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Spectroscopic data and physical properties data of compound 2 

 

 

Figure S1. Chemical structure of 6,6-dimethyl-5,6-dihydro-4H-benzo[7,8]chromeno[6,5-d][1,3]oxazol-2-amine 

(compound 2). 

 

6,6-Dimethyl-5,6-dihydro-4H-benzo[7,8]chromeno[6,5-d][1,3]oxazol-2-amine (2) 

mp 205-208 ºC; UV-Vis (MeOH) λ / nm 210, 249, 330; FTIR-ATR  / cm-1 3423, 3419, 3402, 3381, 3290, 3050, 

2971, 2950, 1662, 1633, 1589, 1459, 1407, 1367, 1324, 1161, 1122, 1047, 1010, 958, 883, 858, 763; Raman  / cm-1 

3074, 2974, 2931, 1658, 1610, 1570, 1531, 1462, 1402, 1377, 1344, 1329, 1276, 1167, 1049, 1010, 970, 746; 1H NMR  

(500 MHz, DMSO-d6)  1.39 (s, 6H, CH3 × 2), 1.9 (t, 2H, J 6.62 Hz, CH2), 2.92 (t, 2H, J 6.62 Hz, CH2), 7.2 (s, 2H, NH2), 

7.37 (t, 1H, J 7.57 Hz, CH), 7.47 (t, 1H, J 7.25 Hz, CH), 8.01 (d, 1H, J 7.88 Hz, CH), 8.08 (d, 1H, J 8.51 Hz, CH);   

13C NMR (125 MHz, DMSO-d6)  17.5, 26.8, 31.6, 74.8, 102.6, 121.8, 122.5, 123.5 (2C), 123.7, 125.9, 129.8, 143.2, 

143.4, 162.1; HRMS (time of flight (TOF) MS electron spray ionization (ESI)+, MeOH-H2O-0.1%-AcOH) m/z, calcd. 

for C16H17N2O2 [M + H]+: 269.1285, found: 269.1286.  
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Experimental Raman and infrared spectra of compound 2 

 

 

Figure S2. Experimental FTIR-ATR spectrum of compound 2. 

 

 

Figure S3. Experimental FT-Raman spectrum of compound 2. 

 

  



 
 

Theoretical Raman and infrared spectra of compound 2 

 

 

Figure S4. Theoretical Raman and infrared spectra of compound 2. 

 



 
 

 

Figure S5. Expansion of theoretical Raman and infrared spectra in the region from 2750 to 4000 cm-1 of compound 2. 

 

Figure S6. Expansion of theoretical Raman and infrared spectra in the region from 500 to 2000 cm-1 of compound 2. 

 

HRMS of compound 2 

 

 

Figure S7. HRMS (TOF MS ESI+/MeOH-H2O-0.1%-AcOH) of compound 2. 

 

  



 
 

Experimental NMR spectra of compound 2 

 

 

 

Figure S8. 1H NMR (500 MHz, DMSO-d6) spectrum of compound 2 and expansions of aromatic and aliphatic regions. 



 
 

 

Figure S9. DEPTQ (125 MHz, DMSO-d6) spectrum of compound 2 and expansion of aromatic region. 



 
 

 

Figure S10. 1H-HOMOCOSY (500 MHz, DMSO-d6) spectrum of compound 2. 



 
 

 

Figure S11. HSQC (125 MHz, DMSO-d6) spectrum of compound 2. 



 
 

 

Figure S12. HMBC (125 MHz, DMSO-d6) spectrum of compound 2. 



 
 

 

Figure S13. HMBC (125 MHz, DMSO-d6) spectrum of compound 2, expansion of the aromatic region. 

  



 
 

Theoretical NMR spectra of compound 2 

 

 

Figure S14. Theoretical 1H NMR spectrum of compound 2. 

 

 

 

Figure S15. Theoretical 13C NMR spectrum of compound 2. 

 

  



 
 

Experimental UV-Visible absorption spectrum of compound 2 

 

 

Figure S16. Experimental UV-Vis absorption spectrum of compound 2 (1.948 × 10-5 M) in methanol. 

 

 

Theoretical UV-Visible absorption spectrum of compound 2 

 

 

Figure S17. Theoretical UV-Vis absorption spectrum of compound 2. 

 

  



 
 

Spectroscopic UV-Visible absorption data 

 

Table S1. Experimental and theoretical UV-Visible, band gap energy and oscillator strength of compound 2 

 

Experimental Theoretical 

λ (ε / M-1 cm-1) / 

nm 

Band gap / 

eV 
λ / nm 

Band gap / 

eV 

Oscillator 

strength 
Assignment 

330 (7,623) 3.757 316.64 3.915 0.1500 HOMO→LUMO (90%) 

326a 3.803 294.29 4.213 0.0489 
HOMO→LUMO+1 (71%) 

HOMO-1→LUMO (27%) 

316a 3.923 238.35 5.201 0.1912 HOMO→LUMO+2 (77%) 

249 (35,386) 4.979 225.88 5.488 0.3781 

HOMO-2→LUMO+1 (29%) 

HOMO-1→LUMO (29%) 

HOMO-2→LUMO (15%) 

HOMO→LUMO+1 (13%) 

224a 5.535 217.65 5.696 0.0556 
HOMO→LUMO+3 (43%) 

HOMO-2→LUMO (25%) 

210 (39,064) 5.904 210.19 5.898 0.0873 

HOMO→LUMO+3 (45%) 

HOMO-2→LUMO (18%) 

HOMO→LUMO+4 (15%) 

aThese bands appear as shoulders. λ: wavelength; ε: molar absorption coefficient; HOMO: highest occupied molecular orbital; LUMO: lowest 

unoccupied molecular orbital. 

  



 
 

Experimental emission spectrum of compound 2 

 

 

Figure S18. Experimental emission spectra of compound 2 (1.948 × 10-5 M) in methanol. The graphs represent the 

emission according the excitation at the absorption maximums and at 335 nm. 

  



 
 

Spectroscopic data and physical properties data of compound 3 

 

 

 

Figure S19. Chemical structure of 6,6-dimethyl-5,6-dihydro-4H-benzo[7,8]chromeno[5,6-d][1,3]oxazol-2-amine 

(compound 3). 

 

6,6-Dimethyl-5,6-dihydro-4H-benzo[7,8]chromeno[6,5-d][1,3]oxazol-2-amine (3) 

mp not determined; 1H NMR (400 MHz, DMSO-d6)  1.38 (s, 6H, CH3 × 2), 1.89 (t, 2H, J 6.78 Hz, CH2), 2.88 

(t, 2H, J 6.65 Hz, CH2), 7.29 (t, 1H, J 7.03 Hz, CH), 7.39 (s, 2H, NH2), 7.48 (t, 1H, J 7.03 Hz, CH), 7.76 (d, 1H,  

J 8.28 Hz, CH), 8.07 (d, 1H, J 8.53 Hz, CH); 13C NMR (100 MHz, DMSO-d6)  18.5, 26.9, 31.9, 74.7, 107.1, 118.2, 

118.4, 120.4, 122.5, 122.8, 126.7, 134.8, 139.5, 145.3, 163.3; HRMS (TOF MS ESI+, MeOH-H2O-0.1%-AcOH) m/z, 

calcd. for C16H17N2O2 [M + H]+: 269.1285; found: 269.1295. 

 

  



 
 

HRMS of compound 3 

 

 

 

Figure S20. HRMS (TOF MS ESI+/MeOH-H2O-0.1%-AcOH) spectrum of compound 3. 

 

NMR spectra of compound 3 

 

 

 

Figure S21. 1H NMR (400 MHz, DMSO-d6) spectrum of compound 3 and expansions of aromatic and aliphatic regions. 

 



 
 

 

Figure S22. 1H-HOMOCOSY (400 MHz, DMSO-d6) spectrum of compound 3. 



 
 

 

Figure S23. DEPTQ (100 MHz, DMSO-d6) spectrum of compound 3. 



 
 

 

Figure S24. HSQC (100 MHz, DMSO-d6) spectrum of compound 3. 



 
 

 

Figure S25. HMBC (100 MHz, DMSO-d6) spectrum of compound 3. 

 

 

  



 
 

Enthalpies of formation of the reagents, intermediaries and products 

 

The calculations indicate that the regioselectivity is not related to the difference between the ∆Hform of 

compounds 2 and 3, which is much smaller (∆ = 0.956 kJ mol-1). But the ∆Hform of the intermediate 4 (precursor of 2) is 

16.884 kJ mol-1 lower than that of intermediate 6 (precursor of 3). For intermediaries 5 and 7, the order is maintained, 

and the difference is 7.140 kJ mol-1. 

 

 

Figure S26. Initial steps of the reaction between -lapachone and thiourea, including the enthalpies of formation (∆Hform) 

of each species included. 

  



 
 

 

 

  



 
 

 

 

 



 
 

 

 

 

 

 

 

 


