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1. General Considerations 

All the reagents were purchased from commercial sources and were used without 

further purification, unless otherwise illustrated. Column chromatography was 

performed with silica gel (200-300 mesh). Analytical TLC plates were 

Qingdaohaiyang GF254 and were viewed by UV light (254 nm). 1H, 13C and 19F NMR 

spectras were recorded on a Bruker DRX-400 spectrometer and all chemical shift 

values refer to δTMS = 0.00 ppm, DMSO-d6 (δ(1H), 2.50 ppm; δ(13C), 39.52 ppm). All 

the melting points were uncorrected. The microstructures were tested by scanning 

electron microscope (SEM, JEOL JSM-7800F) and transmission electron microscope 

(TEM, HITACHI HT7700). The power X-ray diffraction (XRD) were performed on a 

Rigaku D/Max 2500PC diffractometer equipped with a Cu Ka radiation source (λ = 

1.5418 Å) at a scanning rate of 5o min-1 (2θ from 10o to 70o). Surface compositions 

were determined by X-ray photoelectron spectroscopy (XPS) using Thermo VG 

ESCALAB250 instrument with Al Kα radiation anode (hv =1486.6 eV), and the C1s 

line (284.6 eV) was used as the reference to correct the binding energies (BE). The 

electron paramagnetic resonance (EPR) signals of the radicals spin-trapped with 5, 

5-dimethyl-1-pyrroline-N-oxide (DMPO) were recorded on a Bruker ER200-SRC 

spectrometer at ambient temperature. 

 

2. Setup for Photocatalytic Reactions 

The reaction setup is depicted in Figure S1. The reaction setup consists of a 

quartz glass reactor (Figure S1a), light source, circulating water equipment. The light 

source is commercially available 16 W white LED. Circulating water equipment 

(ensure constant 25 oC) is cryogenic circulating pump. Magnetic stirring is performed 

with 200 rpm. 

  

Figure S1. Photocatalytic reactions setup. 
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3. Table S1. Optimization of Reaction Conditions 

 

Entry Cat. (mg) Yielda (%) 

1 1wt% AgI/BiVO4 (20) 17 

2 5wt% AgI/BiVO4 (20) 55 

3 10wt% AgI/BiVO4 (20) 71 

4 40wt% AgI/BiVO4 (20) 76 

5 50wt% AgI/BiVO4 (20) 77 

6 60wt% AgI/BiVO4 (20) 75 

7 80wt% AgI/BiVO4 (20) 73 

8b 20wt% AgI/BiVO4 (15) 70 

aIsolated yield, n. r. = no reaction. bThe oxidant is air, and the reaction time is 16 h. 

 

4. The preparation of AgI/BiVO4 catalysts 

Firstly, BiVO4 was prepared through a facile water bath process. While stirring, 

Bi(NO3)3·5H2O (1.94 g, 4 mmol) was initially dispersed into 80 mL mixed solution of 

ethanol: HOAc: H2O (1:1:3, volume ratio). Meanwhile, 4 mmol NH4VO3 was also 

dispersed into 80 mL ammonia solution (NH3·H2O: H2O = 3:1, volume ratio). After 

two clear solutions were achieved by ultrasonication, the latter was added dropwise 

into the former, followed by 12 h stirring at 25 oC. The BiVO4 samples was achieved 

by centrifugation, washed with deionized water (5 times) and vacuum freeze-drying. 

The AgI/BiVO4 catalysts were prepared by an in situ deposition-precipitation 

procedure. Typically, 1 mmol BiVO4 was dispersed in 50 mL deionized water under 

ultrasonic processing. After that, 0.345 mmol AgNO3 was slowly added into the 

above suspension. After 30 min stirring in dark, 25 mL solution containing 0.345 

mmol KI was slowly added into above suspension. The suspension was stirred for 

another 12 h at 25 oC to synthesize the 20wt% AgI/BiVO4 catalyst (the theoretical 

mass ratios of AgI to (AgI+BiVO4)). The 20wt% AgI/BiVO4 catalyst was obtained by 

centrifugation, washed with deionized water (5 times) and vacuum freeze-drying. The 

1wt%, 5wt%, 10wt%, 40wt%, 60wt% and 80wt% AgI/BiVO4 catalysts were prepared 

according to the above procedure. For comparison, bare AgI nanoparticle was also 

fabricated under the identical conditions as AgI/BiVO4 in the absence of BiVO4. 

 

5. General Experimental Procedure 



 
 

 

A quartz glass reactor was subsequently charged with 1.0 mmol ether, 15 mg 

20wt% AgI/BiVO4, 2 mL H2O. Oxygen atmosphere was incorporated through an O2 

balloon. The resulting mixture was performed under a 16 W white LED at 25 oC for 

12 h. After reaction was complete, the resulting mixture was extracted with ethyl 

acetate (3×10 mL). The combined organic extracts was washed with brine (3×5 

mL), then dried over Na2SO4 and concentrated in vacuum. The resulting residue was 

purified by silica gel column chromatography (ethyl acetate/petroleum ether = 

1:20-1:5) to afford the desired products. 

 

6. Experimental Procedure on Gram Scale 

A quartz glass reactor was subsequently charged with 10 mmol ether, 150 mg 

20wt% AgI/BiVO4, 20 mL H2O. Oxygen atmosphere was incorporated through an O2 

balloon. The resulting mixture was performed under a 16 W white LED at 25 oC for 

72 h. After reaction was complete, the resulting mixture was extracted with ethyl 

acetate (3×50 mL). The combined organic extracts was washed with brine (3×50 

mL), then dried over Na2SO4 and concentrated in vacuum. The resulting residue was 

purified by silica gel column chromatography (ethyl acetate/petroleum ether = 

1:20-1:5) to afford the desired products. 

 

7. 1H, 13C and 19F NMR Datas 

Isochroman-1-one 2a 

 

Compound 2a was isolated in 83% yield (123.3 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.93 (d, J = 7.7 Hz, 1H), 7.65-7.52 (m, 1H), 7.47-7.31 (m, 2H), 

4.49 (t, J = 6.0 Hz, 2H), 3.10-2.97 (m, 2H); 13C NMR (101 MHz, DMSO-d6) δ 164.37, 

140.21, 133.58, 129.37, 127.60, 127.35, 124.95, 67.13, 26.98; Known compound.[1] 

7-Chloroisochroman-1-one 2b 

 

Compound 2b was isolated in 92% yield (166.9 mg). Yellow oil; 1H NMR (400 MHz, 

DMSO-d6) δ 7.91 (d, J = 8.3 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 7.49 (dd, J = 8.3, 2.2 

Hz, 1H), 4.53-4.48 (m, 2H), 3.07 (t, J = 6.0 Hz, 2H); 13C NMR (101 MHz, DMSO-d6) 



 
 

δ 163.69, 142.47, 138.39, 131.38, 127.62, 127.52, 123.85, 67.07, 26.78; Known 

compound.[1] 

Methyl benzoate 2c 

 

Compound 2c was isolated in 87% yield (118.9 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.96 (dd, J = 8.2, 1.1 Hz, 2H), 7.69-7.61 (m, 1H), 7.51 (t, J = 7.3 

Hz, 2H), 3.85 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 166.16, 133.18, 129.60, 

129.04, 128.65, 51.99; Known compound.[2] 

Methyl 2-chlorobenzoate 2d 

 

Compound 2d was isolated in 71% yield (120.4 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.79 (d, J = 7.6 Hz, 1H), 7.61-7.32 (m, 3H), 3.86 (s, 3H); 13C 

NMR (101 MHz, DMSO-d6) δ 165.46, 133.05, 131.73, 130.91, 130.67, 130.04, 

127.25, 52.39; Known compound.[6] 

Methyl 3-chlorobenzoate 2e 

 

Compound 2e was isolated in 74% yield (126.0 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.87 (d, J = 14.0 Hz, 2H), 7.75-7.64 (m, 1H), 7.59-7.48 (m, 1H), 

3.86 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 164.96, 133.45, 133.06, 131.59, 

130.74, 128.61, 127.71, 52.42; Known compound.[6] 

Methyl 4-chlorobenzoate 2f 

 

Compound 2f was isolated in 72% yield (122.7 mg). White solid; mp: 42-44 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.88 (dd, J = 8.5, 1.8 Hz, 2H), 7.56-7.46 (m, 2H), 3.83 

(s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 165.23, 138.19, 130.78, 128.67, 128.32, 

52.06; Known compound.[3] 

Methyl 2-bromobenzoate 2g 

 



 
 

Compound 2g was isolated in 80% yield (171.8 mg). Yellow oil; 1H NMR (400 MHz, 

DMSO-d6) δ 7.81-7.67 (m, 2H), 7.52-7.37 (m, 2H), 3.86 (s, 3H); 13C NMR (101 MHz, 

DMSO-d6) δ 165.93, 133.80, 132.85, 132.15, 130.75, 127.76, 120.00, 52.30; Known 

compound.[5] 

Methyl 4-bromobenzoate 2h 

 

Compound 2h was isolated in 88% yield (188.7 mg). White solid; mp: 77-80 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.85 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.6 Hz, 2H), 3.84 

(s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 165.46, 131.79, 130.99, 128.73, 127.27, 

52.24; Known compound.[3] 

Methyl 4-methylbenzoate 2i 

 

Compound 2i was isolated in 89% yield (133.1 mg). White solid; mp: 33-35 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.84 (d, J = 8.2 Hz, 2H), 7.28 (d, J = 8.3 Hz, 2H), 3.82 

(s, 3H), 2.35 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 166.13, 143.41, 129.14, 

129.07, 126.90, 51.74, 20.99; Known compound.[3] 

Methyl 4-methoxybenzoate 2j 

 

Compound 2j was isolated in 91% yield (151.7 mg). White solid; mp: 52-53 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.90 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 8.2 Hz, 2H), 3.82 

(s, 3H), 3.81 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 165.84, 163.08, 131.15, 

121.84, 113.91, 55.39, 51.66; Known compound.[3] 

Methyl 4-(trifluoromethyl)benzoate 2k 

 

Compound 2k was isolated in 67% yield (136.9 mg). Yellow oil; 1H NMR (400 MHz, 

DMSO-d6) δ 8.15 (d, J = 7.6 Hz, 2H), 7.89 (d, J = 7.2 Hz, 2H), 3.90 (s, 3H); 13C 

NMR (101 MHz, DMSO-d6) δ 165.12, 133.27, 132.79 (d, J = 32.0 Hz), 132.32, 

127.84 (d, J = 427.8 Hz), 122.31, 52.57; 19F NMR (377 MHz, DMSO-d6) δ -61.72; 

Known compound.[4] 

Methyl 2,4-dichlorobenzoate 2l 

 



 
 

Compound 2l was isolated in 74% yield (150.5 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.81 (ddd, J = 15.1, 8.4, 5.1 Hz, 1H), 7.75-7.59 (m, 1H), 7.51 (ddd, 

J = 26.7, 15.9, 6.3 Hz, 1H), 3.86 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 164.56, 

137.15, 133.17, 132.46, 130.30, 128.64, 127.58, 52.59; Known compound.[7] 

Methyl 2,6-dichlorobenzoate 2m 

 

Compound 2m was isolated in 71% yield (145.4 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.60-7.43 (m, 3H), 3.92 (s, 3H); 13C NMR (101 MHz, DMSO-d6) 

δ 164.50, 132.79, 132.24, 130.51, 128.30, 53.12; Known compound.[5] 

Ethyl benzoate 2n 

 

Compound 2n was isolated in 80% yield (120.5 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.96 (d, J = 7.0 Hz, 2H), 7.64 (s, 1H), 7.51 (t, J = 6.9 Hz, 2H), 

4.30 (q, J = 7.1 Hz, 2H), 1.31 (t, J = 7.1 Hz, 3H); 13C NMR (101 MHz, DMSO-d6) δ 

165.64, 133.09, 129.87, 128.99, 128.59, 60.60, 14.04; Known compound.[8] 

Ethyl 4-chlorobenzoate 2o 

 

Compound 2o was isolated in 83% yield (153.3 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.98-7.89 (m, 2H), 7.61-7.52 (m, 2H), 4.30 (q, J = 7.1 Hz, 2H), 

1.31 (t, J = 7.1 Hz, 3H); 13C NMR (101 MHz, DMSO-d6) δ 164.79, 138.11, 130.83, 

128.78, 128.65, 60.91, 13.99; Known compound.[9] 

Benzyl benzoate 2p 

 

Compound 2p was isolated in 78% yield (165.6 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 8.04-7.98 (m, 2H), 7.62 (dd, J = 9.5, 4.0 Hz, 1H), 7.56-7.44 (m, 

4H), 7.37 (ddd, J = 14.5, 10.3, 3.6 Hz, 3H), 5.36 (s, 2H); 13C NMR (101 MHz, 

DMSO-d6) δ 165.51, 136.08, 133.24, 129.58, 129.14, 128.62, 128.42, 128.00, 127.88, 

66.10; Known compound.[10] 

Methyl cinnamate 2q 



 
 

 

Compound 2q was isolated in 71% yield (115.7 mg). White solid; mp: 35-37 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.73-7.69 (m, 2H), 7.67 (d, J = 16.2 Hz, 1H), 

7.44-7.39 (m, 3H), 6.63 (d, J = 16.1 Hz, 1H), 3.73 (s, 3H); 13C NMR (101 MHz, 

DMSO-d6) δ 166.59, 144.46, 133.96, 130.39, 128.84, 128.27, 117.78, 51.37; Known 

compound.[6] 

Methyl 3-(4-nitrophenyl)acrylate 2r 

 

Compound 2r was isolated in 49% yield (100.8 mg). White solid; mp: 161-164 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 8.23 (d, J = 8.8 Hz, 2H), 7.99 (d, J = 8.8 Hz, 2H), 7.75 

(d, J = 16.1 Hz, 1H), 6.84 (d, J = 16.1 Hz, 1H), 3.75 (s, 3H); 13C NMR (101 MHz, 

DMSO-d6) δ 166.09, 148.05, 141.89, 140.39, 129.40, 123.87, 122.07, 51.71; HRMS 

(ESI) for C10H9NO4, calcd: 207.0532, found: 207.0567. 

Ethyl cinnamate 2s 

 

Compound 2s was isolated in 69% yield (121.8 mg). Colourless oil; 1H NMR (400 

MHz, DMSO-d6) δ 7.74-7.68 (m, 2H), 7.65 (d, J = 16.1 Hz, 1H), 7.46-7.38 (m, 3H), 

6.61 (d, J = 16.0 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 1.25 (t, J = 7.1 Hz, 3H); 13C NMR 

(101 MHz, DMSO-d6) δ 166.10, 144.26, 133.99, 130.32, 128.82, 128.23, 118.12, 

59.93, 14.11; HRMS (ESI) for C11H12O2, calcd: 176.0837, found: 176.0811. 

Benzyl cinnamate 2t 

 

Compound 2t was isolated in 59% yield (140.2 mg). White solid; mp: 33-36 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.77-7.67 (m, 3H), 7.47-7.31 (m, 8H), 6.70 (d, J = 

16.1 Hz, 1H), 5.24 (s, 2H); 13C NMR (101 MHz, DMSO-d6) δ 166.00, 144.80, 136.18, 

133.94, 130.45, 128.84, 128.40, 128.33, 128.03, 128.00, 117.83, 65.57; HRMS (ESI) 

for C16H14O2, calcd: 238.0994, found: 238.0951. 

2-Benzoylpyridine 4a 



 
 

 

Compound 4a was isolated in 31% yield (5.7 mg). White solid; mp: 40-42 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 8.72 (d, J = 4.7 Hz, 1H), 8.11-8.03 (m, 1H), 8.03-7.93 

(m, 3H), 7.66 (dd, J = 8.8, 5.2 Hz, 2H), 7.54 (t, J = 7.6 Hz, 2H); 13C NMR (101 MHz, 

DMSO-d6) δ 193.41, 154.48, 148.56, 137.64, 136.00, 132.97, 130.59, 128.20, 126.72, 

124.14; Known compound.[11] 

Benzophenone 4b 

 

Compound 4b was isolated in 44% yield (8.0 mg). White solid; mp: 48-50 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.76-7.71 (m, 4H), 7.71-7.65 (m, 2H), 7.57 (t, J = 7.6 

Hz, 4H); 13C NMR (101 MHz, DMSO-d6) δ 195.82, 137.00, 132.69, 129.60, 128.57; 

Known compound.[12] 

3,4-Dihydronaphthalen-1(2H)-one 4c 

 

Compound 4c was isolated in 40% yield (5.9 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 7.86 (dd, J = 8.1, 1.4 Hz, 1H), 7.54 (td, J = 7.5, 1.4 Hz, 1H), 7.34 (t, J = 

7.1 Hz, 2H), 2.94 (t, J = 6.1 Hz, 2H), 2.63-2.56 (m, 2H), 2.09-1.98 (m, 2H); 13C NMR 

(101 MHz, DMSO-d6) δ 197.49, 144.68, 133.43, 132.14, 129.01, 126.51, 126.22, 

38.60, 28.86, 22.85; Known compound.[12] 

1-Indanone 4d 

 

Compound 4d was isolated in 42% yield (5.6 mg). White solid; mp: 38-40 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 7.69-7.54 (m, 3H), 7.44-7.38 (m, 1H), 3.13-3.07 (m, 

2H), 2.65-2.59 (m, 2H); 13C NMR (101 MHz, DMSO-d6) δ 206.35, 155.29, 136.67, 

134.65, 127.25, 127.03, 122.89, 35.85, 25.42; Known compound.[13] 

Acetophenone 4e 

 



 
 

Compound 4e was isolated in 46% yield (5.5 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 7.96 (dt, J = 8.4, 1.7 Hz, 2H), 7.66-7.61 (m, 1H), 7.52 (dd, J = 10.7, 4.8 

Hz, 2H), 2.58 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 197.95, 136.81, 133.18, 

128.68, 128.15, 26.71; Known compound.[13] 

Methyl 2-(4-isobutyrylphenyl)propanoate 4f 

 

Compound 4f was isolated in 32% yield (7.6 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 7.93 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.3 Hz, 2H), 3.92 (q, J = 7.1 Hz, 

1H), 3.64 (dd, J = 13.6, 6.8 Hz, 1H), 3.59 (s, 3H), 1.41 (d, J = 7.1 Hz, 3H), 1.10 (d, J 

= 6.8 Hz, 6H); 13C NMR (101 MHz, DMSO-d6) δ 203.39, 173.78, 145.74, 134.49, 

128.57, 127.90, 51.95, 44.31, 34.51, 19.00, 18.31; Known compound.[14] 

Methyl 2-(4-isobutyrylphenyl)propanoate 4g 

 

Compound 4g was isolated in 41% yield (7.1 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 8.62 (d, J = 8.3 Hz, 1H), 8.17-8.11 (m, 2H), 8.04-7.98 (m, 1H), 

7.67-7.54 (m, 3H), 2.72 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 201.72, 134.88, 

133.50, 132.79, 129.38, 129.21, 128.50, 127.85, 126.35, 125.48, 124.83, 30.04; 

Known compound.[15] 

Benzaldehyde 6a 

 

Compound 6a was isolated in 48% yield (6.2 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 10.02 (s, 1H), 7.92 (dt, J = 8.3, 1.5 Hz, 2H), 7.76-7.69 (m, 1H), 7.61 (dd, 

J = 10.5, 4.6 Hz, 2H); 13C NMR (101 MHz, DMSO-d6) δ 193.24, 136.19, 134.58, 

129.48, 129.16; Known compound.[16] 

2-Chlorobenzaldehyde 6b 

 

Compound 6b was isolated in 45% yield (6.3 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 10.32 (s, 1H), 7.89-7.81 (m, 1H), 7.72-7.64 (m, 1H), 7.59 (t, J = 8.9 Hz, 



 
 

1H), 7.51 (q, J = 6.8 Hz, 1H); 13C NMR (101 MHz, DMSO-d6) δ 189.68, 136.27, 

135.70, 132.01, 130.67, 129.59, 127.82; Known compound.[17] 

4-Fluorobenzaldehyde 6c 

 

Compound 6c was isolated in 44% yield (5.5 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 9.98 (s, 1H), 8.04-7.97 (m, 2H), 7.48-7.41 (m, 2H); 13C NMR (101 MHz, 

DMSO-d6) δ 191.68, 167.00, 164.49, 133.08 (d, J = 2.3 Hz), 132.38 (d, J = 10.0 Hz), 

116.49, 116.27; 19F NMR (377 MHz, DMSO-d6) δ -103.57; Known compound.[16] 

2,6-Dichlorobenzaldehyde 6d 

 

Compound 6d was isolated in 42% yield (7.3 mg). White solid; mp: 70-73 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 10.35 (s, 1H), 7.62-7.58 (m, 3H); 13C NMR (101 MHz, 

DMSO-d6) δ 189.45, 135.07, 134.58, 130.30, 129.96; Known compound.[17] 

4-Methoxybenzaldehyde 6e 

 

Compound 6e was isolated in 53% yield (7.2 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 9.87 (s, 1H), 7.90-7.84 (m, 2H), 7.16-7.10 (m, 2H), 3.86 (s, 3H); 13C 

NMR (101 MHz, DMSO-d6) δ 191.31, 164.22, 131.81, 129.65, 114.51, 55.69; Known 

compound.[16] 

3-Methoxybenzaldehyde 6f 

 

Compound 6f was isolated in 51% yield (7.0 mg). Colourless oil; 1H NMR (400 MHz, 

DMSO-d6) δ 9.98 (s, 1H), 7.56-7.50 (m, 2H), 7.44-7.41 (m, 1H), 7.28 (dt, J = 6.9, 2.6 

Hz, 1H), 3.83 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 192.98, 159.76, 137.64, 

130.36, 122.48, 120.97, 112.92, 55.39; Known compound.[18] 

3,4-Dimethoxybenzaldehyde 6g 

 



 
 

Compound 6g was isolated in 57% yield (9.5 mg). White solid; mp: 41-43 °C; 1H 

NMR (400 MHz, DMSO-d6) δ 9.85 (s, 1H), 7.56 (d, J = 8.2 Hz, 1H), 7.40 (s, 1H), 

7.18 (d, J = 8.2 Hz, 1H), 3.88 (s, 3H), 3.84 (s, 3H); 13C NMR (101 MHz, DMSO-d6) δ 

191.37, 154.20, 149.18, 129.65, 126.12, 111.26, 109.40, 55.87, 55.50; Known 

compound.[19] 

4-(Trifluoromethyl)benzaldehyde 6h 

 

Compound 6h was isolated in 37% yield (6.5 mg). Yellow oil; 1H NMR (400 MHz, 

DMSO-d6) δ 10.13 (s, 1H), 8.12 (d, J = 8.0 Hz, 2H), 7.98 (d, J = 8.2 Hz, 2H); 13C 

NMR (101 MHz, DMSO-d6) δ 192.67, 138.91, 133.70, 133.38, 130.15, 126.13 (q, J = 

3.8 Hz), 125.02; 19F NMR (377 MHz, DMSO-d6) δ -61.69; Known compound.[16] 

1-Naphthaldehyde 6i 

 

Compound 6i was isolated in 40% yield (6.3 mg). Yellow oil; 1H NMR (400 MHz, 

DMSO-d6) δ 10.41 (s, 1H), 9.16 (d, J = 8.5 Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H), 8.20 (d, 

J = 7.0 Hz, 1H), 8.09 (d, J = 8.1 Hz, 1H), 7.75 (dd, J = 15.4, 7.3 Hz, 2H), 7.66 (t, J = 

7.5 Hz, 1H); 13C NMR (101 MHz, DMSO-d6) δ 194.43, 136.80, 135.27, 133.32, 

130.85, 129.76, 129.04, 128.73, 126.94, 125.41, 124.11; Known compound.[16] 
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f1 (ppm)

Compound 2q

38
.8
93
6

39
.1
02
8

39
.3
11
5

39
.5
20
2

39
.7
29
0

39
.9
37
7

40
.1
46
2

51
.3
69
0

11
7.
77
59

12
8.
27
09

12
8.
84
15

13
0.
39
33

13
3.
96
24

14
4.
46
12

16
6.
58
62



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 2r

3.
00
00

1.
00
25

1.
00
63

2.
06
13

1.
98
27

2.
49
59

2.
50
03

2.
50
47

2.
50
88

3.
31
46

3.
75
21

6.
81
57

6.
85
59

7.
73
11

7.
77
14

7.
97
89

8.
00
09

8.
21
54

8.
23
73



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 2r

38
.8
93
6

39
.1
02
3

39
.3
11
2

39
.5
19
9

39
.7
28
6

39
.9
37
3

40
.1
45
9

51
.7
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6
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2.
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10
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3.
86
65

12
9.
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05
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0.
39
43

14
1.
88
58

14
8.
05
26
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6.
08
58



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 2s

3.
00
00

2.
01
64

0.
99
29

2.
95
14

0.
99
98

1.
98
86

1.
23
60

1.
25
38

1.
27
16

2.
49
04

2.
49
49

2.
49
95

2.
50
41

2.
50
87

3.
31
09

4.
16
15

4.
17
93

4.
19
71

4.
21
48

6.
59
32

6.
63
33

7.
40
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7.
41
18

7.
41
66

7.
63
21

7.
67
23

7.
69
20
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69
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70
47



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 2s
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.1
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1

38
.8
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0

39
.1
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5
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.3
11
2

39
.5
19
7

39
.7
28
6

39
.9
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1
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.1
45
8

59
.9
33
4

11
8.
12
10

12
8.
22
77

12
8.
82
09

13
0.
31
80

13
3.
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49

14
4.
25
91
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6.
10
28



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.511.0
f1 (ppm)

Compound 2t

2.
00
00

1.
02
81

8.
11
02

3.
12
23

2.
49
10

2.
49
54

2.
50
00

2.
50
45

2.
50
89

3.
34
34

5.
23
91

6.
67
69

6.
71
72

7.
34
04

7.
35
28

7.
35
76

7.
36
17

7.
37
50

7.
37
82

7.
38
90

7.
39
34

7.
40
72

7.
41
04

7.
41
62

7.
42
33

7.
44
32

7.
44
78

7.
69
59

7.
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29
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71
20
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14
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69
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73
59



0102030405060708090100110120130140150160170180190
f1 (ppm)

Compound 2t

38
.8
93
9

39
.1
02
8

39
.3
11
5

39
.5
20
2

39
.7
28
9

39
.9
37
6

40
.1
45
9

65
.5
66
3

11
7.
82
77

12
8.
00
09

12
8.
03
98

12
8.
32
93

12
8.
40
08

12
8.
83
91

13
0.
44
71

13
3.
93
96

14
4.
80
12

16
5.
99
85



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4a

2.
16
33

2.
10
53

3.
11
01

1.
07
64

1.
00
00

2.
49
12

2.
49
56

2.
50
02

2.
50
47

2.
50
91

3.
34
47

7.
51
72

7.
53
67

7.
55
52

7.
64
75

7.
65
54

7.
66
41

7.
68
25

7.
95
38

7.
95
74

7.
96
21

7.
97
49

7.
97
78

7.
98
15

7.
98
40

8.
00
12

8.
00
37

8.
00
59

8.
04
64

8.
05
04

8.
06
55

8.
08
48

8.
08
88

8.
71
50

8.
72
69



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4a

38
.8
94
5

39
.1
02
6

39
.3
11
3

39
.5
20
0

39
.7
28
6

39
.9
37
3

40
.1
46
3

12
4.
14
13

12
6.
71
61

12
8.
19
71

13
0.
59
05

13
2.
97
05

13
5.
99
73

13
7.
64
48

14
8.
55
79

15
4.
48
41

19
3.
40
90



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4b

4.
00
00

1.
95
42

3.
92
06

2.
49
09

2.
49
54

2.
49
99

2.
50
45

2.
50
90

3.
32
55

7.
54
83

7.
56
75

7.
58
64

7.
66
62

7.
66
69

7.
68
43

7.
70
16

7.
70
32

7.
72
58

7.
72
93

7.
74
72



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4b

38
.8
94
4

39
.1
03
2

39
.3
11
8

39
.5
20
4

39
.7
29
0

39
.9
37
6

40
.1
46
7

12
8.
57
45

12
9.
59
99

13
2.
69
22

13
7.
00
46

19
5.
81
53



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4c

2.
00
68

1.
99
77

2.
00
00

1.
87
71

0.
92
41

0.
87
35

2.
00
28

2.
01
86

2.
03
45

2.
05
00

2.
06
61

2.
49
13

2.
49
58

2.
50
03

2.
50
49

2.
50
93

2.
57
72

2.
59
44

2.
60
99

2.
92
29

2.
93
81

2.
95
32

3.
32
75

7.
32
11

7.
33
79

7.
35
66

7.
51
70

7.
52
04

7.
53
58

7.
53
90

7.
55
43

7.
55
78

7.
85
03

7.
85
30

7.
86
97

7.
87
40



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4c

22
.8
46
7

28
.8
62
2

38
.6
00
0

38
.8
94
1

39
.1
02
5

39
.3
11
2

39
.5
19
8
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.7
28
4

39
.9
37
0

40
.1
45
5

12
6.
22
23

12
6.
51
12

12
9.
00
54

13
2.
13
87

13
3.
42
91

14
4.
68
32

19
7.
49
19



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4d

1.
98
70

2.
00
00

0.
91
47

2.
68
54

2.
49
06

2.
49
51

2.
49
96

2.
50
42
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50
86
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34

2.
60
93

2.
61
36

2.
61
80

2.
62
29

2.
62
72

2.
63
28

3.
07
98

3.
09
49

3.
10
91

3.
35
13

7.
39
10

7.
39
30

7.
41
05

7.
42
79

7.
42
99

7.
56
43

7.
56
63

7.
56
84

7.
58
34

7.
58
54

7.
58
75

7.
62
33

7.
63
96

7.
64
24

7.
65
77
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61

7.
67
91



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4d

25
.4
15
3

35
.8
49
3

38
.8
93
2

39
.1
02
0

39
.3
10
9

39
.5
19
5

39
.7
28
2

39
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8
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7
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2.
89
15

12
7.
03
18
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52
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64
68
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66
87
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6.
34
74



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4e

3.
00
00

1.
92
89

0.
94
82

1.
90
35

2.
49
08

2.
49
52

2.
49
98

2.
50
43

2.
50
88

3.
34
23

7.
50
45

7.
50
85

7.
52
34

7.
54
32

7.
61
42

7.
61
72

7.
62
03

7.
63
12

7.
63
59

7.
64
04

7.
65
09

7.
65
40

7.
65
71

7.
94
49

7.
94
88

7.
95
33
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96
89

7.
97
34



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4e

26
.7
06
6

38
.8
93
8

39
.1
02
6
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.3
11
2

39
.5
20
0

39
.7
28
7

39
.9
37
2

40
.1
45
8

12
8.
15
06

12
8.
68
01
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3.
18
36
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6.
81
49
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7.
95
18



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4f

6.
06
33

3.
09
11

3.
00
23

0.
96
30

0.
99
63

1.
99
66

2.
00
00

1.
08
66

1.
10
37

1.
40
14

1.
41
93

2.
49
06

2.
49
50

2.
49
96
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41
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85

3.
33
09

3.
59
38

3.
61
20

3.
62
90
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64
61
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66
31
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89
26
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04
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82
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7.
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77
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4f

18
.3
12
5

19
.0
00
5

34
.5
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5

38
.8
93
7

39
.1
02
4
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.3
11
1
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.5
19
6
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.7
28
4
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.9
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9
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45
1
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1

12
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89
57
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57
42
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15
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5.
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66
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28



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 4g

3.
00
00

3.
00
61

1.
00
29

1.
99
77

0.
94
56

2.
49
14

2.
49
58

2.
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03
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49
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93
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29
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56
13
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56
45
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86
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13
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07
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77
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57
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 4g
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41
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94
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93
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-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6a

2.
12
48

1.
05
74

2.
12
50
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00
00
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14
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49
59
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04
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93
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67
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66
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47
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83
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6a

38
.8
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.5
20
0

39
.7
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-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6b

1.
13
41
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6b

38
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-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6c

2.
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23
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00
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f1 (ppm)

Compound 6c
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-210-190-170-150-130-110-90-80-70-60-50-40-30-20-1001020
f1 (ppm)

Compound 6c

-1
03
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70
8



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6d

3.
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94

1.
00
00
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08
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6d
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-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6e

3.
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07
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6e
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0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6f
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-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6f
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-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6g

3.
23
17

3.
24
13

1.
07
80

1.
05
35

1.
05
56

1.
00
00

2.
50
76

2.
51
17

2.
51
58

3.
34
37

3.
83
88

3.
87
87

7.
16
77

7.
18
83

7.
39
88

7.
55
32

7.
57
38

9.
85
06



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6g

38
.8
94
1

39
.1
02
5

39
.3
11
3

39
.5
19
9

39
.7
28
6

39
.9
36
8

40
.1
45
8

55
.4
97
2

55
.8
70
3

10
9.
40
25

11
1.
26
50

12
6.
11
80

12
9.
64
61

14
9.
17
90

15
4.
19
87

19
1.
37
33



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6h

2.
09
54

2.
15
42

1.
00
00

2.
49
06

2.
49
51

2.
49
96

2.
50
42

2.
50
86

3.
32
79

7.
96
72

7.
98
77

8.
10
98

8.
12
97

10
.1
25
1



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6h

38
.8
93
6

39
.1
02
6

39
.3
11
3

39
.5
20
0

39
.7
28
8

39
.9
37
4

40
.1
45
9

12
2.
31
32

12
5.
02
36

12
6.
07
76

12
6.
11
51

12
6.
15
38

12
6.
19
09

13
0.
14
60

13
3.
06
06

13
3.
37
85

13
3.
69
62

13
4.
01
29

13
8.
91
48

19
2.
67
35



-210-190-170-150-130-110-90-80-70-60-50-40-30-20-1001020
f1 (ppm)

Compound 6h

-6
1.
69
21



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
f1 (ppm)

Compound 6i

1.
02
84

2.
07
25

1.
05
31

1.
05
60

1.
04
82

1.
02
00

1.
00
00

2.
49
12

2.
49
54

2.
49
99

2.
50
43

2.
50
85

3.
33
11

7.
64
26

7.
66
02

7.
68
02

7.
72
54

7.
74
35

7.
76
36

7.
78
21

8.
07
78

8.
09
81

8.
19
19

8.
20
94

8.
28
25

8.
30
30

9.
14
59

9.
16
71

10
.4
10
5



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

Compound 6i

38
.8
94
4

39
.1
02
7

39
.3
11
3

39
.5
19
9

39
.7
28
5

39
.9
37
3

40
.1
46
0

12
4.
10
97

12
5.
40
84

12
6.
94
03

12
8.
73
17

12
9.
04
17

12
9.
76
48

13
0.
85
48

13
3.
31
60

13
5.
27
22

13
6.
79
77

19
4.
42
92


