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General Information 

Purchased chemicals were utilized without purification. Solvents were of chromatography grade or 

dried either by an SG Water solvent purification system (DCM) or with 3Å molecular sieves (Et2O, 

EtOH and MeOH). Anhydrous (anh.) reactions were run in flame- or oven-dried (150 °C) glassware 

under N2 or argon. Purification by flash column chromatography (FCC) was carried out following 

standard procedures using silica gel 60 (40-63 µm). 

 

Melting point (MP) 

Melting points were measured for recrystallized compounds on a Stanford Research System OptiMelt 

capillary melting point apparatus with visual inspection and the values are reported in a range rounded 

to the nearest 0.5 °C. 

 

Nuclear Magnetic Resonance Spectroscopy (NMR) 

NMR experiments were performed on a 400 or 600 MHz Bruker instrument. The obtained 

spectra were analyzed using MestReNova 11.0 software typically using Whittaker smoother 

baseline correction. Chemical shifts are reported in ppm (δ) with reference to the deuterated 

solvent used. Coupling constants (J) are reported in Hertz (Hz). Multiplet patterns are 

designated the following abbreviations or combinations thereof: br (broad), m (multiplet), s 

(singlet), d (doublet), t (triplet), q (quartet), p (pentet), sex (sextet) and hep (heptet).  

 

High Resolution Mass Spectroscopy (HRMS)  

Performed by matrix-assisted laser ionization time-of-flight mass spectrometry (MALDI-TOF) at 

Department of Pharmacy, University of Copenhagen. Analysis was performed in positive ion mode 

with MALDI ionization on a Thermo Q Exactive Orbitrap mass spectrometer (Thermo Scientific, 

Bremen, Germany) equipped with an AP-SMALDI 10 ion source (TransmitMIT, Giessen, Germany) 

and operated with mass resolving power 140,000 at m/z 200. 2,5-Dihydroxybenzoic acid was used as 

matrix and lock-mass for internal mass calibration, providing a mass accuracy of 3 ppm or better. 

Samples were prepared using 2,5-dihydroxybenzoic acid as the matrix. 

 

High Performance Liquid Chromatography (HPLC) 

HPLC retention times (tR) are reported in minutes (min) and recorded on a Thermo Scientific 

Dionex 3000 UltiMate instrument connected to a Thermo Scientific Dionex 3000 Diode Array 

Detector by a Gemini-NX 3 μm C18 110A (250×4.6 mm) column with UV detection at 205 

and 280 nm. MP A: 0.1% TFA in H2O (v/v). MP B: 0.1% TFA, 10% H2O in MeCN (v/v/v). 

Flow rate: 1.0 mL/min. Gradient: 0-30 min: 0-100% MP B.  
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2-(2,5-dimethoxyphenyl)ethan-1-amine hydrochloride (3) 

 

Compound 3 was synthesized according to reported literature procedures. Analytical data was 

consistent with reported literature values.1 

N-(2,5-dimethoxyphenethyl)-2,2,2-trifluoroacetamide (4) 

 

A flame-dried round-bottom flask equipped with a stir bar and back filled with Argon gas was 

charged with 3 (1.61 g, 7.4 mmol) and anhydrous DCM (200 mL). The reaction mixture was 

cooled to 0 ⁰C and triethylamine (4.12 mL, 29.6 mmol) was added followed by dropwise 

addition of trifluoroacetic anhydride (1.56 mL, 11.1 mmol). The reaction was allowed to warm 

to ambient temperature and stirred until full consumption of starting material as indicated by 

TLC. After 30 minutes the reaction mixture was quenched with H2O (100 mL) and transferred 

to a separation funnel. Phases were separated, and the aqueous phase further extracted with 

DCM (2 × 100 mL). Combined organic phases were washed with 1M aqueous HCl (200 mL), 

H2O (200 mL), and brine (200 mL), then dried over MgSO4, filtered, and evaporated in vacuo 

giving the desired crude trifluoroacetamide 4 as a yellow-orange oil that crystallized overnight 

into beige solid (2.06 g, quantative yield) The compound was deemed of sufficient purity for 

subsequent reactions and was not purified further. 

MP 75.5-76-5 ⁰C; Rf= 0.33 (silica gel, 1:4, EtOAc/heptane); 1H NMR (600 MHz, CDCl3) δ 

7.09 (s, 1H), 6.83 (d, J = 8.9 Hz, 1H), 6.77 (dd, J = 8.9, 3.0 Hz, 1H), 6.72 (d, J = 3.0 Hz, 1H), 
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3.82 (s, 3H), 3.76 (s, 3H), 3.60 – 3.48 (m, 2H), 2.93 – 2.82 (m, 2H); 13C NMR (151 MHz, 

CDCl3) δ 157.63 (q, J = 36.60 Hz) , 154.12, 151.36, 127.86, 118.90 (q, J = 288.32 Hz), 117.13, 

112.73, 111.58, 55.86, 45.96, 41.47, 29.60; HRMS-ESI (m/z) Calculated for 

[C12H15F3NO3](M+Na)+, 300.0818; found 300.0818; HPLC tR = 23.30. 

2,2,2-trifluoro-N-(4-formyl-2,5-dimethoxyphenethyl)acetamide (5) 

 

A flame-dried round-bottom flask equipped with a stir bar and back filled with Argon gas was 

charged with 4 (8.99 g, 32.4 mmol) and anhydrous DCM (20 mL). The reaction mixture was 

cooled to -78 °C, and TiCl4 (8.9 mL, 81.1 mmol, 2.5 eq) was added dropwise. The reaction was 

stirred for 5 minutes at this temperature before the dropwise addition of dichloromethyl methyl 

ether (8.2 mL, 97.3 mmol, 3 eq) after which the reaction mixture was left to stir at this 

temperature until consumption of starting material was complete as indicated by TLC. After 

30 minutes the reaction was poured into ice and stirred vigorously until the observation of two 

liquid phases. The reaction mixture was transferred to a separation funnel and phases were 

separated. PH of the aqueous phase was adjusted to pH ≈ 12 then further extracted with DCM 

(3 × 30 mL). Combined organic phases were washed with H2O (30 mL) and brine (30 mL) then 

dried over MgSO4, filtered and evaporated in vacuo giving the crude benzaldehyde 5 (8.18 g, 

83 %) as olive green solids. The compound was deemed of sufficient purity for subsequent 

reactions and was not purified further. 

MP 125.7-135.9 ⁰C; Rf= 0.62 (silica gel, 1:1, EtOAc/heptane); 1H NMR (600 MHz, CDCl3) δ 

10.37 (s, 1H), 7.30 (s, 1H), 6.97 (s, 1H), 6.79 (s, 1H), 3.89 (s, 3H), 3.85 (s, 3H), 3.64 – 3.58 

(m, 2H), 2.96 (dd, J = 7.2, 5.8 Hz, 2H); 13C NMR (151 MHz, CDCl3) δ 189.13, 157.74 (q, J 

= 36.84 Hz), 156.95, 151.47, 135.70, 124.06, 118.82 (q = 288.19 Hz) 114.93, 108.74, 56.31, 

55.96, 40.48, 30.27; HRMS-ESI (m/z) Calculated for [C13H15F3NO4](M+H)+, 306.0947; 

found 306.0947; HPLC tR = 22.77 

N-(4-cyano-2,5-dimethoxyphenethyl)-2,2,2-trifluoroacetamide (6) 
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Method A. 

A two-neck round bottom flask equipped with a stir bar was charged with 5 (1 g, 3.28 mmol), 

Hydroxylamine-O-sulfonic acid (407 mg, 3.60 mmol) and H2O (6.6 mL). To this mixture was 

added Acetic acid (187 uL 3.28 mmol ) and reaction mixture was heated to 60 ⁰C over a pre-

heated oil bath. The reaction was stirred at this temperature while monitoring by UPLCMS. 

After 78 hours reaction was allowed to cool to ambient temperature and quenched with aqueous 

NaHCO3 (20 mL). The mixture was diluted with DCM (50 mL) and transferred to a separation 

funnel. Phases were separated and the aqueous phase further extracted with DCM (3 x 50 mL), 

dried over MgSO4 then filtered and concentrated in vacuo. The resulting crude product was 

purified by FCC, using a gradient of 0-80 % EA/heptane providing the desired nitrile 6 (738 

mg, 75 %) as a white solid.  

MP 139.5-142.0 ⁰C; Rf= 0.31 (silica gel, 1:1, EtOAc/heptane); 1H NMR (600 MHz, DMSO-

d6) δ 9.43 (t, J = 5.8 Hz, 1H), 7.31 (s, 1H), 7.04 (s, 1H), 3.84 (s, 3H), 3.78 (s, 3H), 3.43 (q, J = 

6.5 Hz, 2H), 2.84 (t, J = 6.9 Hz, 2H); 13C NMR (151 MHz, DMSO) δ 156.50 (q J =  36.04 

Hz), 155.09, 151.12, 134.68, 118.73 (q, J = 288.62p Hz),116.50, 114.62, 114.52, 98.01, 56.34, 

56.18, 38.54, 29.43; HRMS-ESI (m/z) Calculated for C13H14F3N2O3[M+Na]+, 325.0770; 

found 325.0770; HPLC tR = 23.96 

Method B. 

A flame dried round bottom flask equipped with a stir bar and condenser was charged with 7 

(1.72 g, 5.36 mmol) and Acetic anhydride (65.84 mL, 696.54 mmol). Reaction mixture was 

heated to 140 ⁰C over an oil bath and stirred at this temperature for 3.5 h. At this time the 

starting material was completely consumed, as indicated by TLC and reaction was quenched 

by addition of H2O(80 ml). The mixture was further diluted with EtOAc (50 mL) and 

transferred to a separation funnel. Phases were separated and the aqueous phase was further 

extracted with EtOAc (2 x 50 mL). Combined organic phases were washed with H2O (50 ml) 
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and brine (50 ml) and dried over MgSO4 and evaporated in vacuo giving the desired nitrile 6 

as an off-white solid in quantitative yield. The compound was deemed of sufficient purity for 

subsequent reactions and was not purified further. 

Analytical data identical to that of Method A 

2,2,2-trifluoro-N-(4-((hydroxyimino)methyl)-2,5-dimethoxyphenethyl)acetamide (7) 

 

A flame-dried round-bottom flask equipped with a stir bar and back filled with Argon gas was 

charged with 5 (1 g, 3.28 mmol), Hydroxylamine hydrochloride ( 570 mg, 8.19 mmol) and 

anhydrous EtOH (70 mL). The reaction mixture was heated to 70 ⁰C and stirred at this 

temperature until completion of the reaction as indicated by TLC. After 1.5 hours the reaction 

was quenched with H2O (50 mL) and diluted with DCM (50 mL) and transferred to a separation 

funnel. Phases were separated and the aqueous phase further extracted with  DCM (2 x 50 mL). 

Combined organic phases were washed with water (50 ml) and Brine (50 ml), then dried over 

MgSO4 and evaporated to dryness in vacuo giving the desired oxime 7 as a pale yellow solid 

in quantitative yield. The compound was deemed of sufficient purity for subsequent reactions 

and was not purified further. 

MP 163.5-170.5 ⁰C; Rf= 0.53 (silica gel, 1:1, EtOAc/heptane); 1H NMR (600 MHz, CDCl3) δ 

8.48 (s, 1H), 7.29 (s, 1H), 6.95 (s, 1H), 6.72 (s, 1H), 3.85 (s, 3H), 3.82 (s, 3H), 3.60 – 3.56 (m, 

2H), 2.94 – 2.90 (m, 2H).13C NMR (151 MHz, CDCl3) δ 157.53(q, J = 37.75), 152.35, 151.19, 

146.28, 130.22, 119.56, 118.71(q, J = 288), 114.46, 107.99, 56.36, 55.77, 40.87, 29.77; 

HRMS-ESI (m/z) Calculated for [C13H15F3N2O4](M+H)+, 320.0984; found 321.1056; HPLC 

tR = 21.86 

 

2,5-dimethoxy-4-(2-nitroethyl)benzonitrile hydrochloride (2C-CN, 2) 
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Following the procedure by Kundzin, Lyzwa and Luczak et al. a flame dried round-bottom 

flask was equipped with a stir bar and charged with 6 (1.2 g, 3.9 mmol) and EtOH (45 mL). To 

the reaction mixture was added NaBH4 (901 mg, 23.8 mmol) in small portions and the reaction 

was stirred at ambient temperature for 1 hour then heated to reflux over an oil bath until 

consumption of staring material as indicated by TLC. After 2.5 hours the reaction was 

quenched with saturated aq. NaHCO3 (50 mL), diluted with DCM (75 mL) and transferred to 

a separation funnel. Phases were separated and the aqueous phase further extracted with DCM 

(2 × 75 mL). Combined organic phases were washed with H2O (75 mL) and brine (75 mL), 

dried over MgSO4, filtered, and evaporated in vacuo giving the crude amine as clear oil (765 

mg, 94%).2 

The free-base was transformed to the hydrochloride salt by suspension of the free-base (115 

mg, 0.55 mmol) in 2-propanol (2 mL). To the reaction mixture was added 4 M dioxanal HCl 

(1 mL). The reaction mixture was allowed to age for 30 minutes then cooled to 4 °C and and 

Et2O was added dropwise until turbidity was observed. The suspension was left to crystalize 

over 24 hours. Formed solids were filtered and washed with cold Et2O before being dried under 

high-vacuum to yield the desired amine hydrochloride 2 as an off-white solid (130 mg, 97%). 

 

MP 221.5-223.5 ⁰C; Rf= 0.29 (silica gel, 95:5:0.2, DCM/MeOH/NH3) 
1H NMR (600 MHz, 

DMSO-d6) δ 8.13 (s, 3H), 7.34 (s, 1H), 7.16 (s, 1H), 3.88 (s, 3H), 3.80 (s, 3H), 3.01 (dp, J = 

11.0, 5.9 Hz, 2H), 2.94 (dd, J = 8.7, 6.3 Hz, 2H); 13C NMR (151 MHz, DMSO-d6) δ 155.23, 

150.98, 133.13, 116.44, 114.78, 114.72, 98.37, 56.51, 56.27, 37.88, 28.27; HRMS-ESI (m/z) 

Calculated for [C11H15N2O2](M+H)+, 207.1128; found 207.1128; HPLC tR = 13.70 (96.8%) 

4-(2-((2-hydroxybenzyl)amino)ethyl)-2,5-dimethoxybenzonitrile hydrochloride (1) 
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A flame-dried round-bottom flask equipped with a stir bar and back filled with Argon gas was 

charged with 2 (300 mg, 1.24 mmol), salicylaldehyde (0.144 mL, 1.36 mmol), trimethylamine 

(0.172 mL, 1.24 mmol) and anhydrous EtOH (32 mL). The reaction mixture was stirred at 

ambient temperature until the formation of imine was complete as indicated by TLC and 

UPLCMS. After 3 hours the reaction mixture was cooled to 0 °C, then NaBH4 (93.5 mg, 2.47 

mmol) was added in small portions. The reaction mixture was stirred for 30 minutes at ambient 

temperature before being evaporated in vacuo. The resulting residue was dissolved in DCM 

(25 mL) then diluted with H2O (25 mL) and transferred to a separation funnel. Phases were 

separated and the aqueous phase further extracted with DCM (2 × 25 mL). Combined organic 

layer were dried over MgSO4, filtered and evaporated in vacuo.  The crude amine was purified 

by column chromatography (DCM, MeOH, NH4 [98:2+0.25]) giving the desired amine as clear 

oil. The purified free-base was transformed to the hydrochloride by solution of the free-base in 

MeOH (5 mL). Through the reaction mixture was bubbled hydrochloric acid gas, generated by 

the addition of 35% aq. hydrochloric acid to CaCl2.3 The resulting suspension was cooled to 4 

°C and left to crystalize over 24 hours. Formed solids were filtered, re-suspended in boiling 2-

propanol and Et2O was added dropwise until turbidity was observed. The flask was cooled to 

4°C overnight giving the crystaline product. Solids were isolated by filtration and washed with 

cold Et2O before being dried under high-vacuum to yield the desired amine hydrochloride 1 as 

white solids. (285 mg, 65 %). Analytical data were consistent with previously published 

literature.4 

MP 220.5-222.0 ⁰C; Rf= 0.53 (silica gel, 95:5:0.2, DCM/MeOH/NH3); 
1H NMR (600 MHz, 

MeOD) δ 7.30 (ddd, J = 15.0, 7.6, 1.8 Hz, 2H), 7.22 (s, 1H), 7.09 (s, 1H), 6.93 – 6.88 (m, 2H), 

4.25 (s, 2H), 3.91 (s, 3H), 3.83 (s, 3H), 3.26 (dd, J = 8.9, 6.5 Hz, 2H), 3.10 (dd, J = 8.9, 6.5 

Hz, 2H); 13C NMR (151 MHz, MeOD) δ 157.48, 157.37, 152.73, 133.67, 132.59, 132.42, 

121.06, 118.65, 117.12, 116.29, 115.95, 115.75, 101.24, 57.15, 56.71, 48.30, 47.45, 28.82; 

HRMS-ESI (m/z) Calculated for [C18H21N2O3](M+H)+, 313.1546; found 313.1546; HPLC tR 

= 17.51 (96.5%) 
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NMR Spectra compounds 1-2 & 4-7 
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1. 1H NMR (600 MHz, MeOD) 

 

1. 13C NMR (151 MHz, MeOD) 
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2. 1H NMR (600 MHz, DMSO-d6) 

 

2. 13C NMR (151 MHz, DMSO-d6) 
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4. 1H NMR (600 MHz, CDCl3 

 

4. 13C NMR (151 MHz, CDCl3) 
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5. 1H NMR (600 MHz, CDCl3 

 

5.13C NMR (151 MHz, CDCl3) 
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6. 1H NMR (600 MHz, DMSO-d6)

 

6.13C NMR (151 MHz, DMSO-d6) 
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7. 1H NMR (600 MHz, CDCl3)

 

7.13C NMR (151 MHz, CDCl3) 
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HPLC chromatograms compounds 1 & 2 
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