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1. Meterials and Apparatuses

TiO, (Degussa P25) was provided from Degussa Corporation. All reagents were used without further
purification. Triethanolamine (TEOA, C¢H,sNOs), fert-Butanol anhydrous (+-BuOH, (CH;);COH), Triethyl
orthoformate (HC(OC,H5s);), Acetic anhydride (Ac,O, (CH;CO),0) , Benzoic anhydride ((C¢HsCO),0), Nitro
compounds (NC), Sodium bicarbonate (NaHCO;), Sodium chloride (NaCl), Chloroform (CHCIs), n-Hexane
(C¢Hy,), Ethyl acetate (EtOAc, C4HgO,), were purchased from Sigma-Aldrich and Merck Company.

FTIR was measured using a Perkin Elmer spectrometer with KBr pellets. N, adsorption—desorption isotherms
were measured using BELSORP max apparatus (77 K). Before investigating the surface areas of the
materials, samples were degassed firstly at 200°C. UV-Visible diffusive reflectance spectra (DRS) were
monitored by using a Cary 100 UV-Vis spectrophotometer with a diffuse reflectance accessory, samples were
mixed in BaSO, (1:20 sample BaSO,) and pressed into a tablet, a BaSO, tablet made under the same
conditions was used as a reference. The photoluminescence (PL) spectra were obtained at 25°C with a
fluorospectrophotometer (Varian) using a Xe lamp as an excitation source. Photocatalytic reduction reaction
was also carried out under violet LED irradiation (LED Epistar, 50 W, 20- 30 LM 700 mA h light bulb).
Thermogravimetric analysis (TGA) was done using a Diamond TG/DTA (Perkin Elmer, USA) instrument.
The Dynamic Light Scattering (DLS) technique for particle size measurement was carried out using a
Malvern instrument (ZEN3600).

2. Synthesis of chemically absorbed TiO,-TEOA complex

The chemically absorbed TiO,-TEOA surface complex was synthesized using visible light irradiation. 50 mg
of TiO,-P25 was suspended in 10 mL of deionized water. To the above suspension, required amount (2 ml) of
triethanolamine (TEOA) was added drop by drop under continuous stirring. The resulting suspension was
irradiated under stirring by a violet LED (400 nm, 1x50 w) as a light source for 3h at room temperature. The
LED was placed about 1 cm from the down middle of the flask. Then after 20 minutes, the color of the

reaction mixture was changed from white to a turquoise blue, which indicating the formation of TiO,-TEOA
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surface complex. Finally, the product was collected by centrifugation and washed several times with

deionized water to remove residual organic moiety and dried at 70 °C for 24 h.

3. General procedure for the photoreduction of nitro compounds

Ti0,-P25 (10 mg), triethanolamine (7.5 mmol), H,O (3 ml) and t-BuOH (0.3 ml) was transferred into a
round-bottom Pyrex flask (5 mL). Then nitro compounds (1 mmol) were added to this solution and was
sonicated for 10-15 min. The flask was irradiated under stirring by a violet LED (50 w) according to the data
in Table 1. To avoid the photo-heating effect, during the reaction, a cooling fan was used to cool down the
reaction flask to assure that the reaction was done at room temperature. After the completion of the reaction
according to GC monitoring, the organic material was extracted with CHCl; (3%x15 mL). The organic layer
was washed with 5% NaHCO; aqueous solution (3%15 mL) and saturated NaCl solution (3%x15 mL), dried
with anhydrous sodium sulfate, filtered and the remaining organic phase after concentration in vacuom was
analyzed using thin-layered chromatography (TLC) and pure products were extracted by plate
chromatography using n-hexane/EtOAc as an eluent (n-Hexane, EtOAc 5:1). Assignments of the products
were done by 'TH NMR and 3C NMR spectroscopy.

4. Scale-up test for the photoreduction of nitro compounds

Ti0,-P25 (10 mg), triethanolamine (7.5 mmol), H,O (3 ml) and t-BuOH (0.3 ml) was transferred into a
round-bottom Pyrex flask (5 mL). Then nitro compounds (I mmol) were added to this solution and was
sonicated for 10 min. The flask was irradiated under stirring by a violet LED (50 w) and after the completion
of the reaction according to GC monitoring, another 1 mmol of the nitro compound was added to the same
flask and after 10 minutes sonicate was irradiated with the same LED lamp. After the completion of the
reaction, the third mmol with 0.5 ml (3.79 mmol) of TEOA was added, and after sonicate was irradiated with
the same LED. This method continued until 5 mmol of the substrate and after the completion of the reaction
according to GC monitoring, the organic material was extracted with CHCl; (3x15 mL). The organic layer
was washed with 5% NaHCO; aqueous solution (3%x15 mL) and saturated NaCl solution (3x15 mL), dried
with anhydrous sodium sulfate, filtered and the remaining organic phase after concentration in vacuum was
analyzed using thin-layered chromatography (TLC) and pure products were extracted by plate
chromatography using n-hexane/EtOAc as an eluent (n-Hexane, EtOAc 5:1). Assignments of the products
were done by 'H NMR and '*C NMR spectroscopy.

5. General procedure for one-pot synthesis of amides from nitro compounds

Ti0,-P25 (10 mg), triethanolamine (6 mmol), H,O (3 ml) and t-BuOH (0.3 ml) was transferred into a round-
bottom Pyrex flask (5 mL) then nitro compounds (I mmol) and triethyl orthoformate (1.2 mmol) for

formylation or anhydride (acetic anhydride or benzoic anhydride) (1.2 mmol) were added to this solution and
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was sonicated for 15 min. The flask was irradiated under stirring by a violet LED (50 w) according to the data
in Table 5. After the completion of the reaction according to GC monitoring, the organic material was
extracted with CHCl; (3%15 mL). The organic layer was washed with 5% NaHCO; aqueous solution (3x15
mL) and saturated NaCl solution (3x15 mL), dried with anhydrous sodium sulfate, filtered and the remaining
organic phase after concentration in vacuom was analyzed using thin-layered chromatography (TLC) and pure
products were extracted by plate chromatography using n-hexane/EtOAc as an eluent (n-Hexane, EtOAc 4:1).

Assignments of the products were done by '"H NMR and *C NMR spectroscopy

6. Testing with iodine solution

Iodine solution was used as an indicator to identify H, to check for the possibility of H, release during the
reaction (if H, is present in the solution, HI is produced, which changes the colour of the iodine solution). The
contents of the reaction flask were transferred to a round-bottomed Pyrex flask, which was then connected to
a balloon containing iodine solution in ethanol (at a concentration of 5%) with a tube tied to a needle at the
other end. No colour change was observed at the start of the reaction and at the time of LED irradiation, but it
was observed that 10 minutes after the start of the reaction, the iodine solution flowed out of the tube into the
reaction balloon (Fig. S6). This observation indicated that in the presence of triethanolamine during the
reaction, oxygen is absorbed by the solution, causing the iodine solution to rise towards the reaction vessel.
The results of this experiment which are proof of the consumption of dissolved oxygen by the triethanolamine
were completely consistent with the previous results obtained in this research as well as other recent research.
I Also, according to the lack of colour change of the iodine solution and the absence of bubbles during the

reaction, it can be concluded that H;, is not produced during the process.
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7. Optimization of TiO,-P25 and TEOA amounts

Table S1: The optimization of TiO,-P25 and TEOA amounts in water solvent and violet LED irradiation ?

Entry reductant (mmol)  TiO,-P25 (mg) Time (h) Yield ® (%)

1 TEOA 7 1.5 100
2 TEOA 10 0.75 100
3 TEOA 15 1 98
4 TEOA 20 35 98
5 TEOA 30 3 95
6 TEOA 40 1 90
7 TEOA 10 3 100 ©
8 TEOA 10 8 100 ¢

aNitrobenzene (1 mmol), TiO,- P25 (10 mg), TEOA (7.5 mmol), H,O (3 ml), #~-BuOH (0.3 ml), Air
atmosphere conditions, LED 50 w (A =400 nm) and room temperature.

b[solated yield.

¢TEOA: 5 mmol

4TEOA: 3 mmol
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8. The photograph of the solutions containing photocatalyst before and after the light

irradiation

Fig S$1 The photograph of the solutions containing photocatalyst before and after the light irradiation: a) A water solution containing
TiO,-P25 and TEOA before light irradiation. b) A water solution containing TiO,-P25 and TEOA after the light irradiation for 0.5 h
with purple LED. Conditions: TiO,-P25 (15 mg), TEOA (7.5 mmol) and H,O (3 ml). A purple LED lamp (50 w) was used as the light
source. As shown in these photographs, the color of the TiO, solution changed from white to blue after the formation of the TiO,-

TEOA (in situ) under light irradiation.
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9. TG/DTG analysis of TiO,-TEOA
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Fig $2. TG/DTG analysis of TiO,-TEOA

10. TG/DTG analysis of recycled TiO,-TEOA
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Fig $3. TG/DTG analysis of recycled TiO,-TEOA obtained from the nitrobenzene reduction in the presence of triethylamine (without
triethanolamine as the reducing agent)
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11. Photographs related to the amount of dispersion of TiO,-P25 and TiO,-TEOA powders

Fig §5. Image of aqueous solutions (after 10 minutes of stillness) (a) TiO,- P25, (b) TiO,-TEOA
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12. The photograph of testing with iodine solution

Fig S6. Testing with iodine solution. a) Before the start of the reaction, b) After 10 minutes from the start of the reaction,

the reaction solution has absorbed oxygen from the air, so that the iodine solution then flows into the reaction vessel.

13. Column specifications
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Test conditions

Parameter

CP-Sil 8 CB (25 m x 0.32 mm x 1.2 um
(Column Flow =2 and Split Ratio = 1/20)
Condition:

Temperature: 180° C

Rate: 10 Hz

Flow: 10 psi

Injector: 1041, T (°C) : 230 °C

Carrier gas: N,

Non-alcoholic column

Rtx-BAC2 (30 m x 0.53 mm X 2 um
Condition:

Temperature: 180° C

Rate: 10 psi

Flow: 10 psi

Injector: 1079, T (°C) : 230 °C
Carrier gas: N,

Alcoholic column

220° C — Flame Ionization detector (FID)

Detector temperature
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14. GC results of a number of products
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15. Photocurrent measurements for TiO,-P25 at different light wavelengths
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Fig S7. Photocurrent measurements for TiO,-P25 under blue LED (460 nm, 40 w), violet LED (400
nm, 20 w) and violet LED (400 nm, 50 w) irradiation
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16. NMR data of the amine and amide products
Aniline 2

NH,

Light yellow liquid, "H NMR (400 MHz, CDCl;) & (ppm) 7.43 (t, J = 7.8 Hz, 2H), 7.04 (t, J = 7.3 Hz, 1H),
6.85 (d, J = 8.4 Hz, 2H), 3.78 (s, br, 2H). '*C NMR (101 MHz, CDCl;) 5 (ppm) 147.02, 129.63, 118.63,
115.43.

4-Bromoaniline 3

NH,

Br
White powder, '"H NMR (400 MHz, DMSO-dg) & (ppm) 7.15 (d, J = 8.4 Hz, 2H), 6.55 (d, J = 8.4 Hz, 2H),
5.27 (s, 2H). 13C NMR (101 MHz, DMSO-d¢) & (ppm) 148.52, 131.82, 116.27, 106.58.

4-Fluoroaniline 4

NH>

F
Light-colored oily liquid, "H NMR (400 MHz, DMSO-ds) & (ppm) 6.85 (t, /= 8.9 Hz, 2H), 6.55 (dd, J = 8.8,
4.7 Hz, 2H), 4.94 (s, 2H). 13C NMR (101 MHz, DMSO-ds) 5 (ppm) 155.81, 153.5, 145.65, 115.66, 115.44,
115.01.
4-Chloroaniline 4

NH,

Cl

Beige crystals, 'H NMR (400 MHz, DMSO-dy) 6 (ppm) 7.02 (d, J= 8.7 Hz, 2H), 6.56 (d, J = 8.7 Hz, 2H),
5.26 (s, br, 2H). 3C NMR (101 MHz, DMSO-ds) 8 (ppm) 148.25, 128.97, 119.20, 115.63.
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4-Aminobenzonitrile 3

NH,

CN

Off-white crystalline powder, 'H NMR (400 MHz, CDCl;) 6 (ppm) 7.36 (d, J= 8.4 Hz, 2H), 6.64 (d, /= 8.6
Hz, 2H), 4.44 (s, 2H). 3C NMR (101 MHz, CDCl;) 8 (ppm) 151.10, 133.76, 120.64, 114.44, 99.15.

p-Toluidine °

NH,

Me
Beige crystals, "H NMR (400 MHz, DMSO-dy) 6 (ppm) 6.83 (d, /= 8.9 Hz, 2H), 6.48 (d, J= 7.9 Hz, 2H),
4.79 (s, br, 2H), 2.13 (s, 3H). 3C NMR (101 MHz, DMSO-dy) 6 (ppm) 146.54, 129.69, 124.35, 114.48, 20.60.
m-Toluidine 7

NH,

Me

Yellow to brown liquid, "H NMR (400 MHz, DMSO-dy) 8 6.94 (t, J = 7.6 Hz, 1H), 6.47 — 6.40 (m, 2H), 6.38
(d,J= 7.4 Hz, 1H), 4.93 (s, 2H), 2.20 (s, 3H).>*C NMR (101 MHz, DMSO-d¢) & (ppm) 148.96, 138.25,
129.19, 117.19, 115.15, 111.75, 21.70.

o-Toluidine ¢

NH,
Me

Yellow liquid, "H NMR (400 MHz, CDCl;) & (ppm) 7.32 — 7.24 (m, 3H), 6.76 (d, J = 8.0 Hz, 1H), 3.64 (s, br,
2H), 2.27 (s, 3H). ). *C NMR (101 MHz, CDCl;) § (ppm) 148.55, 129.24, 126.67, 123.53, 119.13, 114.01,
17.09.
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o-Anisidine 8

NH,

@owm

Yellow liquid, 'H NMR (400 MHz, DMSO-d¢) & (ppm) 6.80 (d, J = 7.9 Hz, 1H), 6.75 — 6.59 (m, 2H), 6.55 (t,
J=7.4Hz, 1H), 4.67 (s, 2H), 3.77 (s, 3H). 3C NMR (101 MHz, DMSO-d¢) & (ppm) 146.84, 138.05, 121.32,
116.67, 114.30, 111.01, 55.64.

p-Anisidine °

NH»

OMe

Gray crystals, '"H NMR (400 MHz, DMSO-d¢) 6 (ppm) 6.66 (d, J= 7.5 Hz, 2H), 6.53 (d, J= 7.6 Hz, 2H), 4.60
(s, br, 2H), 3.64 (s, 3H). 3C NMR (101 MHz, DMSO-dy) 8 (ppm) 151.06, 142.71, 115.42, 114.97, 55.75.

2-Aminophenol °

NH,
OH

White gray powder, 'H NMR (400 MHz, DMSO-d¢) 6 (ppm) 8.98 (s, br, 1H), 6.67 (dd, J=7.7, 1.2 Hz, 1H),
6.62 — 6.54 (m, J=8.9,7.7, 1.5 Hz, 2H), 6.42 (td, J=7.5, 1.8 Hz, 1H), 4.49 (s, br, 2H). 3C NMR (101 MHz,
DMSO-dg) & (ppm) 144.46, 136.99, 120.00, 116.93, 114.92, 114.84.

3-Aminophenol

NH»

OH

White powder, 'H NMR (400 MHz, DMSO-d¢) & (ppm) 8.89 (s, 1H), 6.81 (t, J= 7.8 Hz, 1H), 6.20 — 5.86 (m,
3H), 4.90 (s, 2H). *C NMR (101 MHz, DMSO-ds) & (ppm) 158.53, 150.27, 129.98, 105.95, 103.84, 101.45.
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4-Aminophenol *

NH,

OH

Light brown powder, 'H NMR (400 MHz, DMSO-d¢) 6 (ppm) 8.36 (s, 1H), 6.41-6.49 (m, J=25.1, 8.5 Hz,
4H), 4.39 (s, 2H). *C NMR (101 MHz, DMSO-dg) 8 (ppm) 148.66, 141.15, 115.99, 115.68.

2-Aminobenzyl alcohol *

NH»

@AOH

White powder, 'H NMR (400 MHz, DMSO-dy) § (ppm) 7.07 (d, J = 7.3 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H),
6.64 (d, J=17.9 Hz, 1H), 6.54 (t, J= 7.3 Hz, 1H), 5.00 (t, J= 5.4 Hz, 1H), 4.91 (s, 2H), 4.40 (d, J= 5.3 Hz,
2H). 3C NMR (101 MHz, DMSO-dg) & (ppm) 146.82, 128.17, 128.11, 125.83, 116.27, 115.01, 61.65.

3-Aminobenzyl alcohol 1°

NH,

Lon

White powder, '"H NMR (400 MHz, DMSO-dg) 8 (ppm) 6.96 (t, J= 7.6 Hz, 1H), 6.56 (s, 1H), 6.52 — 6.38 (m,
2H), 5.06 —4.91 (m, 3H), 4.36 (d, J= 5.1 Hz, 2H). 3C NMR (101 MHz, DMSO-d¢) 4 (ppm) 148.91, 143.60,
128.94,114.49, 112.81, 112.57, 63.70.

4-Aminobenzyl alcohol °

NH,

OH
Light yellow crystal, "H NMR (400 MHz, DMSO-dy) 6 (ppm) 7.01 (d, /= 8.2 Hz, 2H), 6.56 (d, J= 8.3 Hz,
2H), 4.94 (s, br, 3H), 4.33 (s, 2H). *C NMR (101 MHz, DMSO-d¢) 6 (ppm) 147.89, 130.12, 128.47, 114.13,
63.65.
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1-Amino-naphthalene °

NH>

Light purple solid, "H NMR (400 MHz, DMSO-dy) 5 (ppm) 8.08 (d, J = 8.2 Hz, 1H), 7.74 (m, 1H), 7.44 —
7.34 (m, 2H), 7.22 (t, J = 7.8 Hz, 1H), 7.09 (d, J = 8.1 Hz, 1H), 6.70 (dd, J = 7.4, 0.7 Hz, 1H), 5.73 (s, 2H).
13C NMR (101 MHz, DMSO-ds) § (ppm) 145.19, 134.67, 128.29, 127.22, 125.96, 124.09, 123.16, 122.82,
115.82, 107.88.

4-Nitroaniline ¢

NH,

NO,

Yellow solid, 'H NMR (400 MHz, DMSO-dg) & (ppm) 7.96 (d, J = 9.2 Hz, 2H), 6.75 (s, 2H), 6.62 (d, J=9.2
Hz, 2H). *C NMR (101 MHz, DMSO-ds) & (ppm) 156.18, 136.09, 126.88, 112.84.

3-Aminoacetophenone !

NH,

@)

Yellow to light brown crystalline, 'H NMR (400 MHz, DMSO-d¢) 8 (ppm) 7.20 — 7.10 (m, 3H), 6.82 (d, J=
7.3 Hz, 1H), 5.35 (s, 2H), 2.50 (s, 3H). *C NMR (101 MHz, DMSO-dg) 6 (ppm) 198.71, 149.47, 138.13,
129.52,118.95, 116.41, 113.18, 27.16.

4-Aminoacetophenone ’

NH,
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Light yellow to brown powder, '"H NMR (400 MHz, DMSO-ds) 8 (ppm) 7.69 (d, J = 8.4 Hz, 2H), 6.59 (d, /=
8.5 Hz, 2H), 6.06 (s, 2H), 2.40 (s, 3H). 3*C NMR (101 MHz, DMSO-d¢) 6 (ppm) 195.44, 154.10, 131.06,
125.33, 112.95, 26.32.

3-Aminobenzaldehyde 2

NH,
H
0
Pale yellow solid, "H NMR (400 MHz, DMSO-ds) & (ppm) 9.29 (s, 1H), 7.21 (t, J= 7.8 Hz, 1H), 6.44 (d, J =

7.0 Hz, 2H), 6.38 (dd, J= 7.1, 1.4 Hz, 1H), 5.30 (s, 2H). °C NMR (101 MHz, DMSO-ds) & (ppm) 196.65,
149.64, 132.13, 129.69, 118.79, 117.45, 115.24.

4-amino-N, N-diethylbenzamide 3

NH,
O N

Colorless solid, 'H NMR (400 MHz, DMSO-d¢) 6 (ppm) 7.07 (d, J = 8.4 Hz, 2H), 6.55 (d, J = 8.5 Hz, 2H),
5.43 (s, 2H), 3.32 (t,J = 14.3, 7.3 Hz, 4H), 1.10 (t, ] = 7.0 Hz, 6H). *C NMR (101 MHz, DMSO-d¢) & (ppm)
171.16, 150.33, 128.54, 124.17, 113.24, 13.95.

N-phenylacetamide !4

A

>

White crystal, 'H NMR (400 MHz, CDCl3) § (ppm) 8.83 (s, br, 1H), 7.57 (dd, J = 8.5, 0.9 Hz, 2H), 7.34 —
7.26 (m, 2H), 7.15 — 7.08 (m, 1H), 2.16 (s, 3H). 3C NMR (101 MHz, CDCl;) § (ppm) 169.80, 138.15,
128.89, 124.40, 120.50, 24.22.

N-(p-tolyl) acetamide '*
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AN

White crystal, '"H NMR (400 MHz, CDCL;) & (ppm) 8.33 (s, br, 1H), 7.40 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.2
Hz, 2H), 2.32 (s, 3H), 2.14 (s, 3H). 3C NMR (101 MHz, CDCl;) § (ppm) 169.36, 135.46, 133.96, 129.38,
120.43, 24.18, 20.87.

N-(p-tolyl) formamide !5

@)

P

H™  NH

White crystal, 'H NMR (400 MHz, CDCl3) § (ppm) 8.66 (d, J= 11.2 Hz, 0.5H), 8.39 (s, 0.5H), 7.90 (s, br,
0.5H), 7.46 (d, J = 7.6 Hz, 1H), 7.29 (s, 0.5H), 7.18 (t, J = 8.3 Hz, 2H), 7.02 (d, J= 7.4 Hz, 1H), 2.36 (d, J =
6.2 Hz, 3H). *C NMR (101 MHz, CDCly) & (ppm) 163.41, 159.21, 136.33, 135.82, 135.62, 135.02, 127.34,
127.15, 122.16, 119.79, 14.68, 14.62.

N-(4-methoxyphenyl) formamide ¢

@)

L

H™ NH
OMe

White crystal, "H NMR (400 MHz, CDCLy) & (ppm) 8.67 (s, 1H), 8.54 (d, J = 11.2 Hz, 1H), 8.30 (s, 1H), 8.17
(d, J=34.1 Hz, 1H), 7.47 (d, J = 8.3 Hz, 2H), 7.06 (d, J = 8.8 Hz, 2H), 6.90-6.84 (dd, J = 16.9, 8.5 Hz, 4H),
3.80 (d, J = 8.9 Hz, 6H). 3C NMR (101 MHz, CDCLy) & (ppm) 163.39, 159.34, 157.56, 156.63, 130.18,
129.73, 121.88, 121.51, 114.88, 114.18, 55.56, 55.48.

N-(3-methoxyphenyl) formamide 17
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H™ >NH

OMe

Brown oil, "H NMR (400 MHz, CDCl;) § (ppm) 8.92 (s, 1H), 8.72 (d, /= 11.3 Hz, 1H), 8.36 (d, J= 1.7 Hz,
1H), 8.19 (s, 1H), 7.38 — 7.17 (m, 3H), 7.12 — 7.01 (d, 1H), 6.82 — 6.59 (m, 4H), 3.81 (d, J = 9.6 Hz, 6H). °C
NMR (101 MHz, CDCLy) & (ppm) 163.01, 160.67, 160.11, 159.60, 138.26, 138.09, 130.60, 129.80, 112.25,
110.89, 110.45, 106.02, 104.88, 55.40, 55.32.

N-(3-chlorophenyl) acetamide '8

White crystal, 'H NMR (400 MHz, CDCl;) & (ppm) 9.25 (s, 1H), 7.71 (t, J= 2.0 Hz, 1H), 7.36 (d, J= 8.2, 1.0
Hz, 1H), 7.18 (t,J = 8.1 Hz, 1H), 7.10 — 7.02 (d, 1H), 2.19 (s, 3H). *C NMR (101 MHz, CDCls) & (ppm)
170.32, 139.30, 134.34, 129.92, 124.38, 120.54, 118.47, 24.17.

N-(3-chloro-4-fluorophenyl) formamide !¢

o)

L

H™ “NH

Cl
F

White crystal, 'H NMR (400 MHz, CDCl3) § (ppm) 8.63 (d, J= 11.2 Hz, 1H), 8.52 (s, 0.6H), 8.39 (s, 1.4H),
7.76 (dd, J= 6.5, 2.6 Hz, 1H), 7.64 (s, 1H), 7.39 (ddd, J= 8.8, 3.9, 2.7 Hz, 1.4H), 7.26 — 7.07 (m, 3H), 7.02
(ddd, J= 8.8, 3.8, 2.8 Hz, 0.6H). 3C NMR (101 MHz, CDCls) § (ppm) 162.61 (s), 159.05 (s), 157.14 (s),
156.31 (s), 154.68 (s), 153.85 (s), 133.40 (d, J= 3.1 Hz), 122.31 (s), 121.46 (d, J= 8.8 Hz), 121.23 (s),
119.67 (d, J= 7.1 Hz), 118.99 (d, J = 6.8 Hz), 117.60 (d, J = 22.7 Hz), 116.80 (d, J = 22.0 Hz).

N-(3-chloro-2-methylphenyl) formamide !°
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H

.
0]

Cl
Pink crystals, 'H NMR (400 MHz, CDCl;) 6 (ppm) 8.50 (dd, J=21.6, 6.3 Hz, 2H), 8.22 (s, 1H), 7.77
(d,J=17.9 Hz, 1H), 7.35 - 7.23 (m, 3H), 7.18 (td, J = 8.0, 5.4 Hz, 2H), 7.09 (d, /= 7.7 Hz, 1H), 2.38
(d, J=15.0 Hz, 6H). 13C NMR (101 MHz, CDCl3) 5 (ppm) 163.41, 159.21, 136.33, 135.82, 135.62,

135.02, 128.65, 127.80, 127.34, 127.15, 127.10, 126.71, 122.16, 119.79, 14.68, 14.62.
N-(3, 4-dimethylphenyl) acetamide 2°

H
Q”Y
0]

Crystal-Powder, 'H NMR (400 MHz, CDCls) & (ppm) 7.97 (s, 1H), 7.33 — 7.28 (m, 1H), 7.24 (dd, J=8.1, 2.1
Hz, 1H), 7.05 (d, /= 8.1 Hz, 1H), 2.24-2.19 (m, 6H), 2.14 (s, 3H). 3C NMR (101 MHz, CDCls) & (ppm)
168.80, 137.09, 135.78, 132.58, 129.88, 121.56, 117.72, 24.39, 19.90, 19.21.

N-(3-Methylphenyl) acetamide '

N\n/

AR

Light yellow solid, '"H NMR (400 MHz, CDCl;) § (ppm) 8.26 (s, br, 1H), 7.39 (s, 1H), 7.36 — 7.28 (m, 1H),
7.18 (t, J= 7.8 Hz, 1H), 6.92 (d, J= 7.5 Hz, 1H), 2.31 (s, 3H), 2.15 (s, 3H). '3C NMR (101 MHz, CDCly)
(ppm) 169.10, 138.77, 138.06, 128.72, 125.07, 120.83, 117.26, 24.42, 21.48.

N-(3-acetylphenyl) acetamide 2!

YO o

HNOA

White solid, 'H NMR (400 MHz, DMSO-d) § (ppm) 10.21 (s, 1H), 8.17 (s, 1H), 7.86 (d, J = 8.0 Hz, 1H),
7.66 (d,J = 7.7 Hz, 1H), 7.46 (t, J = 7.9 Hz, 1H), 2.57 (s, 3H), 2.08 (s, 3H). 13C NMR (101 MHz, DMSO-d;)
O (ppm) 198.18, 169.13, 140.15, 137.73, 129.60, 123.94, 123.58, 118.57, 27.21, 24.48.

N-(3, 4-dimethylphenyl) benzamide 2
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O

White solid, 'H NMR (300 MHz, CDCL) & (ppm) 10.07 (s, 1H), 7.96 — 7.89 (m, 2H), 7.61 — 7.63-7.41 (m,
SH), 7.08 (d, J= 8.1 Hz, 1H), 2.21 (s, 3H), 2.18 (s, 3H). 3C NMR (75 MHz, CDCl;) § (ppm) 165.25, 136.89,
136.06, 135.19, 131.37, 131.31, 129.43, 128.29, 127.54, 121.80, 118.09, 19.53, 18.72.

N-(4-hydroxyphenyl) acetamide 23

y
N
AT E

White crystalline powder, 'TH NMR (400 MHz, DMSO-d¢) 6 (ppm) 9.66 (s, 1H), 9.15 (s, 1H), 7.36 (d, J=17.5
Hz, 2H), 6.70 (d, /= 7.5 Hz, 2H), 2.00 (s, 3H). *C NMR (ppm) (101 MHz, DMSO-dy) & (ppm) 167.99,
153.60, 131.50, 121.30, 115.47, 24.20.

17. References

[1] A. Aguirre-Soto, K. Kaastrup, S. Kim, K. Ugo-Beke, H. D. Sikes, ACS Catal., 2018, 8, 6394-6400.

[2] X.-J. Yang, B. Chen, L.-Q. Zheng, L.-Z. Wu, C.-H. Tung, Green Chem.,2014, 16, 1082-1086.

[3] S. Krishnan, P. N. Patel, K. K. Balasubramanian, A. Chadha, New J. Chem., 2021, 45, 1915-1923.

(4] K. J. Prathap, Q. Wu, R. T. Olsson, P. Dinér, Org. Lett., 2017, 19, 4746-4749.

[5] D. Zhang, H. Sun, L. Zhang, Y. Zhou, C. Li, H. Jiang, K. Chen, H. Liu, Chem. Commun., 2012, 48, 2909-
2911.

[6] D. Wang, Q. Cai, K. Ding, Adv. Synth. Catal., 2009, 351, 1722-1726.

[7] G.-B. Wang, K.-H. Xie, J.-L. Kan, H.-P. Xu, F. Zhao, Y.-J. Wang, Y. Geng, Y.-B. Dong, Chem. Commun.,

2023, 59, 1493-1496.

[8] M. Fujita, M. Nagai, T. INOUE, Chem. Pharm. Bull., 1982, 30, 1151-1156.

[9] S. Fujita, S. Yamaguchi, J. Yamasaki, K. Nakajima, S. Yamazoe, T. Mizugaki, T. Mitsudome, Chem. Eur.
J., 2021, 27, 4439-4446.

[10] R. R. Anugu, S. Munnuri, J. R. Falck, J. Am. Chem. Soc., 2020, 142, 5266-5271.

[11] T. Portada, D. Margeti¢, V. Strukil, Molecules., 2018, 23, 3163.

[12] V. Kandathil, T. S. Koley, K. Manjunatha, R. B. Dateer, R. S. Keri, B. S. Sasidhar, S. A. Patil, S. A. Patil,
Inorganica Chim. Acta, 2018, 478, 195-210.

[13] M. Gholinejad, N. Dasvarz, M. Shojafar, J. M. Sansano, Inorganica Chim. Acta, 2019, 495, 118965.

[14] C.Qin, P. Feng, Y. Ou, T. Shen, T. Wang, N. Jiao, Angew. Chem., Int. Ed., 2013, 52, 7850-7854.

[15] N. Shen, S.-J. Zhai, C. W. Cheung, J.-A. Ma, Chem. Commun., 2020, 56, 9620-9623.

[16] V. Kumar, S. Dhawan, R. Bala, S. B. Mohite, P. Singh, R. Karpoormath, Org. Biomol. Chem., 2022, 20,
6931-6940.

[17] S. Wang, J. Yang, D. Li, J. Yang, Eur. J. Org. Chem., 2021, 2021, 6768-6772.

[18] Q. Nie, F.Yi, B. Huang, M. Cai, Adv. Synth. Catal., 2017, 359, 3968-3976.

S28


https://doi.org/10.1039/1364-548X/1996

[19] R. B. Sonawane, N. K. Rasal, S. V. Jagtap, Org. Lett., 2017, 19, 2078-2081.

[20] S. K. Xiang, D. X. Zhang, H. Hu, J. L. Shi, L. G. Liao, C. Feng, B. Q. Wang, K. Q. Zhao, P. Hu, H. Yang, W.
H. Yu, Adv. Synth. Catal., 2013, 355, 1495-1499.

[21] L. Zhao, D. Cao, T. Chen, Y. Wang, Z. Miao, Y. Xu, W. Chen, X. Wang, Y. Li, Z. Du, J. Med. Chem., 2013,
56, 3833-3851.

[22] S. K. Xiang, J. M. Li, H. Huang, C. Feng, H. L. Ni, X. Z. Chen, B. Q. Wang, K. Q. Zhao, P. Hu, C. Redshaw,
Adv. Synth. Catal., 2015, 357, 3435-3440.

[23] Y. Gao, J. Liu, Z. Li, T. Guo, S. Xu, H. Zhu, F. Wei, S. Chen, H. Gebru, K. Guo, J. Org. Chem., 2018, 83,

2040-2049.

18. Copy of Original ! H NMR and 3 C NMR spectra

445
426
406
060
041
023

6,862
Ls.341
—3.782

T T T ¥ T
7.5 7.0 6.5
|
_,J—ﬁ ,HTQTL
oo M w
000 o
T ¥ T ¥ T ¥ T v T ¥ T ¥ T N = N T T T N T T T
15 14 13 12 11 10 9 8 7 o 5 4 3 2 1
f1 (ppm)
I'H NMR of Aniline

S29



[+3} =] —
— ~ M o
o 0 O
r~ a @
* ™~ — —
— — —
NH, | | \ o/
|
|
J ) 1
N T T T T T T T T T T T T T r T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

13 C NMR of Aniline

S30



o 0o Q
9 Bk o
P P~ W0 W0 L
NN |

NH,
Br
JuN Jt
T i T
Q Q Q
© 0o =
(ol [ (]
v T T T T T T T T T J T v T T T T T T T T T J T v T T T T T T T T o T
13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0
f1 (ppm)

I'H NMR of 4-Bromoaniline

S31



—148.518
—131.815
—116.274

106.585

Br :

A

Y T ¥ T J T T T ¥ T T T T T T v T T T T T J T T T T v T T T T T v T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

13 C NMR of 4-Bromoaniline

S32



LPEToREE Y

Ce0e8Cese
ELPTOPPS9
S££06k55'9
85249959
oL 1EC89
C8EPPSPFE9
£9£69/98'9

|
%

NH,

_l..l

il

69 68 6.7 66 65 064

7.0

=00'¢

4.0

—00'c

00|

0.0

1.0

2.0

3.0

11.0 10.0 9.0 8.0 7.0 5.0
f1 (ppm)

12.0

I'H NMR of 4-Fluoroaniline

S33



—~155.815
~153.528

—145.647

115,661
115.443
115.011

f1 (ppm)

13 C NMR of 4-Fluoroaniline

S34

-
F
i
Ll e " Al —— " r -JJ..
T T 1 — T T T U S R B | T T 1 T T 1 T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



/7,036
{7,014
6.575
6.553
5,257

-

T

.00
b.0o-
£.00 {

e
13.0

e
12.0

R
11.0

T T T T T T T T T T T T T T T T T r T T T T T T T T T T T r T T T
10.0 9.0 8.0 7

.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

I'H NMR of 4-Chloroaniline

S35



—148.175
—128.970

—119.135
—115.625

T T T T T T T T T T T T T T T r T T T T T T T T T
230 210

' liﬂ ‘ 90 80 70 60 50 40 30 20 ‘
f1 (ppm)
13 C NMR of 4-Chloroaniline

1 L N — T
190 170 150 130

S36



M= 0 w o oo

BE Do <

M M 0w T

Y |

CN

I

I~ o =~

[+)] [=] [+)]

- ol -
rr— 17 -7 T &7 77T r 1T T T 1T T T T T T
13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

f1 (ppm)

I'H NMR of 4-Aminobenzonitrile

S37



f1 (ppm)

13C NMR of 4-Aminobenzonitrile

S38

= 8 BB =
w [a] w (o]
o ™ o ™m [y
N n il o4 oy
NH, | | I |
CN
| | 1
¥ T T T T T T T T ¥ T ¥ T ¥ T ¥ T T T ¥ T ¥ T ¥ T T T ¥ T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



ETE—

L9,
659"
199~
pgo/

NH-

-10'g|

96'T [

%oo.m,
00z

4.0 3.0 2,0 1.0 0.0

5.0

f1 (ppm)

10.0 9.0 8.0 7.0 6.0

11.0

"H NMR of p-Toluidine

S39



—146.54
—12969
—124.35
—114.48
20.60

T T T T T T T N T T T T T T T r T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

13C NMR of p-Toluidine

S40



%61'z— —_

CEe'P— —_—
5929
58E'9
LIPS

(vl ds!

b9

Sib'9 h
PP

Eb'Q

126'9

Or6'9

6569

NH-

=00'E

F96'T

66'0

10'g
=00'T1

15 14 13 12 11 10 9 8 7
f1 (ppm)

16

I'H NMR of m-Toluidine

S41



—148.964

—138.250
—129.192

~117.188
~115,151
~111.755

B R e A e e R b el

—21698

T T T T T T T N T T T
200 190 180 170 160 150 140 130 120

13C NMR of m-Toluidine

T T T
110 100

f1 (ppm)

S42

90

T

80

70

T

60

T

50

40

T

30



LE—

FoE—

S£9
£4'9
om_mu‘_r
LZL
8L
[STara
Q'L
Q'L

6.6

6.8

7.4

7.0

7.2

=00'C|

—90'El

=00'T|

Fee'ct

1.0 0.0

2.0

3.0

4.0

5.0

6.0

f1 (ppm)

I'H NMR of o-Toluidine

12.0 11.0 10.0 9.0 8.0 7.0

13.0

S43



NH-

—148.551
—129.244
126,675
123,532

119,139
—114,018

—17.095

T T T T T L T
200 190 180 170 160 150 140 130

T T T T T T
120 ll[fl 100 90 80

1 (ppm)

13C NMR of o-Toluidine

S44

70

60

50

40

30



L9L°E—

1497 —

£E5'9
oSS
P9
899
9999
899
9699
S1L9
L8L°9
£03'9

NH,

OMe

6.6 6.5 6.4

6.7

6.8

6.9

=po'g
~00'2
00'1]

+00'd
“o0'T.

8.0

6.0 5.0 4.0 3.0 2.0 1.0 0.0

f1 (ppm)

7.0

12.0 11.0 10.0 9.0

13.0

I'H NMR of o-Anisidine

S45



OMe

—146.837

—138.046

—~121.324

116,674
— 114,302
~111,013

—55.644

T
200

190

T

180

T

170

160

T

150

T

140

130

T T T T T T T T T
120 110 100 90 80
f1 (ppm)

13C NMR of 0-Anisidine

S46

70

60

50

40

T

30

20

10



LE9°E—

865

££5'9
rs'9
£59'9
T£9'9

OMe

=00'g

F00'g

»00'C-
*00'c

4.0

1.0 0.0

2,0

3.0

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0
f1 (ppm)

13.0

"H NMR of p-Anisidine

S47



ONMNle

—151.065

—142.712

115629
115032

—55875

oo
230

T

oy
210

e
190

T

e
170

o
150

T T T T

: : e :
130 110 90

f1 (ppm)

13C NMR of p-Anisidine

S48

80

70

60

50

40

30

20

10



§PpET
va_L
L£5'97
Tbb'oT
£95'91
99591
18591
YRSt
00994
#09'9
619'9"
p9'o
659'91
799'94
899/
1890/

LL6'8—

OH

6.7 6.6 6.5 6.4 6.3

6.8

‘VOO.N

00T

=00'Z

00’1}

00’1

4.0

8.0

2.0 1.0 0.0

3.0

5.0

6.0

7.0

12.0 11.0 10.0 9.0

13.0

f1 (ppm)

I'H NMR of 2-Aminophenol

S49



OH

—144.458

—136.985

119.995
116932
114,923
114.835

/
7
1

200

190

180

T

170

160

150

T

140

130

T T r T T T T T T T
120 110 100 90 80 70
f1 (ppm)

13C NMR of 2-Aminophenol

S50

T

60

T

50

40

T

30

T

20

10



d68&,

$€0°'9
€509

¢mn.o
¢.ﬁm.ow
€€89

968'8—

NH,

OH

Foo'z

Foo'g

=00'T

=00'T

15 14 13 12 11 10 8 7
f1 (ppm)

16

I'H NMR of 3-Aminophenol

S51



n oM =] O .
[49) [en] (] W o
L LN o O OO
— -— — — —
| I | e

OH

o ———— o ———— i ——— W ———

T T T T T u T T T T T ol T u T T T T T ol T u T T T ¥ T T T 4 T T T
130 110 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

L e I A B S A B B S A R R B
250 230 210 190 170 150

13C NMR of 3-Aminophenol

S52



L6415

—8.358
76499
-6.478
16.4%

—4.393

|
—

11.00 <

2.00-

NH,
OH
T T T T T
6.55 6.50 6.45 640 6.35
T | I R | A B |
13.5 12.0 10.5

'H NMR of 4-Aminophenol

S53




OH

115994
1158677

—148.661
—141.146

<

Pomsdpn 4 ot = e

o
210

e
190

R
170

e
150

¥ T Y T J T T T T T v T T T
110 90 80 70 60 50
f1 (ppm)

" T
130

13C NMR of 4-Aminophenol

S54

T

40

30



8Ly
1T
906w
cee't
voo_mw
L1085
59
orS'9
8859
Sach)
oo
€569
869
669
S0V
L0

OH

=00'gd

00'g
mOo.ﬂ.

00'1
00'Tt

00'1

00'Tf

6.0 4.0

f1 (ppm)

8.0

12.0

0.0

1.0

2,0

3.0

5.0

7.0

9.0

10.0

11.0

13.0

'H NMR of 2-Aminobenzyl alcohol

S55



L BEE B3 M
[v9] — — ] O LN
W0 o ool WL 0
= [ I Y S A ] —
— — o = w
| ~ AN |

OH

W., R A A g

¥ T T T T T ¥ T T T T T ¥ T T T T T T J T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

13C NMR of 2-Aminobenzyl alcohol

S56



PSE'Y
m@m_vv.
SRy
mmm__vv
€00

mmvo
mvvow
0Ly'S
19597
ob6'9

mmmow
8/6'9

Ju

OH

6.4

6.9 6.8 6.7

L

6.6 6.5

7.0

=z0'g

Foo'e-

i

4.0

00Tt
=101+

1.0 0.0

2,0

3.0

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0
f1 (ppm)

13.0

'H NMR of 3-Aminobenzyl alcohol

S57



S & h 8K —
v LN [9)] = 0w (o]
g M o el ™~
LA O ZZ=Zo ©
[ | % I
OH
| |
|
]
AL U L B AL R RN BRI B DL RN SR SR R RN R S R R BN L R AN R B L B |
250 230 210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

13C NMR of 3-Aminobenzyl alcohol

S58



PEEF—

LEEP—

055'9,
14597
BE'I,
L0t

NH,

<.

Jit

M

L

=00'C

Foog

=00'C
=00'g

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

13.0

'"H NMR of 4-Aminobenzyl alcohol

S59



OH

—147.891
~130.116
~128.472
—114.131
—53645

L L
200 190 180

T v T ¥ T M T Y T v T J T T T T T ¥ T T T
170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

13C NMR of 4-Aminobenzyl alcohol

S60

T

60

50

40

T

30

20

10



ELS—

689
£9'9
0L'9
TL9

80¢
or
oz
zzed
beL
gE A
S
L€
LE'L]
67
65
6L
o'z

T —

zbt ]
e
oL
21
it
cs 1
L0sl
608!

I\

} 001

2001
=||lmmwmmqﬂ.

||wymmd

6.8

7.2

7.6

8.0

\ 00T

%NO.N

=001 |

f1 (ppm)

14 13 12 11 10

15

'H NMR of Naphthalen-1-amine

S61



2 SANRETES
L FHRATOANDS
— — o
I NS

— T T+ T " T ‘"~ T
200 190 180 170 160

T T T J T T T T T v T T T T T v T
150 140 130 120 110 100 90 80 70
f1 (ppm)

13C NMR of Naphthalen-1-amine

S62

T

60

T

50

40

T

30

T

20

10



—
7, = (o3
sozo’ ) 6
€56/~ .
s —/ +00'Z

6.8

1.2

NH,
N: 0,
7I6 I

T

7
S63

f1 (ppm)
I'H NMR of 4-Nitroaniline

T
13 12 11 10 9 8

14

15



13C NMR of 4-Nitroaniline

S64

(] 8; — [Ty
Lvs] oo =
— Q @ @
[e] W (o] (]
\ =H il R =
VH, | I I |
NO,
|
|
- w 2 PR EESEESS e E e - l " -
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 11I]f (ll]l]) 90 80 70 60 50 40 30 20 10
1 (ppm



g c—

55—
]8==]
6289
cITe
STTL
LTL
TETL
PETL
24
L9TL
98T

NH,

6.8

7.4

—00'er

=66'T,

=£0'T
=p0'g

7

1 (ppm)
'H NMR of 3-Aminoacetophenone

8

14 13 12 11 10

15

S65



13C NMR of 3-Aminoacetophenone

S66

s P KRBH L8R @
Iyt ~ — Y 0N
[s] [9)] ooy COWwWwM —
g Y O0d Doz PN
| | VN |
0]
|
]
|
I
|
L L B [ e e e B s e e e e L AL S B B LA LA B T
280 260 240 220 200 180 160 140 120 100 80 60 40 20
f1 (ppm)



PP Z—

£80'9—
6859
ﬁoo_oun

1892
No.m_mv.

NH;

7.4

6.6

6.8

7.0

7.2

7.6

7.8

=Fo0's

= +66'T|

— 1t 00g

T
7

T
8

9

f1 (ppm)
"H NMR of 4-Aminoacetophenone

S67



T o D th 2 o

T — [ ] [8)] (5]

i < = o 4]

an [Ty ] ol — [ts)

— — — — -— [}

| | [ | |

NH,
O
|
I
1
|
|
B o e e
r T T ¥ T T T J T T T T T v T T T T T v T M T T T v T T ¥ T T T o T v T T T J T T T T T v T M T T T v T
250 230 210 190 170 150 130 110 90 80 70 60 D50 40 30 20 10 O
f1 (ppm)

13C NMR of 3-Aminoacetophenone

S68



BE9,
€591
S5'9
6TL

L
e

66—

NH-

00"

=-00'C
B U.éod
- - Z0'T

—-£0'T|

8
f1 (ppm)

16 15 14 13 12 11 10 9

17

'H NMR of 3-Aminobenzaldehyde

S69



13C NMR of 3-Aminobenzaldehyde

S70



Nwo_ﬂ
m.m_o_ﬂw
L1117

96C'E
Em_mW
1E€E
0se'e

EEP'G—

LESS
€559
6504
0874

NH-A

| .

—00'9

=00

=00'c

=£0'T

—po'g ™

T T
15 14 13 12 11 10 9 8
f1 (ppm)

16

'H NMR of 4-Amino-N, N-diethylbenzamide

S71



171.165

—150.328
—128536
—124.171

- ™

ity

—113.240

AR S e s

—13850

L B e L R A B
230 210 190

oo
170

T T T

——t
130
f1 (ppm)

e
150

e
110

T T T

L B B
90 80 70 o0

13C NMR of 4-Amino-N, N-diethylbenzamide

S72

T T T

30 4

T

30

o
20



=

SaTe

00T 27
zor'sy
61171
SET'L 1
LET'L
ObT 1
£82'L 7
LA
POE LA
81
gze
PSS
55G¢
bS]
LISt
zeg8—

L E

HD

1.2

7.4

1.6

=00'g

=00'T

*00'g
=00'g

Foo't]

4.0

6.0

7.0

8.0

1.0 0.0

2.0

3.0

3.0

f1 (ppm)

12.0 11.0 10.0 9.0

13.0

"H NMR of N-phenylacetamide

S73



13C NMR of N-phenylacetamide

f1 (ppm)

S74

R A BHE b
P~ — o0 0 —
o} [vs] T O ™
@ f 848 T,
| AR |
O ]
1
HN )J\
1
|
] |
Y T T T T T T T T T T T T T T T T ¥ T T T ¥ T ¥ T T T T
200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10



™~ — O O o
HoFES8 0
(8] P P P~ P~ [ |

N \

e}
1|:~.)J\
|
A
T T T T T T T T T T T
7.40 71.25 7.10
|
|
A | 1] M,
s T T yon
[=] [o N =] [aN=]
<) S 9o X!
o [ M M
rr—rr T T T T T T T T 1 — T T T T T T T
13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

'H NMR of N-(p-tolyl) acetamide

S75



i BEHB & 52
@ i o9 g o — @
e} LRGE &=l + 6
— — — [ A
| AN | i

O

>

T T T ¥ T T T T T ¥ T T T T T ¥ T T T T T T J T T T T T T T v T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

13C NMR of N-(p-tolyl) acetamide

S76

e 0 SR e S )



§58°¢
Hmm_mv.

004
mmo_m_/
PaT'L
meNV

[

S0z ¢
b6 L
WL
Sop'L \

%8¢
mmm_m\
Pbo8
zt9s!

O
HN /lkH

I N

7.0

7.5

8.0

8.5

=66'S|

- 00'C

=66'C
10T

00'Z
hoo't

Foo1
FZ0'T

0.0

3.0 2,0 1.0

4.0

5.0

6.0
(ppm)

7.0

8.0

10.5 9.0

12.0

"H NMR of N-(p-tolyl) formamide

S77



S19%1
mmm_vﬁv

YEL'BTT
9812214
4 AR\
EvELTT
LT0SET

@Hmmmﬁw
Sz8SET)
zeeoe
Z1Z651~
T1THEST—

j.j\
HN H

60

90

210

250

290

30

130

170

f1 (ppm)

13C NMR of N-(p-tolyl) formamide

S78



6LE
mﬁw_mv

OMe

85 8.0 7.5 7.0 6.5

9.0

=009

5.0 4.0 3.0 2.0 1.0 0.0

6.0
(ppm)

11.0 10.0

12.0

'H NMR of N-(4-methoxyphenyl) formamide

S79



[STA-g=1S
oom,mmv.

08T'bTT
zempT1
£05'121
581217
SeL 6Tt
18T'0ET

1£9'957
cosraT
@mm_mm@
16€'€97

19C°54T—

o=

OMe

0

190 170 150 130 110 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

230

13C NMR of N-(4-methoxyphenyl) formamide

S80



0148~
mm_n_m\
a16'8

(.

OMe
8.5 8.0 1.5 7.0

9.0

=00y

4.0

6.0

1 (ppm)

o
160
Foo'g

8.0

Wﬂm.o,
£6'0
fportl

wmm.o

12.0

0.0

1.0

5.0 3.0 2.0

S81

9.0
'H NMR of N-(3-methoxyphenyl) formamide

10.0

11.0

13.0



mﬂm_mm
mm_m_mmv.

Z83'v0T
ms_oo;
65 01Ty
%5k 071}
£68011
bzZ1T

€08'6Z T~
S09'0ET+"
88087

mom_meV

109657
07097\
1290917
800 €91

o={

OMe

180

200

160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10
f1 (ppm)

170

190

13C NMR of N-(3-methoxyphenyl) formamide

S82



e8r'c—

FAZOFA
0L
A=l
81
s

69E'L
02t
N:_T\
L1t

PaC'6—

NH

Cl

7.3 1.2 71 7.0

7.4

=00'¢g

00 TH

—00'1

oot

00T

=60

f1 (ppm)

8

14 13 12 11 10

15

"'H NMR of N-(3-chlorophenyl) acetamide

S83



Cl

—170.321

SN
AHhamnhT &
VT gV O W -
L I L I Y I B | =T
— o o (]
P TR T |

T

200

190

180

170

T T T T T v T T T T T v T T T T T v T T T T T v T ¥ T T v T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

13C NMR of N-(3-chlorophenyl) acetamide

S84



o021
800+
T
arn s
£an
nen |
60/
b0 2]
90141
8z1' ]
051
65141
e
£07 11
07 £
[A Tara

0z o]
£22 (1
568
(42
586/
768 11
£BE I

Oy ] rcl'0l

.m.”mmm_. . too'g
o : T
mmEW_rr - =00'T

oy 90T
88E' 8 "
ﬁm.m# ov't

.| |Iﬂlunmm.o
sevo/ Yoot

6.5

7.0

8.0

1
F

9.0

14 13 12 11 10 1 opm)
ppm
'H NMR of N-(3-chloro-4-fluorophenyl) formamide
S85

15




£89°91T,
06911
68v£TTH
STLLTT
006'81 T
8206111
859611
80611
0EZ'TTTH|
8Tb 12T
905721
11e°zeT

£8E°EET

8Ib'eet

LB L

1S8'€ST
T89'ST
S0E 951
ObT'£ST
pOEsTf
s19zor/

40

Cl

20 10

50 30

60

190 170 150 130 110 90 80 70
f1 (ppm)

210

230

13C NMR of N-(3-chloro-4-fluorophenyl) formamide

S86



85£'2~,
seec”

2804
1012
15T

C1

7.2

7.6

8.0

8.4

and

=96’

4.0

0.0

1.0

2.0

3.0

3.0

6.0
f1 (ppm)

11.0 10.0

12.0

'H NMR of N-(3-chloro-2-methylphenyl) formamide

S87



o19'%1
wmo_vﬁv.

PEL'ETTY

951221
mom_omj\f
SE0LTT
Nmim%
EVELTT

A
559821

LTOSET

919'SET
SC8'SET ]
CEE9ETH

18T —
TTPesT—

<

1

T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

T
200

13C NMR of N-(3-chloro-2-methylphenyl) formamide

S88



R EBAHONANES o
P P P P P P P P P [ |
H
0]
80 78 76 74 7.2 7.0 6.8
| ..
1
_Jlk L P e A |
¥ Yov a8
a aaa @ O
(=] o000 M
¥ T T T T T T T T T ¥ T T T T T T T T i T T ¥ 1 T T T T ¥ T T T v T T T T T T
13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

'H NMR of N-(3,4-dimethylphenyl) acetamide

S&9



"y = [ N
& BREGHS HR
H 8 HRAANS oo
| - by S

s onerelb s

230 210 190 170 150 1.'-5{] 110 . a0 80 F0 o0 50 40 30 20 10 0
f1 (ppm)

13C NMR of N-(3,4-dimethylphenyl) acetamide

S90



ESTE~
80ET

H

6.9

7.2 71 7.0

74 7.3

7.5

LA

L

=c0'g
=00'g

12.0 11.0 10.0 9.0 8.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

13.0

'H NMR of N-(3-Methylphenyl) acetamide

S91



in —~w oM —m
=] M S oMo 0
= Nd mRowol i
o R R A R = .
o mm AadES + =
— — — [ ]
\‘ 1 /
SN i § Vo

hd

. N | W.ﬂ N 1 " " 1

T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

13C NMR of N-(3-Methylphenyl) acetamide

S92



€80 E—
895 C—

£8rL
1594

oLl
Ss8¢
s8¢

ELT'8

ttL
m@TmW

L02°0T—

7.4

7.6

7.8

8.0

8.2

I L )LA_

=00'E

=00'g

JEO'T

=0'1[

g0t

“oo'T,

=101

17 16 15 14 13 12 11 10 9 8
f1 (ppm)

18

'H NMR of N-(3-acetylphenyl) acetamide

S93



R o GRBESEL

3 = ARG RGN o
o a G gy o3 oo oS
)] o o B S I VI e M~ <
— — o o [t
I | NSNS/ N/

T T T T T T T LU B R B g T T ¥ ¥ T T
140 120 100 80 60 40 20 0
f1 (ppm)

A S B B T T T T T — T
260 240 230 200 180 160

13C NMR of N-(3-acetylphenyl) acetamide

S94



L0°0T—

{H

7.4

8.0

71

1.7

-

00'€
00'E

J,oo.._“
=005
H__ﬂn_..n_...N

=00'T

12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

13.0

f1 (ppm)

"H NMR of N-(3,4-dimethylphenyl) benzamide

S95



y BELHRYNRS o

@ RBAmmA8RES gl o

— En e B B B e e B e B B e B o | —
oo

e Y N

T T T T T T T T T T T 4 T T T T T y T

L T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 11I?Jf %I]I] )9!] 80 70 60 50 40 30 20 10 0
1 (ppm

13C NMR of N-(3,4-dimethylphenyl) benzamide

S96



100€—

8899
L0409
15€°L
S

SkT6—
859'6—

L,

HO

71 6.9 6.7

1.3

7.5

=E0'T

~£0'2

=£0'g

10'7

=00'g N

T
17 16 15 14 13 12 11 10 9
f1 (ppm)

18

'H NMR of N-(4-hydroxyphenyl) acetamide

S97



f1 (ppm)

13C NMR of N-(4-hydroxyphenyl) acetamide

S98

> & 83 o

X th hRek-a o

w L e — e

— — — (o]

| | NN |

O
HO
|
|
SRR

T LI B | T 1 1 T T T T T T T T 71 1 1 1 A ' T ' T ' LINNEA A L B L SR T ' T '
280 260 240 220 200 180 160 140 120 100 80 60 40 20



