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1. General considerations 

All chemicals were used without further purification. Compounds 1a–c and 2a were purchased 

from commercial sources. Compounds 1d–f and 2b–f were synthesized according to reported 

procedures. A silicone oil bath was used as a heat source for the reactions. Flow electrolysis 

was conducted with a homemade electrochemical microreactor. During the electrosynthesis, a 

substrate solution was introduced to the microreactor by a syringe pump (KD Scientific 

KDS100, Muromachi Kikai). The electrochemical carboxylations were conducted using a 

potentiogalvanostat (HABF-501A, Hokuto Denko). High-performance liquid chromatography 

(HPLC) analysis for 2a was performed with an Inertsil ODS-4 column (GL Sciences) using a 

mixture of H2O/MeCN/H3PO4 (90/10/0.1%) as the mobile phase. HPLC analyses for 2b–f 

were performed with an Inertsil ODS-4 column (GL Sciences) using a mixture of 

H2O/MeCN/H3PO4 (60/40/0.1%) as the mobile phase. All liquid chromatograms were 

recorded using a liquid chromatography (LC) workstation (LabSolutions DB, Shimadzu). Gas 

chromatography analyses were performed using a Shimadzu gas chromatograph (GC2014) 

equipped with a SHINCARBON-ST 50-80 G-1165 column (Shimadzu). He was used as a 

carrier gas for the GC analyses. 1H NMR spectra were recorded on a Bruker DRX-500 (500 

MHz) spectrometer using tetramethylsilane (TMS) as an internal standard with the solvent 

resonance (CDCl3: δ 7.26, DMSO: δ 2.50). The chemical shifts for 1H NMR spectra are given 

in δ (ppm) relative to the internal TMS. Multiplicities are abbreviated as singlet (s), doublet 

(d), triplet (t), doublet of triplets (dt), and multiplet (m). Chronoamperometry was performed 

using a CH Instruments ALS/H electrochemical analyzer (model 630c). 
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2. Synthesis 

2-1. General procedure for the synthesis of imines (1d–f) as authentic samples for HPLC 

analysis 

 

Imines 1d–f were synthesized according to a reported procedure.1 Anilines (5.0 mmol, 1.0 

equiv.) were added to a solution of aldehyde (5.0 mmol, 1.0 equiv.) in dry toluene (5.0 mL) 

and molecular sieves (MS4A, 1.0 g). The reaction mixture was heated to reflux and reacted for 

24 h under a N2 atmosphere, then cooled to room temperature and filtered through Celite. The 

solvent was removed under reduced pressure. The residue was purified by column 

chromatography using silica gel (hexane/Et2O 50:1) to afford products 1d–f. 

N-Benzylidene-4-methoxyaniline (1d):2 yellow solid, 0.99 g, 79% yield. 1H NMR (500 MHz; 

CDCl3): δ 8.49 (s, 1H), 7.89 (dt, J = 4.0, 3.0 Hz, 2H), 7.48–7.45 (m, 3H), 7.23–7.26 (m, 2H), 

6.96–6.92 (m, 2H), 3.84 (s, 3H). 

N-(4-(Trifluoromethyl)benzylidene)aniline (1e):3 yellow solid, 0.85 g, 81% yield. 1H NMR 

(500 MHz; CDCl3): δ 8.52 (s, 1H), 8.03 (d, J = 7.9 Hz, 2H), 7.74 (d, J = 7.9 Hz, 2H), 7.44–

7.40 (m, 2H), 7.29–7.20 (m, 1H). 

N-Benzylidene-4-trifluoromethylaniline (1f):2 yellow solid, 0.73 g, 59% yield. 1H NMR (500 

MHz; CDCl3): δ 8.43 (s, 1H), 7.93–7.90 (m, 2H), 7.65 (dd, J = 8.8, 0.6 Hz, 2H), 7.53–7.48 (m, 

3H), 7.25 (s, 2H). 
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2-2. General procedure for the synthesis of α-amino acids (2b, 2c, 2e, and 2f) as authentic 

samples for HPLC analysis 

 

α-Amino acids 2b, 2c, 2e, and 2f were synthesized according to a method reported in the 

literature.4 A solution of aldehyde (5.0 mmol, 1.0 equiv.) and aniline (5.0 mmol, 1.0 equiv.) in 

MeOH (20 mL) was stirred for 10 min at room temperature. After the reaction, a mixture of 

pyruvic acid (5.0 mmol, 1.0 equiv.) and cyclohexyl isocyanide (5.0 mmol, 1.0 equiv.) was 

added and the resultant mixture was stirred at room temperature for 48 h under a N2 

atmosphere. The reaction mixture was then treated with a solution of KOH (6.0 mmol, 1.2 

equiv.) in MeOH (4.0 mL). After the mixture was stirred for 2 h at room temperature, the 

solvent was removed under reduced pressure and the residue was dissolved in water (30 mL) 

and washed with CHCl3 (30 mL). The aqueous phase was acidified to pH 4 by addition of 

formic acid. The resultant suspension was filtered, and the collected solid product was washed 

with water and dried to give α-amino acids 2b, 2c, 2e, and 2f. 

α-(Phenylamino)benzeneacetic acid (2b):4 yellow solid, 0.30 g, 26% yield. 1H NMR (500 

MHz, DMSO-d6): δ 7.50 (m, 2H), 7.35 (t, J = 7.4 Hz, 2H), 7.31–7.26 (m, 1H), 7.04–7.01 (dd, 

J = 8.5, 7.3 Hz, 2H), 6.64 (d, J = 8.5 Hz, 2H), 6.53 (t, J = 7.3 Hz, 1 H), 5.06 (s, 1 H). 

4-Methoxy-α-(phenylamino)benzeneacetic acid (2c):4 yellow solid, 0.18 g, 14% yield. 1H 

NMR (500 MHz; DMSO-d6): δ 6.91 (d, J = 8.4 Hz, 2H), 6.63 (d, J = 8.4 Hz, 2H), 6.53 (t, J = 

7.1 Hz, 2H), 4.99 (s, 1H), 3.76–3.70 (m, 3H). 

α-(Phenylamino)-4-(trifluoromethyl)benzeneacetic acid (2e):5 yellow solid, 0.33 g, 22% yield. 

1H NMR (500 MHz; DMSO-d6): δ 7.77–7.72 (m, 4H), 7.72–7.63 (m, 1H), 7.04 (t, J = 8.0 Hz, 

2H), 6.66 (d, J = 8.0 Hz, 2H), 6.56 (t, J = 7.3 Hz, 1H), 5.26 (s, 1H). 

α-[(4-Trifluoromethylphenyl)amino]benzeneacetic acid (2f):5 yellow solid, 0.65 g, 44% yield. 

1H NMR (500 MHz; DMSO-d6): δ 7.51 (d, J = 8.0 Hz, 2H), 7.41–7.30 (m, 6H), 6.98 (d, J = 

6.8 Hz, 1H), 6.79 (d, J = 8.0 Hz, 2H), 5.20 (d, J = 6.8 Hz, 1H). 
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2-3. Procedure for the synthesis of α-amino acid 2d as authentic samples for HPLC 

analysis 

 

α-Amino acid 2d was synthesized according to a method reported in the literature.6,7 

α-Bromophenylacetic acid (1.1 g, 5.0 mmol), NaHCO3 (0.42 g, 5.0 mmol), and p-anisidine 

(0.74 g, 6.0 mmol) in ethanol (5.0 mL) were added to a solution of NaOH (0.20 g, 5.0 mmol) 

in water (20 mL) at 0 °C. After the mixture was reacted at 90 °C for 12 h under a N2 

atmosphere, the solution was concentrated and acidified with 1 M hydrochloric acid to pH = 4 

at 0 °C. The precipitate was collected by filtration, dried in vacuo, and triturated with 10% 

Et2O in hexane to afford α-amino acid 2d. 

α-[(4-Methoxyphenyl)amino]benzeneacetic acid (2d):8 yellow solid, 0.15 g, 12% yield. 1H 

NMR (500 MHz; DMSO-d6): δ 7.48 (d, J = 7.6 Hz, 2H), 7.35–7.29 (m, 1H), 7.28–7.23 (m, 

1H), 6.67–6.63 (m, 2H), 6.59–6.55 (m, 2H), 4.89 (s, 1H). 
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3. Fabrication of electrochemical flow microreactor 

The electrochemical flow microreactor was constructed with a Pt plate (3 cm × 3 cm) and a 

glassy carbon (GC) plate (3 cm × 3 cm) (Fig. S1). Multiple sheets of 10 or 80 m-thick 

double-faced adhesive type were overlapped to make a spacer of the desired thickness. A 

spacer was used to leave a rectangular channel exposed (1 cm × 3 cm), and the two electrodes 

were simply sandwiched together. After Teflon tubing was connected to the inlets and outlet, 

the reactor was sealed with epoxy resin (Fig. S2). 

 

 

Fig. S1 Schematic of the electrochemical flow microreactor.  

 

 
Fig. S2 Schematic of the construction procedure for the electrochemical flow microreactor. 
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Fig. S3 Photograph of the parts used for the construction of microreactor. Alphabets in the 

figure corresponds to those in Table S1. 

 

Table S1. List of parts used for the construction of microreactor 

 Parts Part numbers Suppliers 

(a) GC plate (3 cm × 3 cm) 1 Tokai carbon 

(b) Pt plate1(3 cm × 3 cm) 1 Tokuriki Honten 

(c) Teflon tube 2 GL Sciences 

(d) Glass plate (1 cm × 3 cm) 4 Matsunami 

(e) Glass plate (0.5 cm × 3 cm) 2 Matsunami 

(f) Double-faced adhesive type (10 m) Depends Nitto 

(g) Double-faced adhesive type (80 m) Depends Nitto 

 

  

(a) (b)

(d) (e)

(f) (g)

(c)
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Fig. S4 Photograph of a flow microreactor. 
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4. General procedure for electrochemical carboxylation in electrochemical flow 

microreactor 

The flow microreactor system for the model synthetic reaction was fabricated as illustrated in 

Fig. 1. The electrochemical carboxylation reaction was carried out by introducing a solution 

(Bu4NClO4 in tetrahydrofuran (THF)) containing an imine 1 and CO2 via a syringe pump. The 

CO2 solution was prepared by sparging CO2 gas into THF for 30 min. The solution was then 

introduced into the electrochemical flow microreactor. At the cathode in the flow microreactor, 

imines were reduced and reacted with CO2 to produce the corresponding carboxylate anions. 

In addition, THF was oxidized at the anode of the counter electrode to generate protons, as 

shown in Fig. 3e of the main text. The carboxylate anions were protonated by the protons 

generated at the anode, and amino acids were obtained. After electrolysis, 0.5 mL of each 

solution was collected with 1 M HCl aq. to confirm that all the carboxylates were protonated 

to produce amino acids. Each electrolyzed solution was diluted 20-fold and quantitatively 

analyzed by HPLC to determine the yield of α-amino acids. The calibration curves of α-amino 

acids 2a–f in HPLC analysis were prepared using the corresponding authentic samples (see 

Fig. S16–21). 

 

Electricity [F mol ] =
Passing charge in microreactor per second [F s ]

Substrate introduced into microreactor per second [mol s ]
 

=  

1
96,485

[F C ] × Current density [mA cm ] ×
1

1000
[A mA ] × Electrode surface area [cm ]  [C s ] 

flow rate [mL h ] ×
1

1000
[L mL ] ×

1
3600

[h s ] × Concentration of substrate [mol L ]  [mol s ]
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5. Concentration of CO2 in THF 

Concentrations of CO2 in THF were determined by gas chromatography analysis. A gas 

chromatography calibration curve for the quantification of CO2 was constructed using gaseous 

CO2, where the volume was converted to molar units using the gas constant. THF solutions 

with solubilized CO2 were prepared by bubbling CO2 gas for various durations (1–30 min) 

under atmospheric pressure. Quantification of CO2 was then performed by gas 

chromatography analysis (Fig. S5). The results showed that CO2 was dissolved in THF to a 

concentration of 0.33 M after 30 min of bubbling. This concentration was sufficient for the 

concentration of the substrate investigated in the present work.  

 

 

Fig. S5 Concentration of CO2 solubilized in THF as a function the bubbling time. 
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6. Script for Bayesian optimization 

Constrained Bayesian optimization using GPyOpt for Entries 6A–9A in Table 1 and Table S2 
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Constrained Bayesian optimization using GPyOpt for Entries 6B–9B in Table 1 and Table S2 
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7. Complete experimental conditions and experimental results for Bayesian optimization 

Table S2 shows the complete experimental conditions and the corresponding electrolysis 

results for the Bayesian optimization (BO) cycles. The yield of 1a was evaluated by sampling 

0.5 mL of a fraction from the outlet of the microreactor. Four fractions were sequentially 

collected for determination of the yield, and the yield for the 1st fraction was used as training 

data for BO. Entries with uppercase letters represent sets of conditions suggested by the BO, 

where “A” and “B” indicate BOs performed under constraints “2.0 < q < 3.0” and “2.0 < q < 

2.1”, respectively (where q denotes the passed charge, F mol−1). Our BO algorithm suggests 

one candidate from many maxima in an acquisition function. This system occasionally 

suggests almost the same conditions as those in the initial dataset as well as harsh conditions 

that would damage the reactor. In such cases, new parameters recalculated by the BO 

algorithm were used for the optimization. The yield of 1a was added as new training data, 

followed by another BO. Following this cycle, BOs and experiments were performed in 

numerical order after 6A and 6B (Table S2).  
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Table S2. Complete experimental conditions and experimental results calculated by Bayesian optimization 

 Entry 
[1a] 
/ M 

[Bu4NClO4] 
/ M 

Current density 
/ mA cm−2 

Flow rate 
/ mL h−1 

Electrode distance 
/ µm 

Charge Passed 
(q) / F mol−1 

Yield of 2ab for collected fraction/ % 
1st 2nd 3rd 4th 

Training 
data 

1 0.08 0.1 25 15 120 2.33 28 30 35 31 
2 0.08 0.15 40 25 80 2.24 31 38 38 42 
3 0.04 0.1 10 10 20 2.80 88 62 54 1 
4 0.04 0.05 25 25 120 2.80 39 38 39 0 
5 0.12 0.15 15 5 80 2.80 46 49 45 × 

2.0 < q < 3.0 

6A 0.049 0.1 11.1 8.9 30 2.85 90 96 82 72 
7A 0.062 0.075 12.2 7.4 20 2.98 78 78 47 37 
8A 0.045 0.12 10.1 9.2 30 2.73 78 67 57 54 
9A 0.043 0.077 11.9 11.1 30 2.79 81 83 67 56 

2.0 < q < 2.1 

6B 0.04 0.084 10.6 14.6 30 2.03 85 82 73 72 
7B 0.071 0.053 10.6 8.3 40 2.01 71 63 59 49 
8B 0.06 0.15 11.7 10.8 20 2.02 77 70 63 61 
9B 0.042 0.094 12.2 16 20 2.03 88 85 78 55 

aReaction conditions: cathode, glassy carbon plate; anode, Pt plate; solvent, THF saturated with CO2. bDetermined by HPLC 
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8. Substrate scope for electrochemical carboxylation of imine derivatives  

The scope of the substrate was examined to determine the optimum conditions. The conditions 

in Entry 9B in Table 1 were applied to the electrochemical carboxylation of various imines 

1b–e. Each electrolyzed solution was diluted 20-fold and quantitatively analyzed by HPLC to 

determine the yield of α-amino acids 2b–f. α-Amino acids 2b–e were obtained in reasonable 

yields. In a previous study, we reported the synthesis of 2b from 1b in 71% yield using 

Bu4NClO4/THF as an electrolyte in a flow microreactor.8 Thus, ML-assisted optimization 

achieved a result similar to the optimized result achieved by a human. The relatively high 

yields for 2c–f in our previous study (56–97% yields) was attributed to the difference in the 

supporting electrolyte, where a bulkier cation (nHex4N+) was used to suppress ionic interaction 

with an imine-derived anionic intermediate. Notably, the ML-model in our study was 

constructed for the reaction of benzophenone imine 1a, which is chemically inherently 

different from aldimine derivatives 1b–f. Thus, some space exists to develop a better model 

for 1b–f. 

 

Table S3. Substrate scope for electrochemical carboxylation of imine derivatives 1b–f a 

 

 

 

 

Entry Imine R1 R2 R3 Yield of α-amino acids 2b(%) 

1 1b Ph Ph H 60 

2 1c Ph 4-MeOC6H4 H 62 

3 1d 4-MeOC6H4 Ph H 69 

4 1e Ph 4-CF3C6H4 H 61 

5 1f 4-CF3C6H4 Ph H 37 

aReaction conditions: cathode, glassy carbon plate; anode, Pt plate; current density, 12.2 mA 

cm−2; electrode distance, 20 μm; solvent, THF; concentration of CO2, saturation concentration 

at 1 atm (~0.4 M, see ESI for details); [1b–f], 0.042 M; supporting electrolyte, 0.094 M 

Bu4NClO4; flow rate, 16 mL h−1. bDetermined by HPLC.  

  

N

R2

+ CO2
2e–, 2H+ HN

R1

R3

R1

R2

R3
COOH

1b-f 2b-f
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9. Visualization of BO-assisted multiparameter screening under the constraint 2.0 < q < 

3.0 

 

Fig. S6 Visualization of BO-assisted multiparameter screening under the constraint 2.0 < q < 

3.0. (a) Plot of the experimental parameters as a function of the number of BO cycles. The 

number of BO cycles (1 to 4) is shown on the horizontal axes. Regions highlighted by red and 

blue represent the area of the training dataset and the area searched by BO, respectively. (b) 

Plot of the experimental parameters as a function of the yields of 2a with different constraints 

on passed charge. The numbers in the plots in (b) indicate the correspondence with the number 

of BO cycles (1 to 4). The training dataset (TD) and datasets for BO-suggested experiments 

are represented as red circles and pale-blue diamonds, respectively.  

  



 

S17 

10. Establishing relationship between Ilim,diffusion and IBE 

The diffusion-controlled limiting current (Ilim,diffusion) is a faradaic current that is 

independent of the applied potential; it is observed under conditions where the supply 

of a reaction substrate onto the electrode surface is limited. The Ilim,diffusion is 

experimentally observed as a plateau in the current–voltage (I–V) curve. The theoretical 

representation of Ilim,diffusion for a rectangular channel flow configuration is established 

as Eq. S1 under the constraint that the bulk concentration of the substrate is constant, 

i.e., the consumption of the substrate by the electrochemical reaction is sufficiently 

small.9,10 

𝐼 , = 0.925𝑛𝐹𝑐 (𝑉 )     Eq. S1 

where n is the number of electrons transferred from/to a molecule of interest, F is the 

Faraday constant (96,485 C mol−1), c is the bulk concentration of the substrate, D is the 

diffusion coefficient for the substrate, A is the electrode area, Vf is the volume flow rate, 

and h is the half-height of the gap distance of the electrodes. However, under the 

electrolytic condition, the electrochemical reaction (i.e., the consumption of the 

substrate of interest) is more pronounced; thus, the Ilim,diffusion value no longer follows 

Eq. S1. Hence, in this section, we aimed to establish a qualitative description of 

Ilim,diffusion under electrolytic conditions as well as its relationship with IBE. 

Here, we consider a steady-state electrolysis reaction in a continuous flow system 

under diffusion-controlled conditions. The electrochemical reaction rate is determined 

by mass transfer toward the electrode. The Faraday constant (96,485 C mol−1) can be 

used to convert the limiting current (Ilim [A] = [C s−1]) to the rate of electron transfer at 

the electrode surface (mol(electron) s−1), consistent with the mass transfer rate of the 

substrate to the electrode surface (mol(substrate) s−1, here represented as v1) multiplied 

by n (number of electrons transferred per substrate), as shown in Eq. S2 (Fig. S7): 

Ilim,diffusion  = nv1    Eq. S2 

However, the current for full conversion of a substrate is defined as IBE (where BE represents 

bulk electrolysis; the details of the definition of IBE are given in the main text). IBE is 

determined as the product of the concentration (c) of the substrate in the electrolyte before it is 

introduced into the flow microreactor and the volume flow rate (v) of the electrolyte. 

Therefore, IBE is equal to the rate of introduction of the substrate into the flow microreactor 
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(mol(substrate) s−1, here represented as v2): 

IBE = nv2   Eq. S3 

Notably, v1 never exceeds v2 because the amount of substrate near the electrode surface (v1t, 

where t represents time) is a portion of the total amount of substrate introduced into the reactor 

(v2t): 

v1  ≦ v2   Eq. S4 

From Eqs. S2–S4, Eq. S5 is established: 

Ilim  ≦ IBE   Eq. S5 

 

Fig. S7 Schematic of the mass transfer rate of the substrate to the electrode surface (v1) versus 

the introduction rate of the substrate into the flow microreactor (v2).  
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11. Linear sweep voltammetry and chronoamperometry 

To evaluate Ilim,diffusion under the conditions specified in Entry 9B of Table 1, a linear sweep 

voltammetry (LSV) measurement was first performed. Fig. S8 shows the resultant 

voltammogram, where a plateau was faintly observed at approximately −1.6 V (blue area). 

To precisely determine the Ilim,diffusion value, steady-state currents were measured using a 

chronoamperometric technique in a flow microreactor under the same conditions (Fig. S9). Fig. 

3d in the manuscript was constructed using the Ilim,diffusion values at each potential in Fig. S9. 

 

 

Fig. S8 Linear sweep voltammograms recorded in a flow microreactor. Experimental 

conditions: cathode; GC plate, anode; Pt plate, reference electrode; Ag wire, substrate 1a; 

0.042 M, supporting electrolyte Bu4NClO4; 0.094 M, flow rate; 16 mL h−1, electrode distance; 

20 μm, solvent; THF saturated with CO2.  

 

Fig. S9 Chronoamperometry measurements in a flow microreactor. Experimental conditions: 

cathode; GC plate, anode; Pt plate, reference electrode; Ag wire, substrate 1a; 0.042 M, 

supporting electrolyte Bu4NClO4; 0.094 M, flow rate; 16 mL h−1, electrode distance; 20 μm, 

solvent; THF saturated with CO2. 
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12. HPLC analysis 

Typical examples of HPLC charts and calibration curves for HPLC analysis are presented 

here. 

 

 

Fig. S10 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1a (corresponding to Entry 9B (fraction 2) in Table S2).  

 

 

 

Fig. S11 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1b.  
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Fig. S12 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1c.  

 

 

 

Fig. S13 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1d. 
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Fig. S14 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1e.  

 

 

 

Fig. S15 HPLC chart of the reaction mixture obtained after electrochemical carboxylation of 

1f.  
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Fig. S16 Calibration curve for 2a for HPLC analysis. 

 

 

Fig. S17 Calibration curve for 2b for HPLC analysis. 
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Fig. S18 Calibration curve for 2c for HPLC analysis. 

 

 

Fig. S19 Calibration curve for 2d for HPLC analysis. 
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Fig. S20 Calibration curve for 2e for HPLC analysis. 

 

 

Fig. S21 Calibration curve for 2f for HPLC analysis. 
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13. Gas chromatography analysis 

Gas chromatography analyses were performed to determine the concentration of CO2 dissolved 

in THF. 

 

Fig. S22 Gas chromatogram of THF saturated with CO2. 

 

Fig. S23 Calibration curve for CO2 for gas chromatography analysis. 
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14. 1H NMR spectra 

 

 

 

 

 

Fig. S24 1H NMR (500 MHz; CDCl3) spectrum of N-benzylidene-4-methoxyaniline (1d). 
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Fig. S25 1H NMR (500 MHz; CDCl3) spectrum of N-(4-(trifluoromethyl)benzylidene)aniline 

(1e).  

 

  



 

S29 

 

 

 

 

Fig. S26 1H NMR (500 MHz; CDCl3) spectrum of N-benzylidene-4-trifluoromethylaniline 

(1f).  
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Fig. S27 1H NMR (500 MHz, DMSO-d6) spectrum of α-(phenylamino)-benzeneacetic acid 

(2b). 
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Fig. S28 1H NMR (500 MHz, DMSO-d6) spectrum of 

4-methoxy-α-(phenylamino)-benzeneacetic acid (2c).
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Fig. S29 1H NMR (500 MHz, DMSO-d6) spectrum of α-[(4-methoxyphenyl)amino]- 

benzeneacetic acid (2d).  

  

H
N

H3CO
COOH

2d
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Fig. S30 1H NMR (500 MHz, DMSO-d6) spectrum of 

α-(phenylamino)-4-(trifluoromethyl)-benzeneacetic acid (2e).  
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Fig. S31 1H NMR (500 MHz, DMSO-d6) spectrum of α-[(4-trifluoromethylphenyl)amino]- 

benzeneacetic acid (2f).  
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