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Materials

All chemicals and reagents are purchased from Aladdin Company. The final products used in
all experiments were purified on the silica gel column and recrystallized at least twice.

Measurement

'H, BC-NMR spectra were recorded on AVANCE DRX 400 spectrometer (Bruker, German).
HPLC-MS were measured by electrospray ionization mass spectra with a High Performance 1100
Liquid Chromatography-Mass Spectrometer (Agilent Technologies, USA). A C18 column (250
mm* 4.6 mm, 5 pm, Hypersil GOLD, USA) was deployed as stationary phase. Digital photos were
taken with the iPhone XR smartphone. Single-crystal X-ray diffraction (XRD) data were collected
on a Rigaku Oxford Diffraction Supernova with Atlas Diffractometer, and crystal structures were
solved with Olex2. Fluorescence spectra in the range of 300-700 nm were recorded with the F-4700
fluorescence spectrophotometer (HITACHI, Japan) at room temperature. Fluorescence decay
curves measured by 285 nm and 390 nm excitation from Nano LED lamp were obtained on Horiba
Jobin Yvon Fluorolog-3 spectrofluorometer. Fluorescence spectra, phosphorescence spectra and
fluorescence quantum yields were measured on Horiba Jobin Yvon Fluorolog-3 spectrofluorometer.

The size of nanoparticles in the solution was determined by NanoBrook Omni (Bruker, USA).

Computational Details

All the compounds were fully optimized with the density functional theory (DFT) in gaussian
09 method by using PBEO density functional and def2svp basis set.! The SMD implicit solvation
model was used to simulate the effect of solvent molecules on molecular properties through
dielectric constant refraction. The reorganization energy was analyzed by Dushin software?. The
excited state structures of these compounds in crystal environment were simulated by quantum
mechanics and molecular mechanics methods (QM/MM) which contained the QM part at
PBEO/def2svp level and the MM part with the universal forcefield (UFF) in the Gaussian 09
package. The natural transition orbits of excited electrons were analyzed by Multiwfn and VMD

programs.?

Culture and analysis of single crystals

The single crystals of 5-MQB, 5-QPA and 5-MPQ were grown via evaporation of a mixed solvent
of ethyl acetate and n-hexane, while the single crystal of 5-QBA was obtained from a solution of
dimethylacetamide and diethyl ether. The corresponding Cambridge Crystallographic Data Centre
(CCDC) numbers for these crystals are 2255887, 2255889, 2255886, and 2255887, respectively.
The Hirshfeld surfaces and decomposed fingerprint plots were calculated and mapped using
CrystalExplorer 17.5 package.* Single crystal analysis was conducted by olex2 software.’



Compounds Synthesis Method
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methyl 4-(quinolin-5-yl)benzoate (5-MQB)

5-bromogquinoline (5.00 mmol, 1.0300 g) and (4-(methoxycarbonyl)phenyl)boronic acid (7.00
mmol, 1.2600 g) were added into a 100.0 mL two-necked flask with 20.0 ml THF, potassium
carbonate (0.5000 g, 3.62 mmol) were dissolved in 5.0 mL water and these two solutions were
mixed; then, (0.10 mmol, 0.1156 g) (beta-4)-platinum were added into this mixture. After stirring
at 75 °C for 48 h under nitrogen gas, the reaction mixture was diluted with water and extracted with
ethyl acetate. The organic layer was separated, washed with water and brine, dried with enough
anhydrous sodium sulphate. After filtration, the filtrate was evaporated under reduced pressure and
the crude product was purified on a silica gel column using petroleum/ether ethyl acetate (10/1, v/v)
as eluent. 1.1243 g colorless powder of 5-MQB was obtained with 85.5% yield. '"H NMR (400 MHz,
Chloroform-d) 6 8.95 (dd, /J=4.2, 1.7 Hz, 1H), 8.18 (dd, /= 7.8, 5.9 Hz, 4H), 7.78 (dd, /= 8.6, 7.0 Hz,
1H), 7.61 —7.49 (m, 3H), 7.38 (dd, J = 8.6, 4.2 Hz, 1H), 3.98 (s, 3H).!3C NMR (400 MHz, Chloroform-
d) 6 168.2,154.0, 148.5,,144.1, 139.3, 134.9, 130.1, 129.8, 129.6, 129.5, 128.9, 127.3, 126.4, 121.3.
HRMS: m/z: calculated for C;7H;3NO,: 263.0946; found: 264.1034 [M+H]*.

4-(quinolin-5-yl)phenyl acetate (5-QPA)

5-bromoquinoline (5.00 mmol, 1.0300 g) and (4-acetoxyphenyl)boronic acid (7.00 mmol,
1.2600 g) were added into a 100.0 mL two-necked flask with 20.0 ml THF, potassium carbonate
(0.5000 g, 3.62 mmol) were dissolved in 5.0 mL water and these two solutions were mixed; then,
(0.10 mmol, 0.1156 g) (beta-4)-platinum were added. After stirring at 75 °C for 48 h under nitrogen
gas, the reaction mixture was diluted with water and extracted with ethyl acetate. The organic layer
was separated, washed with water and brine, dried with enough anhydrous sodium sulphate. After
filtration, the filtrate was evaporated under reduced pressure and the crude product was purified on
a silica gel column using petroleum/ether ethyl acetate (3/1, v/v) as eluent. 1.0678 g colorless
powder of 5-QPA was obtained with 81.2% yield. IH NMR (400 MHz, Chloroform-d) & 8.93 (d, J
=4.7 Hz, 1H), 8.24 (d, J= 8.5 Hz, 1H), 8.14 (d, /= 8.4 Hz, 1H), 7.75 (t, /= 7.8 Hz, 1H), 7.49 (s,
1H), 7.47 (d, J= 7.9 Hz, 2H), 7.36 (dd, J= 8.7, 4.0 Hz, 1H), 7.24 (d, /= 7.2 Hz, 2H), 2.36 (s, 3H).
3C NMR (400 MHz, Chloroform-d) § 170.2, 152.3, 148.4, 140.7, 136.5, 134.3, 131.7, 129.1, 129.,
127.4,127.4, 126.6, 121.70, 121.1, 21.2. HRMS: m/z: calculated for C7H3NO,: 263.0946; found:
264.1019 [M+H]*.



5-(4-methoxyphenyl)quinoline (5-MPQ)

5-bromogquinoline (5.00 mmol, 1.0300 g) and (4-ethylphenyl)boronic acid (7.00 mmol, 1.0500
g) were added into a 100.0 mL two-necked flask with 20.0 ml THF, potassium carbonate (0.5000
g, 3.62 mmol) were dissolved in 5.0 mL water and these two solutions were mixed; then, (0.10
mmol, 0.1156 g) (beta-4)-platinum were added. After stirring at 75 °C for 48 h under nitrogen gas,
the reaction mixture was diluted with water and extracted with ethyl acetate. The organic layer was
separated, washed with water and brine, dried with enough anhydrous sodium sulphate. After
filtration, the filtrate was evaporated under reduced pressure and the crude product was purified on
a silica gel column using petroleum/ether ethyl acetate (10/1, v/v) as eluent. 1.0579 g colorless
powder of QLP-5 was obtained with 90.0% yield. "H NMR (400 MHz, Chloroform-d) 3(ppm): 8.92
(dd, J=4.2, 1.8 Hz, 1H), 8.28 — 8.26 (m, 1H), 8.12 — 8.10 (m, 1H), 7.74 (dd, J= 8.6, 7.1 Hz, 1H), 7.50
—7.48 (m, 1H), 7.40 — 7.38 (m, 2H), 7.37 — 7.34 (m, 1H), 7.06 — 7.03 (m, 2H), 3.89 (s, 3H). 3*C NMR
(400 MHz, Chloroform-d) 8(ppm): 159.2, 150.1, 148.5, 140.1, 134.5, 131.6, 131.1, 128.9, 128.5, 127.2,
126.9, 120.9, 113.9, 55.3. HRMS: m/z: calculated for C;sH;3NO: 235.0997; found: 236.1069
[M+H]".

4-(quinolin-5-yl)benzoic acid (5-QBA)
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methyl 4-(quinolin-5-yl)benzoate (Smmol, 1.3100 g) were added into a 500.0 mL two-necked
flask with 80.0 ml EtOH, NaOH(10 mmol, 0.4000 g) were dissolved in 20.0 mL water and these
two solutions were mixed. After stirring at 70 °C for 12 h, the reaction mixture was diluted with
water and adjust the pH to 4.0 with 1M HCI aqueous solution, then extracted with ethyl acetate. The
organic layer was separated, washed with water and brine, dried with enough anhydrous sodium
sulphate. After filtration, the filtrate was evaporated under reduced pressure and recrystallized with
ethanol and water, obtaining 0.7450g colorless powder of 5-QBA with 60.0% yield. 'H NMR (400
MHz, DMSO-dq) 6 12.95 (s, 1H), 8.93 (dd, J=4.1, 1.8 Hz, 1H), 8.47 (dd, /= 8.3, 1.8 Hz, 1H), 8.07 (d,
J=2.6 Hz, 1H), 8.05 (d, J=4.3 Hz, 2H), 7.83 (dd, /= 7.2, 1.5 Hz, 1H), 7.79 (d, /= 8.3 Hz, 2H), 7.75 —
7.70 (m, 1H), 7.60 (dd, J = 8.3, 4.1 Hz, 1H). 3C NMR (400 MHz, DMSO-d¢) & 169.1, 150.9, 145.4,
144.1, 140.0, 137.9, 131.2, 130.7, 129.8, 129.1, 129.0, 128.8, 126.9, 122.0. HRMS: m/z: calculated for
Ci6H11NO,: 249.0790; found: 248.0716 [M-H]-.



Nuclear Magnetic Resonance (NMR) Spectra
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Figure S2. (A) 'H and (B) '3C NMR spectra of 5-MQB. The solvent peaks were marked as asterisk.
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Figure S3. (A) 'H and (B) '3C NMR spectra of 5-QPA. The solvent peaks were marked as asterisk.
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Figure S4. (A) 'H and (B) '3C NMR spectra of 5-MPQ. The solvent peaks were marked as asterisk.



High Resolution Mass Spectrometry
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Figure S5. High resolution mass spectrum of 5-QBA with chemical ionization.
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Figure S6. High resolution mass spectrum of 5-MQB with chemical ionization.
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Figure S7. High resolution mass spectrum of 5-QPA with chemical ionization.
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Figure S8. High resolution mass spectrum of 5-MPQ with chemical ionization.

Size Distribution

Table S1. The size distribution of 5-QBA in the different solvent systems. Concentration = 10-5 M.

particle size (nm) Polydispersity
Vino @ Voma = 7:3 116.3 0.031
Vi,0 : Voma = 8:2 212.5 0.047
Vit : Viwa = 9:1 513.8 0.055

Table S2. The size distribution of 5-MQB in the different solvent systems. Concentration = 10-3 M.

particle size (nm) Polydispersity
Vi,0: Voma = 7:3 156.1 0.055
VH20 : Vpma = 8:2 353.8 0.048
VH20 : Vpma = 9:1 656.7 0.086

Table S3. The size distribution of 5-QPA in the different solvent systems. Concentration = 10-5 M.

particle size (nm) Polydispersity
Vi,0: Voua =7:3 353.4 0.018
Vi0 : Voma = 8:2 652.3 0.022
Vi,0: Voma =9:1 956.6 0.046

Table S4. The size distribution of 5-MPQ in the different solvent systems. Concentration = 10-> M.

particle size (nm) Polydispersity
Vi,0 : Vouma = 7:3 168.7 0.047
Vi,0 : Vouma = 8:2 353.4 0.066

Vi,0 @ Voma = 9:1 566.8 0.051




Table S5. The size distribution of 5-MQB with different concentrations Fe3*

Fe3* concentrations (M) particle size (nm) Polydispersity
1.0 138.4 0.088
5.0 145.1 0.077
10.0 196.3 0.075
50.0 286.7 0.087
100.0 3354 0.092
500.0 4133 0.120

Spectroscopic Data

UV-vis Absorption Spectra
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Figure S9. The solid-state UV-vis absorption spectra of 5-MQB, 5-QBA, 5-QPA and 5-MPQ.
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Figure S10. A-D The UV-vis absorption spectra of 5-MQB, 5-QBA, 5-QPA and 5-MPQ in

different water fraction.

Solid State Excitation and Emission Spectra
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Figure S11. The solid-state excitation and emission wavelength of 5-MQB, 5-QBA, 5-QPA and
5-MPQ.



Fluorescence Lifetime of Solid State.
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Figure S12. The solid-state fluorescence lifetime of 5-MQB, 5-QBA, 5-QPA and 5-MPQ.

The Fluorescence Spectroscopy of Liquid State.
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Figure S13. (A) PL spectra of 5-MQB in glycero/DMA mixtures with different glycerol. ¢ = 10~
M, Aex = 316 nm. (B) PL spectra of 5-QBA in glycerol /DMA mixtures with different glycerol. ¢ =
10> M, Aex = 315 nm. (C) PL spectra of 5-QPA in glycerol /DMA mixtures with different glycerol.
¢=10°M, Ay =315 nm.

Fluorescence Lifetime and Quantum Yield of Liquid State.
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Figure S14. (A) The lifetime of 5-QBA at 375 nm in different water fraction. (B) The lifetime of
5-QBA at 470 nm in different water fraction. (C) The lifetime of 5-QBA at 375 nm in different
glycerol fraction. (D) The lifetime of 5-QBA at 470 nm in different glycerol fraction.
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Figure S15. (A) The lifetime of 5-MQB at 365 nm in different water fraction. (B) The lifetime of
5-MQB at 457 nm in different water fraction. (C) The lifetime of 5-MQB at 365 nm in different
glycerol fraction. (D) The lifetime of 5-MQB at 457 nm in different glycerol fraction.
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Figure S16. (A) The lifetime of 5-QPA at 385 nm in different water fraction. (B) The lifetime of
5-QPA at 500 nm in different water fraction. (C) The lifetime of 5-QBA at 385 nm in different
glycerol fraction. (D) The lifetime of 5-QPA at 500 nm in different glycerol fraction.
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Figure S17.The lifetime of 5-MPQ at 410 nm in different water fraction
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Figure S18. (A)The lifetime of 5-MQB at 375 nm with different concentrations of Fe**. (B)The
lifetime of 5-MQB at 457 nm with different concentrations of Fe3*,



Table S6. The photophysical parameters of 5- QBA in different water fraction. ®,= fluorescence

quantum yield, k, = radiative decay rate constant = @ /¢, k,,, = nonradiative decay rate constant =

(1 - @g)/ 14, where 1= fluorescence lifetime.

14(ns) D (%) k (x100s1) ke (X100s71)
375nm  470nm  375nm  470nm  375nm  470nm  375nm 470 nm
Vi,o @ Voma =37 0.37 - 0.9 - 243 - 2678.4 -
Vh,0 1 Vpua = 4:6 0.85 - 1.4 - 16.5 - 1160 -
Vi,0 1 Vbma = 5:5 0.91 1.10 1.6 3.2 17.5 29.1 1081.3 880
Vi,o @ Voma = 6:4 1.19 1.21 3.2 43 26.9 35.5 813.4 790.9
Vino @ Voma = 7:3 1.23 2.93 3.6 5.6 29.3 19.11 783.7 322.18
Vi,o : Voma = 8:2 0.93 3.95 43 18.8 46.2 47.59 1029 205.6
Vi,o @ Voma =9:1 0.89 7.41 2.9 63.8 325 92.8 1091 42.1
Table S7. The photophysical parameters of 5- QBA in different glycerol fraction.
14(ns) D (%) k- (x100s1) ke (X100s7)
365 470nm  365nm 470nm  365nm  470nm  365nm 470 nm
nm
Valy : Vboma = 1:9 0.61 - 1.1 - 18.0 - 1621.3 -
Vly : Vbma =2:8 0.68 - 1.6 - 23.5 - 1447.1 -
Valy : Vboma = 3:7 0.71 - 23 - 32.4 - 1376.1 -
Valy : Vbma = 4:6 0.74 - 42 - 56.7 - 1294.6 -
Vgly : Vbma = 5:5 0.76 3.02 4.9 0.9 64.5 2.9 1251.3 3282
Vgly : Vbma = 6:4 0.79 3.35 5.1 1.1 64.5 3.3 1201.3 2952
Vly : Vboma = 7:3 0.84 3.68 7.9 7.7 94.0 20.9 1096.4 250.9
Valy : Vbma = 8:2 0.82 531 9.2 274 112.2 51.6 1107.3 136.7
Vly : Vbma =9:1 0.63 9.35 6.3 70.3 100.0 75.1 1487.3 31.7

Table S8. The photophysical parameters of 5- MQB in different water fraction.

14(ns) D (%) ki (x100s°1) ki (x109s7T)
365nm  457nm  365nm  457nm  365nm  457nm  365nm 457 nm
Vh,0 1 Vpua =317 0.65 - 1.3 - 20.0 - 1518.5 -
Vi,o : Voma = 4:6 0.71 - 2.8 - 39.4 - 1369.0 -
Vi,0 1 Vbma = 5:5 0.78 0.83 32 3.5 41.0 42.1 1241.0 1162.7
Vi, : Voma = 6:4 0.83 0.97 5.5 6.8 66.2 70.1 1138.6 960.8
Vino @ Voma = 7:3 0.86 1.14 6.4 9.8 74.4 85.9 1088.4 791.2
Vi,o : Voma = 8:2 0.75 2.46 8.1 432 108.0 175.6 1125.3 230.8
Vi,o @ Voma =9:1 0.72 441 42 53.0 58.3 1322 1330.6 94.6




Table S9. The photophysical parameters of 5- MQB in different glycerol fraction.

14(ns) D (%) k (x100s1) kyr (x109s7T)
365nm  457nm  365nm  457nm  365nm  457nm  365nm 457 nm
Vgly : Voma = 1:9 0.63 - 0.5 - 7.9 - 1579.4 -
Vgly : Vbma =2:8 0.65 - 0.6 - 9.23 - 1529.2 -
Vgly : Voma = 3:7 0.68 - 0.9 - 13.23 - 1457.4 -
Vgly : Voma = 4:6 0.71 - 1.2 - 16.9 - 1391.5 -
Vgly : Vbma = 5:5 0.76 2.17 35 23 46.1 10.6 1269.7 450.2
Vgly : Voma = 6:4 0.83 2.68 4.4 55 53.1 20.5 1151.8 352.6
Vgly : Voma = 7:3 0.81 3.54 4.8 6.2 59.3 17.5 1175.3 264.9
Vgly : Voma = 8:2 0.78 3.54 5.6 15.4 71.8 15.8 1210.3 266.7
Vly : Voma = 9:1 0.76 8.72 39 60.3 114.7 69.2 1201.1 45.5

Table S10. The photophysical parameters of 5- QPA in different water fraction.

14(ns) D (%) ki (x100s°1) ki (x109s7T)
385nm  500nm  385nm  500nm  385nm  500nm  385nm 500 nm

Vot Voma = 1:9 0.63 - 1.3 - 20.6 - 1566.7 -
Vh,0 1 Vpua =2:8 0.71 - 1.9 - 26.7 - 1381.7 -
Vi,o : Voma =317 0.75 - 2.1 - 28 - 1305.3 -
Vh,0 1 Vpua = 4:6 1.31 - 2.7 - 20.6 - 742.7 -
Vi,0 1 Vbma = 5:5 1.38 6.35 3.2 0.9 23.2 1.4 701.4 156.1
Vi, : Voma = 6:4 1.35 6.55 4.5 1.5 333 2.3 707.4 150.4
Vino : Voma = 7:3 0.88 6.75 3.9 25 443 3.7 1092.1 144.4
Vi,o : Voma = 8:2 0.83 6.03 2.5 2.7 30.1 45 1174.7 161.4
Vi,o @ Voma =9:1 0.77 5.36 0.9 2.1 11.7 3.9 1287.1 182.6

Table S11. The photophysical parameters of 5- QPA in different glycerol fraction.

14(ns) D (%) k (x100s1) ki (x109s7T)
385nm  500nm  385nm  500nm  385nm  500nm  385nm 500 nm
Vgly : Voma = 1:9 0.86 - 2.5 - 29.1 - 1133.7 -
Vgly : Vbma = 2:8 0.91 - 32 - 35.2 - 1063.7 -
Vgly : Voma = 3:7 1.01 - 3.7 - 36.6 - 953.5 -
Vgly : Voma = 4:6 1.06 - 42 - 39.7 - 903.8 -
Vgly : Vbma = 5:5 1.13 3.26 4.5 2.1 39.8 6.4 845.1 300.3
Vgly : Voma = 6:4 1.33 3.92 52 2.9 39.1 7.4 712.8 247.7
Vgly : Voma = 7:3 1.28 4.89 5.9 3.7 46.1 7.6 735.9 196.9
Vgly : Voma = 8:2 1.22 6.34 6.8 4.1 55.7 6.5 763.9 151.3
Vgly : Voma = 9:1 1.19 5.57 5.5 34 46.2 6.1 794.1 173.4




Table S12. The photophysical parameters of 5-MPQ in different glycerol fraction.

Y O%)  k(x 109 k(X 10557
V0 : Voma =0 7.14 10.3 14.2 125.6
Vi,0 @ Voma = 1:9 3.59 17.6 49.1 229.5
Vi,0 : Vpma = 2:8 1.32 6.7 50.8 706.8

Table S13. Detection of Fe3* in Green Lake Water Samples

added (uM) found (uM) recovery (%) RSD (%, n=3)
0 3.42 0 1.6
5 8.335 98.30 2.1
15 18.517 100.64 2.7
30 33.159 99.13 32

Table S14. The photophysical parameters of 5- MQB with different concentrations of Fe3*,

Fe3*concentrations 17(ns) D (%) k(x106s1) ke (X100s7)
(uM) 365nm  457nm  365nm  457nm  365nm 457 nm 365nm 457 nm
1.0 1.44 1.70 7.3 35.8 50.7 210.6 643.8 377.6
5.0 1.48 1.66 6.6 422 44.6 254.2 631.1 348.2
10.0 1.53 1.64 42 53.1 275 323.8 626.1 285.9
50.0 1.58 1.62 3.1 59.4 19.6 366.7 613.3 250.6
100.0 1.60 1.58 2.4 62.3 15.0 3943 610.2 238.6
500.0 1.64 1.55 1.9 66.9 11.6 431.6 598.2 213.5

Other Spectroscopic Data
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Figure S19. The UV-vis absorption spectra of 5-MQB with different concentrations of Fe3*.
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Figure S20. (A) Response selectivity of the 5-QBA to different metal ions, (B) Response selectivity
of the 5-QPA to different metal ions, (C) Response selectivity of the 5-MPQ to different metal ions.
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Figure S21. (A) XPS survey spectra of 5-MQB and 5-MQB with Fe3*. (B) Fe 2p core-
level XPS spectra of 5-MQB with Fe3*.
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Figure S22. C 1s (A) and N 1s (B) core-level XPS spectra of 5-MQB and 5-MQB with



Fe3'.

The Crystal Structure of Compounds.

Table S15. Summary of crystallographic data and structural refinements

Compound 5-MQB 5-QBA 5-QPA 5-MPQ
CCDC number 2255887 2255888 2255889 2255886
Empirical formula C7H3NO, Ci6H11NO, Ci7H3NO, CisHisNO
Formula weight 263.28 249.26 263.28 235.27
Temperature/K 300.98(10) 296.15 293(2) 235.27
Crystal system monoclinic ~ monoclinic monoclinic monoclinic
Space group P2, P2,/c P2,/n P2,/c
a/A 11.1492(12) 10.278(2) 9.7854(5) 7.6245(11)
b/A 4.0685(4) 7.3347(16) 10.5351(4) 7.2463(10)
c/A 14.1566(17) 15.573(5) 13.0707(6) 21.937(3)
a/° 90 90 90 90
pl° 95.372(10)  97.695(11) 107.184(5) 93.996(8)
/° 90 90 90 90
Volume/A3 639.33(12) 1163.4(5) 1287.31(11) 1209.0(3)
VA 2 4 4 4
Density/ g.cm 1.368 1163.4(5) 1.358 1.293
F (000) 276.0 520.0 552.0 496.0
w/mm-! 0.090 0.095 0.090 0.409
Goodness-of-fit 1.145 1.060 1.116 0.981
on F?
R; [>=2c (D]° 0.0965 0.0685 1.116 0.0447
wR, [I>=20 (D] 0.2505 0.1752 0.2419 0.1317
R, [all data] ® 0.1348 0.0870 0.1233 0.0610
WwR,; [all data]® 0.2698 0.1947 0.2565 0.0610
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Figure S23. The ESP maps and dipole moment of compounds.

Table S16. Calculated C—C Atomic Distances and dihedral angles of compounds and their
derivatives in the ground (Sy) and excited states (S;) based on isolated phase, calculated by the TD-
DFT, PBE0/Def2-SVP level, gaussian 09 program.

R

>

d

®

N

compound State  Atomic Distance (A)d  Dihedral Angle (o) P, and P,

So 1.48472 52.40994
5-MQB S 1.42851 25.22277
So 1.48456 52.43515
5-QBA S 1.42886 25.36345
So 1.48526 52.63170
5-QPA S 1.43619 26.93252
So 1.48413 51.40477
5-MPQ S 1.44340 30.00669

Table S17. Calculated C—C Atomic Distances and dihedral angles of compounds and their
derivatives in the ground (So) and excited states (S;) based on isolated phase, calculated by the
ONION model, the QM part used PBEO/def2svp level, the MM part used UFF in gaussian 09

program.



compound  State  Atomic Distance  Dihedral Angle (o) P, RMSD

(A) d and P2 SO Vs S]
So 1.48134 60.33128
5-QBA N 1.47570 57.03277 0.065
So 1.48429 46.96033
5-MQB N 1.47439 44.05341 0.2721
So 1.48166 46.04247
5-QPA N 1.44584 39.99062 0.1953
So 1.47993 47.04038
5-MPQ N 1.44924 38.75792 0.1260
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