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1-(Pyren-1-yl)butan-1-one (PC4) 

 

 mp 70-71 °C; 1H NMR (200 MHz, CDCl3) δ 1.06 (t, 3H, J 7.3 Hz, CH3), 1,88 (qt, 2H, J 7.3, 

7.6 Hz, CH2), 3.15 (t, 1H, J 7.3 Hz, CH2), 7.94-8.04 (m, 2H, HAr), 8.05-8.28 (m, 6H, HAr), 8.84 

(d, 1H, J 9.4 Hz, HAr); 13C NMR (50 MHz, CDCl3) δ 14.0, 14.8, 44.5, 124.0, 124.3, 124.8, 125.0, 

125.9, 125.9, 126.1, 126.3, 127.0, 129.2, 129.3, 129.4, 130.6, 131.1, 132.9, 133.5, 205.2. 

 

 

 

 

1-(Pyren-1-yl)hexan-1-one (PC6) 

 mp 90-91 °C; 1H NMR (200 MHz, CDCl3) δ 0.92 (t, 3H, J 6.8 Hz, CH3), 1.29-1.52 

(m, 2H, CH2), 1.74-1.97 (m, 2H, CH2), 3.18 (t, 2H, J 7.3 Hz, CH2), 7.96-8.03 (m, 1H, 

HAr), 8.04-8.32 (m, 7H, HAr), 8.84 (d, 1H, J 9.3, HAr); 13C NMR (50 MHz, CDCl3) δ 14.0, 

22.6, 24.7, 31.6, 42.7, 124.0, 124.4, 124.8, 125.0, 125.9, 126.1, 126.3, 127.1, 129.2, 129.3, 

129.4, 130.6, 131.1, 133.0, 133.6, 205.4. 
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1-(Pyren-1-yl)octan-1-one (PC8) 

 

 mp 72-74 °C; 1H NMR (200 MHz, CDCl3) δ 0.87 (t, 3H, J 6.8 Hz, CH3), 

1.17-1.51 (m, 8H, CH2), 1.84 (m, 2H, CH2), 3.16 (t, 2H, J 7.4 Hz, CH2), 7.92-8.05 

(m, 2H, HAr), 8.06-8.30 (m, 6H, HAr), 8.84 (d, 1H, J 9.5, HAr); 13C NMR (50 MHz, 

CDCl3) δ 14.1, 22.6, 25.0, 29.2, 29.4, 31.7, 42.7, 124.0, 124.4, 124.8, 125.0, 125.9, 

126.1, 126.3, 127.1, 129.2, 129.3, 129.4, 130.6, 131.1, 133.0, 133.5, 205.4. 

 

1-(Pyren-1-yl)decan-1-one (PC10) 

 

 mp 61-63 °C (59-61 °C lit);1 1H NMR (400 MHz, CDCl3) δ 0.90 (t, 

3H, J 6.8 Hz, CH3), 1.17-1.52 (m, 12H, CH2), 1.85 (m, 2H, CH2), 3.20 (t, 2H, 

J 7.5 Hz, CH2), 8.02-8.09 (m, 2H, HAr), 8.13-8.21 (m, 3H, HAr), 8.22-8.26 

(m, 2H, HAr) 8.30 (d, 1H, J 8.1, HAr), 8.85 (d, 1H, J 9.4, HAr); 13C NMR  

(100 MHz, CDCl3) δ 14.1, 22.7, 25.0, 29.3, 29.4, 29.5, 29.5, 31.9, 42.7, 

124.0, 124.4, 124.8, 125.0, 125.9, 126.0, 126.2, 127.1, 129.2, 129.4, 129.5, 

130.6, 131.1, 133.0, 133.6, 205.6. 

 

 

 

1-(Pyren-1-yl)dodecan-1-one (PC12) 

 

 mp 58-59 °C; 1H NMR (200 MHz, CDCl3) δ 0.87 (t, 3H,  

J 6.8 Hz, CH3), 1.18-1.51 (m, 16H, CH2), 1.74-1.93 (m, 2H, CH2), 

3.17 (t, 2H, J 7.4 Hz, CH2), 7.94-8.32 (m, 8H, HAr), 8.84 (d, 1H,  

J 9.5 Hz, HAr); 13C NMR (50 MHz, CDCl3) δ 14.1, 22.7, 25.0, 29.3, 

29.4, 29.5, 29.6, 31.9, 42.7, 124.0, 124.4, 124.8, 125.0, 125.9, 126.1, 

126.3, 127.1, 129.2, 129.3, 129.4, 130.6, 131.1, 133.0, 133.5, 205.4. 

 

 

 

 

 

 

  



 
 

 

Figure S1. 1H NMR spectrum (200 MHz, CDCl3) of compound PC4. 

 

 

 

Figure S2. 13C NMR spectrum (50 MHz, CDCl3) of compound PC4. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. Mass spectrum of compound PC4. 

 

 

Figure S4. 1H NMR spectrum (200 MHz, CDCl3) of compound PC6. 
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Figure S5. 13C NMR spectrum (50 MHz, CDCl3) of compound PC6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6. Mass spectrum of compound PC6. 
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Figure S7. 1H NMR spectrum (200 MHz, CDCl3) of compound PC8. 

 

 

Figure S8. 13C NMR spectrum (50 MHz, CDCl3) of compound PC8. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S9. 1H NMR spectrum (400 MHz, CDCl3) of compound PC10. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S10. 13C NMR spectrum (100 MHz, CDCl3) of compound PC10. 



 
 

 

Figure S11. 1H NMR spectrum (200 MHz, CDCl3) of compound PC12. 

 

 

Figure S12. 13C NMR spectrum (50 MHz, CDCl3) of compound PC12. 

 



 
 

 

Figure S13. Mass spectrum of compound PC12. 

 

 

 

 

 

Figure S14. Molecular packing of PC8. 
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Figure S15. Molecular packing of PC8 viewed along bc diagonal line. 

 

 

 

 

Conformer 01 ΔG = 0.00 kcal mol-1          Conformer 02 ΔG = −3.30 kcal mol-1 

Figure S16. Conformers (S0) for acyl pyrene PC2.  

 

  



 
 

 Table S1. Calculations parameter for PC2 conformers (S0)-B3LYP/def2svp/gd3bj/[IEFPCM (DCM)] 

 

 Conformer 01 Conformer 02 

Imaginary freq  0 0 

Temperature / Kelvin 298.15 298.15 

Pressure / atm 1 1 

Frequencies scaled by   

Electronic energy (EE-DFT) / Hartree − − 

Zero-point energy correction / Hartree   

Thermal correction to energy / Hartree   

Thermal correction to enthalpy / Hartree   

Thermal correction to free energy / Hartree   

EE + zero-point energy / Hartree − − 

EE + thermal energy correction / Hartree − − 

EE + thermal enthalpy correction / Hartree − − 

EE + thermal free energy correction / Hartree − − 

E (Thermal) / (kcal mol-1)   

Heat capacity (Cv) / (cal mol-kelvin-1) 56.4 56.27 

Entropy (S) / (cal mol-kelvin-1) 114.741 117.085 

. 

 

 

 

 

 

  



 
 

Table S2. Geometry S0 – conformer 01 and conformer 02-B3LYP/def2svp/gd3bj/[IEFPCM (DCM)] 

 

Atom 

number 

Atomic 

number 

Conformer 01 Conformer 02 

X Y Z X Y Z 

1 6  − − − − − 

2 6  −  − − − 

3 6  −  − −  

4 6  −  − −  

5 6   − −  − 

6 6   − −  − 

7 6  −  − −  

8 6    −   

9 6 − −   −  

10 6 − −   −  

11 6 −      

12 6 −      

13 6 −      

14 6   − −   

15 6   − −   

16 6   − −  − 

17 1   − −  − 

18 1   − −   

19 1  −  − −  

20 1  − − − − − 

21 1  −  − − − 

22 1   − −  − 

23 1 − −   −  

24 1 −      

25 1 −      

26 6 − −   −  

27 6 − − −    

28 1 − − −   − 

29 1 − −     

30 1 − − −  −  

31 8 −    −  

 

 

 

 



 
 

 

Conformer 01 ΔG = 0.00 kcal mol-1   Conformer 02 ΔG = −4.37 kcal mol-1 

Figure S17. Conformers (S1) for acyl pyrene PC2. 

 

Table S3. Calculations parameter for PC2 conformers (S1)-TD-B3LYP/def2svp/gd3bj/[IEFPCM (DCM)] 

 

 Conformer 01 Conformer 02 

Imaginary freq   

Temperature / Kelvin   

Pressure / atm   

Frequencies scaled by   

Electronic energy (EE-TD-DFT) / Hartree − − 

Zero-point energy correction / Hartree   

Thermal correction to energy / Hartree   

Thermal correction to enthalpy / Hartree   

Thermal correction to free energy / Hartree   

EE + zero-point energy / Hartree − − 

EE + thermal energy correction / Hartree − − 

EE + thermal enthalpy correction / Hartree − − 

EE + thermal free energy correction / Hartree − − 

E (Thermal) / (kcal mol-1)   

Heat capacity (Cv) / (cal mol-kelvin-1)   

Entropy (S) / (cal mol-kelvin-1)   

 

 

 

 

 

 

 

 

 

 



 
 

Table S4. Geometry S1-conformer 01 and conformer 02-TD-B3LYP/def2svp/gd3bj/[IEFPCM (DCM)] 

 

Atom 

number 

Atomic 

number 

Conformer 01 Conformer 02 

X Y Z X Y Z 

1 6 − −  − −  

2 6 − − − − −  

3 6 − − − − − − 

4 6 − − − − − − 

5 6 −   −   

6 6 −   −   

7 6 − − − − − − 

8 6 −  − −  − 

9 6  − −  − − 

10 6  − −  − − 

11 6   −   − 

12 6   −   − 

13 6   −   − 

14 6 −  − −  − 

15 6 −   −  − 

16 6 −   −   

17 1 −   −   

18 1 −   −  − 

19 1 − − − − − − 

20 1 − −  − −  

21 1 − − − − −  

22 1 −   −   

23 1  − −  − − 

24 1   −   − 

25 1   −   − 

26 6  −   − − 

27 6  −     

28 1  −    − 

29 1  − −    

30 1  −   −  

31 8   −  −  

 

 

 

 



 
 

Table S5. Crystallographic data and structure refinement of PC8 

 

Chemical formula C24H24O 

Fw 328.43 

Crystal system, space group triclinic, P-1 

Temperature / K 298 

a, b, c / Å 7.736 (2), 12.906 (4), 37.644 (11) 

A, β, y / degree 86.541 (9), 84.299 (9), 78.600 (8) 

V / Å3 3662.9 (19) 

Z 8 

Density (calculated) / (mg m-3) 1.191  

Radiation type Mo Kα 

µ / mm−1 0.07 

F(000)   1408 

Crystal size / mm 0.35 × 0.26 × 0.07 

Theta range for data /  

Collection 
2.3-24.9º 

Index ranges − < h < 9, −15 < k < 15, −45 < l < 45 

Absorption correction multi-scan 

Tmin, Tmax 0.687, 0.745 

Refinement method  full-matrix least-squares on F2 

No. of measured, independent and 

observed [I > 2σ(I)] reflections 
196676, 13452, 7071 

Rint 0.107 

Extinction coefficient 0.013 (2) 

R[F2 > 2σ(F2)], wR(F2), S 0.149, 0.494, 1.11 

No. of reflections 13452 

No. of parameters 906 

H-atom treatment H-atom parameters constrained 

Δρmax, Δρmin / (e Å−3) 0.34, −0.41 

Fw: formula weight; Tmin, Tmax: transmission factors; V: volume; a-c and α-γ: unit cell parameters; R(int): internal R-value; R1: R-value;  

wR2: R-value for F2; ρ: number of electrons per unit volume. 

 

 

 

  



 
 

 

  



 
 

 

 

 

  



 

 

 


