sy 1.084 0.503 2.038 -0.156 23.99 12.06
Rilpivirine Sy 1.859 0.733 4221 -1.856 6.64 5.91

Alectinib Rilpivirine

Figure S3. Atomic numbers for compounds Alectinib and Rilpivirine.



Table S3. Calculated TPA properties including the maximum TPA cross-section (8774),
corresponding TPA wavelength (ATF4), and transition nature of Alectinib and Rilpivirine in gas (a)
and water (b) by Cam-B3LYP functional.

Molecules 8P4 /IGM ATPA /nm Transition nature
. 1.0* 623.0° So—S1* (HOMO — LUMO)
Alectinib " b b
159.0 647.4 So—S:1° (HOMO — LUMO)
. 29.3% 582.1% So—S1* (HOMO — LUMO)
Rilpivirine " b b
98.0 621.5 So—S:1° (HOMO — LUMO)

a were the calculated TPA properties in gas. b represented the calculated TPA properties in water.
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Figure S4. Fluorescence spectra of Alectinib (A) and Rilpivirine (B) in 25%DMSO-75%PBS
solvent by excitation at 340 nm and 310 nm, respectively. UV-vis spectra of Alectinib (C) and
Rilpivirine (D) in 25%DMSO-75%PBS solvent.
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Figure S5. The plot of fluorescence intensity (red) and wavelength (black) versus concentration
for Alectinib (A) and Rilpivirine (B) in 25%DMSO-75%PBS solvent.

In Figure S4 (A, B) and S5, along with the increased concentration of Alectinib
and Rilpivirine, the effective amount molecules in solvent were increased which
contributed to the elevated fluorescence intensity. The longer emission wavelength



was likely caused by the molecular aggregation effect following the increased
concentration. (Molecules, 2020, 25(3), 585.) As well as the fluorescence intensity,
the UV-vis spectra intensity (in Figure S4 (C, D)) was increased along with the
increased concentration (50 uM — 100 uM — 150 uM). On the other hand, the
decreased fluorescence intensity of Alectinib (in Figure 4) was due to its poor
water-solubility mainly during the increased proportion of PBS water solvent. It was
agreement with the results from Figure S4 (the weaker fluorescence along with the
lower concentration). We further got the transition energy gaps for Alectinib in H20
and DMSO solvent (polarity: H2O > DMSO) (in Table S4). It demonstrated that the
blue-shift (455 nm — 445 nm) from 100%DMSO to 25%DMSO-75%PBS solvent in
Figure 4 might be resulted from the larger transition energy gap (Etec: 6.05 eV
(H20) > 5.95 eV (DMSO) in stronger polarity solvent.

Table S4. The transition energy gaps (Eteg) of Alectinib in H,O and DMSO (polarity: H.0O >
DMSO).

Molecules Eteg /eV in H,O Eteg /eV in DMSO AE/eV

Alectinib 6.05 5.95 0.10




