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Instruments and Materials 
1H-NMR spectra were recorded on a Bruker AC300 or a Bruker Avance NEO 400 spectrometer at 25 ÁC. The 

spectra were internally referenced to the residual proton signal of the solvent (CDCl3) at 7.26 ppm (1H-NMR) 

or 77.16 ppm (13C-NMR). All the experiments were carried out in NMR tubes using about 0.6 mL of deuterated 

solvent at constant temperature (25 ÁC), unless otherwise stated. HR-MS were acquired with a Thermo 

Scientific Orbitrap Fusion Mass Spectrometer equipped with an ESI ion source or with an ESI-TOF instrument. 

FT-IR spectra were recorded on a FTIR-SHIMADZU 8400S equipped with an Attenuated Total Reflection 

(ATR) with a single reflection diamond crystal. 

The solvents were removed under reduced pressure at 40 ÁC via rotary evaporator, and the residual compound 

further dried under oil pump vacuum at room temperature. Thin-layer chromatography (TLC) was performed 

using glass plates coated with a 0.1 mm thick layer of silica gel, with a fluorescent indicator, and detected by 

irradiation with UV light (ɚ = 254-366 nm). Preparative thin-layer chromatography was carried out on glass 

plates (silica gel layer thickness of 1 mm or 2 mm; fluorescent indicator; detected using a UV lamp (ɚ = 254-

366 nm)). Column chromatography was performed using flash chromatography silica (230-400 mesh), with 

commercial solvents.  

Materials 

Solvents were purchased at the highest commercial quality at Carlo Erba Reagenti or Sigma-Aldrich 

(anhydrous solvents). All reagents were purchased at the highest commercial quality at Sigma Aldrich, TCI-

Chemicals or Fluorochem and used without further purification, unless otherwise stated. NMR solvents 

(Sigma-Aldrich or Fluorochem) were stored in a desiccator loaded with activated silica gel Rubin once opened. 

CDCl3 was filtered over basic Al2O3 to remove basic impurities prior to use except for wet chloroform 

solutions. Milli-Q water was used to prepare H2O-saturated chloroform solutions. 

The HCl stock solution in chloroform was prepared and titrated for each experiment as reported in the 

literature.1,2 C-undecylcalix[4] resorcinarene was prepared according to literature procedures.3 
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Synthesis of substrates 2a-d 

General synthetic scheme 

Substrates 2a-d were prepared according to the following scheme. 

 

Scheme S1: Synthesis of substrates 2a-d. 

General procedure A  

 

In a flame-dried flask, the appropriate ethyl ester substrate (1 molar equivalent, typically 1.30 mmol unless 

otherwise stated) is dissolved in anhydrous THF (typically 13 mL to reach a concentration ca 0.1 M) under 

inert atmosphere and cooled to 0 ÁC. At this point, 3.0 molar equivalents of methyllithium (2.4 mL of a ~1.6 

M diethylether solution) were slowly added to this mixture under inert atmosphere. After 30 minutes the 

reaction mixture is allowed to warm up to room temperature and kept under stirring until full conversion of 

the starting ester is reached as judged by TLC. At this point the reaction flask is cooled again to 0 ÁC and the 

methyllithium excess is quenched via dropwise addition of 10 ml of water under N2. Then, the organic solvent 

is removed under reduced pressure. The remaining aqueous phase is extracted with AcOEt (3 x 20 mL). The 
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collected organic phases are washed with brine, dried over Na2SO4, and then filtered and dried in vacuo to 

yield the desired product.  

Synthesis of substrate 2a 

Ethyl-3-(1H-indol-3-il)propanoate S1 

 

 

3.00 g of 3-indolpropanoic acid (15.9 mmol) are dissolved in 40 mL of absolute ethanol and five drops of 

concentrated sulfuric acid (96%) are added. The mixture is heated to reflux overnight in an oil bath. Once the 

conversion of the starting material is confirmed by TLC analysis, the mixture is left cooling to room 

temperature and the solvent is removed under reduced pressure. The crude is dissolved in AcOEt (20 mL) and 

washed twice with a saturated NaHCO3 solution (2x20 mL) and once with brine (20 mL). The collected organic 

layers are dried over MgSO4 and then filtered. The solvent is removed under rotatory evaporation to obtain 

3.30 g (96 %) of the desired product S1 as a pale yellow solid. NMR signals are in accordance with literature 

data.4  

1H-NMR (300 MHz, CDCl3) ŭ (ppm): 7.99 (1H, br, s, -NH); 7.62 (1H, d, Ar-H); 7.36 (1H, d, Ar-H); 7.20 (1H, 

t, Ar-H); 7.13 (1H, t, Ar-H); 7.02 (1H, s, Ar-H); 4.15 (2H, q, -OCH2CH3); 3.11 (2H, t, -CH2CH2CO2-); 2.72 

(2H, t, -CH2CH2CO2-); 1.25 (3H, t, -OCH2CH3). 13C-NMR (75 MHz, CDCl3) ŭ (ppm): 173.4; 136.2; 127.1; 

122.0; 121.4; 119.3; 118.7; 115.0; 111.1; 60.3; 35.0; 20.6; 14.2. mp: 40-41 ÁC. 

 

4-(1H-indol-3-yl)-2-methylbutan-2-ol (2a) 

 

4-(1H-indol-3-yl)-2-methylbutan-2-ol 2a was obtained by treating 300 mg (1.38 mmol) of ethyl 3-(1H-indol-

3-yl)propanoate S1 following general procedure A. 255 mg (1.26 mmol) of 2a were isolated in 91% yield as a 

brown solid. NMR signals are in accordance with literature data.4 

1H-NMR (300 MHz, CDCl3) ŭ (ppm): 8.02 (1H, br, s, -NH); 7.65 (1H, d, Ar-H); 7.35 (1H, d, Ar-H); 7.23 (1H, 

t, Ar-H); 7.15 (1H, t, Ar-H); 6.96 (1H, s, Ar-H); 2.92-2.82 (2H, m, -CH2CH2(CH3)2OH); 1.99-1.89 (2H, m, -

CH2CH2(CH3)2OH); 1.36 (6H, s, -CH2CH2(CH3)2OH). 13C-NMR (75 MHz, CDCl3) ŭ (ppm): 136.3; 127.3; 

121.9; 120.9; 119.0; 118.8; 116.4; 111.1; 71.2; 43.9; 29.2; 19.9. mp: 102-104 ÁC. 
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Synthesis of substrate 2b  

Ethyl 4-(1H-indol-3-yl)butanoate S2 

 

2.5 g of 3-indolbutirric acid (12.3 mmol) are dissolved in 40 mL of absolute ethanol and then five drops of 

concentrated sulfuric acid are added, and the temperature is increased to reflux in an oil bath. Once the 

conversion of the starting material is confirmed by TLC analysis, the mixture is left cooling to room 

temperature and the solvent is removed under reduced pressure. The crude is dissolved in AcOEt (20 mL) and 

washed twice with a saturated NaHCO3 solution (2x20 mL) and once with brine (20 mL). The organic layer is 

dried over MgSO4 and then filtered and the solvent is removed in vacuo to obtain 2.6 g (91%) of the desired 

product S2 as a white solid. NMR signals are in accordance with literature data.5 

1H NMR (300 MHz, CDCl3) ŭ (ppm): 8.04 (1H, br, s, -NH); 7.63 (1H, d, Ar-H); 7.36 (1H, d, Ar-H); 7.21 (1H, 

t, Ar-H); 7.14 (1H, t, Ar-H); 6.98 (1H, s, Ar-H); 4.15 (2H, q, -CO2CH2CH3); 2.83 (2H, t, -CH2CH2CH2CO2-); 

2.40 (2H, t, -CH2CH2CH2CO2-); 2.07 (2H, q, -CH2CH2CH2CO2-); 1.27 (3H, t, -CO2CH2CH3). 13C NMR (75 

MHz, CDCl3) ŭ (ppm): 173.8; 136.3; 127.4; 121.8; 121.4; 119.1; 118.8; 115.5; 111.0; 60.2; 33.9; 25.3; 24.4; 

14.2. mp: 39-40 ÁC. 

 

5-(1H-indol-3-yl)-2-methylpentan-2-ol (2b) 

 

5-(1H-indol-3-yl)-2-methylpentan-2-ol 2b was obtained by treating 300 mg (1.30 mmol) of ethyl 4-(1H-indol-

3-yl)butanoate S2 following general procedure A. 250 mg (1.15 mmol) of 2b as a pale brown solid were 

isolated in 89% yield. NMR signals are in accordance with literature data.5 

1H-NMR (300 MHz, CDCl3) ŭ (ppm): 7.99 (1H, br, s, -NH); 7.62 (1H, d, Ar-H); 7.35 (1H, d, Ar-H); 7.20 (1H, 

t, Ar-H); 7.12 (1H, t, Ar-H); 6.98 (1H, s, Ar-H); 2.78 (2H, t, -CH2CH2CH2C(CH3)2OH); 1.86-1.73 (2H, 

m, -CH2CH2CH2C(CH3)2OH); 1.63-1.55 (2H, m, -CH2CH2CH2C(CH3)2OH + residual H2O); 1.22 (6H, 

s,  -CH2CH2CH2C(CH3)2OH).  13C-NMR (75 MHz, CDCl3) ŭ (ppm): 136.3; 127.5; 121.8; 121.1; 119.0; 118.9; 

116.6; 111.0; 71.1; 43.8; 29.2; 25.5; 24.9. mp: 83-85 ÁC. 

 

  



S8 

 

Synthesis of substrate 2c  

3-(1H-indol-3-yl)propan-1-ol S3 

 

2.74 g (12.6 mmol) of ethyl-3-(1H-indol-3-il)propanoate S1 are dissolved in 100 mL of anhydrous THF under 

inert atmosphere and cooled to 0 ÁC. 3.0 molar equivalents of DIBAL-H (in hexane solution) were added 

slowly to the ester solution. The reaction is allowed to warm up to room temperature until full conversion of 

the starting material is detected via TLC analysis. At this point, the reaction mixture was cooled again to 0 ÁC 

and quenched by dropwise addition of 1.5 mL of 1M NaOH solution first followed by 4 mL of water. The 

mixture is stirred for additional 15 minutes at room temperature. Then MgSO4 (10 g) is added to the mixture 

that is stirred for additional 15 minutes. The crude is filtered over celite, and the celite was washed several 

times with AcOEt. Then the solvent was removed under reduced pressure from the filtrate to obtain 2.00 g of 

the desired product 3-(1H-indol-3-yl)propan-1-ol S3 in 90% yield as a white amorphous solid. NMR signals 

are in accordance with literature data.6 

1H-NMR (300 MHz, CDCl3) ŭ (ppm): 7.97 (1H, br, s, -NH); 7.58 (1H, d, Ar-H); 7.27 (1H, d, Ar-H); 7.14 (1H, 

t, Ar-H); 7.09 (1H, t, Ar-H); 6.84 (1H, s, Ar-H); 3.65 (2H, t, -CH2CH2CH2OH); 2.80 (2H, t, -CH2CH2CH2OH); 

1.93 (2H, m, -CH2CH2CH2OH). 13C-NMR (75 MHz, CDCl3) ŭ (ppm): 136.3; 127.3; 121.8; 121.3; 119.0; 

118.8; 1156; 111.1; 62.4; 32.7; 21.2.  

 

 

ethyl (E)-5-(1H-indol-3-yl)pent-2-enoate S4 

 

In a round bottom flask, at room temperature, 1.58 g (9.0 mmol) of 3-(1H-indol-3-yl)propan-1-ol S3 dissolved 

in 50 mL of anhydrous chloroform are added under nitrogen atmosphere. Then, 6 molar equivalents of 

anhydrous DMSO, 2.6 molar equivalents of triethylamine and then 1.6 molar equivalents of SO3Åpyridine 

complex are added. The reaction is stirred at room temperature until complete conversion of the starting 

material (monitored by TLC) is observed. At this point, the mixture is diluted with 100 mL of AcOEt and the 

organic phase is washed twice with water (2x80 mL) and once with a saturated NaHCO3 solution (80 mL) and 

then with brine (80 mL). The organic phases are so dried under rotatory evaporation and the crude mixture is 

subsequently used without further purification for the following Horner-Wadsworth-Emmons reaction. 

The crude product is dissolved in 25 mL of THF and then 1.7 molar equivalents of triethyl-phosphonacetate 

and 1.7 molar equivalents of LiOH are added to this solution. The reaction is stirred at room temperature until 
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full conversion of the aldehyde is observed by TLC monitoring. Then, 10 mL of an aqueous NH4Cl saturated 

solution are added and the mixture is stirred for 10 minutes. The mixture is concentrated via rotatory 

evaporation, and the remaining aqueous phase is extracted twice with AcOEt (3x30 mL). The collected organic 

phases are washed with brine and then the solvent is removed via rotatory evaporation and under vacuum. The 

mixture is purified via column chromatography (SiO2, AcOEt:Hex 1:10) to afford 1.10 g (4.52 mmol) of the 

desired product S4 (50% yield) as a brown dense oil. NMR signals are in accordance with literature data.7 

1H NMR (300 MHz, CDCl3) ŭ (ppm): 7.95 (1H, br, s, -NH); 7.58 (1H, d, Ar-H); 7.36 (1H, d, Ar-H); 7.18 (1H, 

t, Ar-H); 7.13 (1H, t, Ar-H); 7.05 (1H, dt, -CH2CHCH-); 7.00 (1H, s, Ar-H); 5.88 (1H, d, -CH2CHCH-); 4.18 

(2H, q, -OCH2CH3); 2.94 (2H, t, -CH2CH2CH-); 2.63 (2H, m, -CH2CH2CH-); 1.28 (3H, t, -CH3). 13C NMR 

(75 MHz, CDCl3) ŭ (ppm): 166.9; 148.9; 136.3; 127.2; 121.8; 121.5; 121.4; 119.1; 118.6; 114.9; 111.2; 60.2; 

32.6; 23.8; 14.2.  

 

Ethyl 5-(1H-indol-3-yl)pentanoate S5 

 

In a round bottom flask were dissolved 0.433 g (1.78 mmol) of (E)-5-(1H-indol-3-yl)pent-2-enoate S4 in 15 

mL of ethyl acetate, then 0.040 g of palladium on activated charcoal (10% Pd/C) were added under nitrogen. 

After evacuating and backfilling the flask with hydrogen three times, the mixture was left under stirring 

overnight inside a Parr reactor with a hydrogen pressure of 5 atm. In the morning the reaction was analysed by 

TLC to confirm that all starting material was consumed and then the mixture was filtrated over a plug of neutral 

alumina. The solvent was removed from the filtrate under rotatory evaporation and the desired product S5 was 

isolated as a yellow solid with an 87% yield (0.38 g) without the need of further purification. NMR signals are 

in accordance with literature data.8 

1H NMR (300 MHz, CDCl3) ŭ (ppm): 7.95 (1H, br, s, -NH); 7.60 (1H, d, Ar-H); 7.35 (1H, d, Ar-H); 7.19 (1H, 

t, Ar-H); 7.11 (1H, t, Ar-H); 6.97 (1H, s, Ar-H); 4.13 (2H, q, -CH2CH3); 2.79 (2H, t, ArCH2-); 2.36 (2H, 

t, -CH2CO2Et-); 1.85-1.65 (4H, m,  ArCH2CH2CH2-); 1.26 (3H, t, -CH3). 13C NMR (75 MHz, CDCl3) ŭ (ppm): 

173.8; 136.3; 127.4; 121.8; 121.1; 119.0; 118.9; 116.3; 111.0; 60.2; 34.2; 29.5; 24.9; 24.8; 14.2. mp: 47-48 ÁC. 
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6-(1H-indol-3-yl)-2-methylhexan-2-ol (2c) 

 

6-(1H-indol-3-yl)-2-methylhexan-2-ol 2c was obtained by treating 70 mg (0.28 mmol) of ethyl 5-(1H-indol-

3-yl)pentanoate S5 following general procedure A. 60 mg (0.26 mmol) of 2c were isolated in a 93% yield as a 

yellowish solid.  

1H NMR (300 MHz, CDCl3) ŭ (ppm): 8.02 (1H, br, s, -NH); 7.63 (1H, d, Ar-H); 7.35 (1H, d, Ar-H); 7.20 (1H, 

t, Ar-H); 7.13 (1H, t, Ar-H); 6.96 (1H, s, Ar-H); 2.80 (2H, t, ArCH2-); 1.81-1.65 (2H, m, ArCH2CH2CH2CH2-), 

1.57-1.42 (4H, m, ArCH2CH2CH2CH2-), 1.23 (6H, s, -CH3). 13C NMR (75 MHz, CDCl3) ŭ (ppm): 136.3; 

127.5; 121.7; 121.0; 119.0; 118.9; 116.7; 111.0; 71.1; 43.7; 30.6; 29.2; 25.1; 24.3. HRMS (ESI-TOF) m/z: [M 

+ Na]+ Calcd for C15H21NONa 254.1521; Found 254.1523; [M - H]- Calcd for C15H20NO 230.1545; Found 

230.1551. mp: 66-68 ÁC. 
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Synthesis of substrate 2d 

Ethyl 6-(1H-indol-3-yl)-6-oxohexanoate S6 

 

Inspired by a literature procedure,8 3.60 g (20.7 mmol) of 6-ethoxy-6-oxohexanoic acid are added to a round-

bottomed flask cooled at 0 ÁC in an ice bath. 5.5 mL (d 1.631 g/mL; 75 mmol) of SOCl2 (thionyl chloride) are 

added dropwise. Once the addition is complete, the ice bath is removed, and the mixture is warmed up to room 

temperature and gradually heated to 45 ÁC in an oil bath. The reaction mixture is heated at 45 ÁC for about 1.5 

hours, after which the excess reagent is removed by distillation under reduced pressure, yielding 3.82 g (19.8 

mmol) of product (96% yield). 

In a flame-dried three-neck round-bottom flask, 1.55 g (13.2 mmol) of indole are dissolved in 45 mL of 

anhydrous CH2Cl2 and cooled to 0 ÁC under an inert atmosphere (N2). Then, 20 mL (20 mmol) of a 1 M solution 

of dimethylaluminum chloride in hexane is added, and the mixture is stirred at 0 ÁC for 30 minutes. 

Subsequently, 3.82 g (19.8 mmol) of ethyl 6-chloro-6-oxohexanoate is slowly added to the reaction mixture 

maintaining the temperature at 0 ÁC. The reaction is allowed to stir and warm up to room temperature for 2 

hours. The reaction is carefully quenched via dropwise addition of 5 mL of a saturated solution of NH4Cl at 0 

ÁC. Then, the mixture is extracted with CH2Cl2 (3x10 mL). The collected organic phases are washed with a 

saturated solution of Rochelle salt (20 mL), a saturated NaHCO3 solution (20 mL), and finally dried over 

anhydrous Na2SO4. The solid is filtered off, the solvent is removed under reduced pressure, and the crude 

residue is purified by flash column chromatography (SiO2, AcOEt:Hex 1:3 Ą 7:3), furnishing 1.70 g (6.22 

mmol, 47% yield) of product S6 as a white solid . 

1H-NMR (400 MHz, CDCl3) ŭ (ppm): 9.39 (1H, s, -NH); 8.43-8.37 (1H, m, Ar-H); 7.85 (1H, d, J = 3.1 Hz, 

Ar-H); 7.45-7.39 (1H, m, Ar-H); 7.32-7.24 (2H, m, Ar-H); 4.13 (2H, q, J = 7.1 Hz, -OCH2CH3); 2.88 (2H, t, J 

= 7.2 Hz, -C(O)CH2CH2CH2CH2CO2-); 2.37 (2H, t, J = 7.3 Hz, -CH2CO2-); 1.88-1.70 (4H, m, -

CH2CH2CH2CH2CO2-); 1.25 (3H, t, J = 7.1 Hz, -OCH2CH3). 13C-NMR (100 MHz, CDCl3) ŭ (ppm): 196.4; 

173.9; 136.6; 131.7; 125.6; 123.7; 122.7; 122.4; 118.0; 111.7; 60.5; 39.5; 34.3; 24.9; 24.7; 14.3. HRMS (ESI-

Orbitrap Fusion) m/z: [M + H]+ Calcd for C16H20NO3 274.1443; Found 274.1447. mp: 127-128 ÁC. 

 

 

Ethyl 6-(1H-indol-3-yl)-6-oxohexanoate S7 

 

Adapting a literature procedure,8 in a flame-dried three-neck round-bottom flask, 1.03 g (3.77 mmol) of ethyl 

6-(1H-indol-3-yl)-6-oxohexanoate S6 are dissolved in 30 mL of anhydrous THF under nitrogen and 430 mg 
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(11.4 mmol) of NaBH4 are added under stirring. Then, 145 ÕL of TFA (d 1.489 g/mL; 1.89 mmol) are cautiously 

added, followed by a second portion of 145 ÕL TFA (1.89 mmol) after 30 minutes. The reaction is kept under 

stirring at room temperature overnight. The next day, complete conversion of the starting material is 

ascertained by TLC and the reaction mixture is carefully quenched with a cold solution of 1 M NaOH (10 mL). 

After diluting with 10 mL of distilled water, the mixture is extracted three times with AcOEt (3x30 mL). The 

combined organic phases are dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure. 

The crude product is purified by column chromatography (SiO2, AcOEt:hexane 1:4) to provide 0.733 g of 

product S7 (2.83 mmol, 75% yield) as a white solid. NMR signals are in accordance with literature data.9 

1H-NMR  (400 MHz, CDCl3) ŭ (ppm): 7.94 (1H, s, N-H); 7.61 (1H, d, J = 7.6 Hz, Ar-H); 7.35 (1H, d, J = 8.0 

Hz, Ar-H); 7.19 (1H, t, J = 8.0 Hz, Ar-H); 7.12 (1H, t, J = 7.6 Hz, Ar-H); 6.96 (1H, s, Ar-H); 4.13 (2H, q, J = 

7.1 Hz, -OCH2CH3); 2.77 (2H, t, J = 7.6 Hz, ArCH2-); 2.31 (2H, t, J = 7.5 Hz, -CH2CO2-); 1.80-1.65 (4H, m, 

ArCH2CH2CH2CH2CH2CO2-); 1.50-1.38 (2H, m, ArCH2CH2CH2CH2CH2CO2-); 1.26 (3H, t, J = 7.1 Hz, -

OCH2CH3). 13C-NMR (100 MHz, CDCl3) ŭ (ppm): 174.1; 136.5; 127.7; 122.0; 121.2; 119.2; 119.1; 116.9; 

111.2; 60.3; 34.5; 29.9; 29.2; 25.1; 25.0; 14.4. mp: 63-64 ÁC. 

 

7-(1H-indol-3-yl)-2-methylheptan-2-ol (2d) 

 

6-(1H-indol-3-yl)-2-methylhexan-2-ol 2d was obtained by treating 680 mg (2.62 mmol) of ethyl 5-(1H-indol-

3-yl)hexanoate S7 following general procedure A. After column chromatography (SiO2, AcOEt-Hex 1:3 Ą 

1:2), 450 mg (1.83 mmol) of 2d were isolated in 70% yield as white solid.  

1H-NMR  (400 MHz, CDCl3): ŭ (ppm): 7.94 (1H, s, N-H); 7.62 (1H, d, J = 7.4 Hz, Ar-H); 7.35 (1H, d, J = 8.0 

Hz, Ar-H);  7.19 (1H, t, J = 8.0 Hz, Ar-H);  7.11 (1H, t, J = 7.4 Hz, Ar-H);  6.97 (1H, s, Ar-H); 2.77 (2H, t, J = 

7.6 Hz, Ar-CH2-); 1.75 (2H, quintet, ArCH2CH2CH2-); 1.52-1.35 (6H, m, -

ArCH2CH2CH2CH2CH2C(CH3)2OH); 1.21 (6H, s, -C(CH3)2OH).  13C-NMR  (100 MHz, CDCl3): ŭ (ppm): 

136.5; 127.7; 122.0; 121.2; 119.2; 119.1; 117.2; 111.2; 71.2; 44.1; 30.3; 30.3; 29.4; 25.3; 24.4. HRMS (ESI-

TOF) m/z: [M + Na]+ Calcd for C16H23NONa 268.1677; Found 268.1678; [M - H]- Calcd for C16H22NO 

244.1701; Found 244.1706. mp: 104-105 ÁC. 
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1H-NMR titration of indoles 2a-d with capsule 1 

 

 

General procedure B  

The values of the equilibrium constant K for encapsulation of indoles 2a-d (n = 1-4) in the cavity of capsule 1 

were obtained by 1H-NMR titration of a solution of the indole 2a-d with the capsule 1, in the presence of 

dibromomethane (DBM) as an internal standard, in CDCl3 (H2O-saturated), at 25 ÁC. As discussed in the text, 

the decrease of free indole 2a-d (quantified by comparison to DBM standard) was monitored upon addition of 

increasing capsule 1 concentration.  

In a typical experiment, an NMR tube containing 640 mL of a solution 6.0 mM in 2, and 3.0 mM in DBM, in 

CDCl3 (H2O-saturated), was thermostatted in the probe of the NMR spectrometer and the spectrum was 

recorded. In order to avoid dilutions during the titration experiment, the titrant solution contained not only 

capsule 1, but also indole 2 and internal standard DBM at the same concentration of the titrand solution. A 

small aliquot of the titrant solution (23 mM in capsule 1, 6.0 mM in substrate 2, and 3.0 mM in DBM) was 

added, and, after mixing, the NMR tube was precautionally thermostatted for approximately 20-30 minutes 

before recording the spectrum, to assure completeness of the encapsulation process. The encapsulation 

equilibrium was found to be slow on the NMR time-scale, since separate signals for free and encapsulated 

substrate were observed.NMR acquisition delay time D1 was set to 12 s to account for possible long relaxation 

times.  

The concentration of the free substrate 2a-d, as calculated from monitoring of the area of the aromatic proton 

of the substrate (marked in the structures below), was plotted vs the added concentration of capsule 1, and the 

value of the association constant K was obtained by a nonlinear least-square procedure, as the best-fit parameter 

of experimental vs. calculated free substrate concentration values, according to eq. S1. In eq S1, [2] is the 

concentration of free indole 2, c1 is the total concentration of capsule 1, c2 is the total concentration of indole 

2, and  b =  c1+ c2 + 1/K.  

 

2=c2- b- b
2
-4Ĭc1 ³ c2 /2     eq S1 

 

Consistent results with those reported below were also obtained by monitoring the area of the signal of either 

the ArCH2- or ArCH2CH2- signals, but we selected the aromatic C4-H signal (shown below) because of 

occasional superimposition of the aliphatic signals with the 1H-NMR signal of water, or of free or encapsulated 

species. 
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1H-NMR titration of 2a with capsule 1 

 

According to general procedure B, a solution 7.0 mM in 2a, and 2.9 mM in DBM, was titrated with a solution 

23 mM in capsule 1, 7.0 mM in 2a, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. 

Best-fit value of K obtained from non-linear least squares procedure:  K = (640 Ñ 20) M-1 

A)  

 
 

B) 

 

 
 
 
 
 
 
 
 
 
 



S15 

 

C)  
 

 
 

D)  
 

 

Figure S1. 1H-NMR titration of a solution 7.0 mM in 2a and 2.9 mM in DBM, with a solution 23 mM in 

capsule 1, 7.0 mM in 2a, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. (A) 1H-NMR spectra 

registered in the absence of added capsule 1 (bottom), and at the given concentration of 1 (upwards), as 

reported. (B) Plot of the concentration of 2a, as measured by 1H-NMR monitoring of area of the signal of the 

marked aromatic proton of free 2a at 7.62 ppm, in the absence and in the presence of increasing concentration 

of added capsule 1. The points of free 2a concentration are experimental, the points of encapsulated 2a are 

calculated by difference between the total concentration of 2a and free 2a concentration, and the curves are 

calculated according to eq. S1, with the best fit value K = 640 M-1. (C) Enlargement of the aromatic region of 

the 1H-NMR spectra recorded during the titration. (D) Enlargement of the aliphatic region of the 1H-NMR 

spectra recorded during the titration.  
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1H-NMR titration of 2b with capsule 1 

 

According to general procedure B, a solution 5.5 mM in 2b, and 2.9 mM in DBM, was titrated with a solution 

24 mM in capsule 1, 5.5 mM in 2b, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. 

Best-fit value of K obtained from non-linear least squares procedure:  K = (780 Ñ 60) M-1 

A)  

 
 

B) 
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C) 

 

D) 

 

Figure S2.  1H-NMR titration of a solution 5.5 mM in 2b and 2.9 mM in DBM, with a solution 24 mM in 

capsule 1, 5.5 mM in 2b, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. (A) 1H-NMR spectra 

registered in the absence of added capsule 1 (bottom) and at the given concentration of 1 (upwards), as reported. 

(B) Plot of the concentration of 2b, as measured by 1H-NMR monitoring of area of the signal of the marked 

aromatic proton of free 2b at 7.61 ppm, in the absence and in the presence of increasing concentration of the 

added capsule 1. The points of free 2b concentration are experimental, the points of encapsulated 2b are 

calculated by difference between the total concentration of 2b and free 2b concentration, and the curves are 

calculated according to eq. S1, with the best fit value K = 780 M-1. (C) Enlargement of the aromatic region of 

the 1H-NMR spectra recorded during the titration. (D) Enlargement of the aliphatic region of the 1H-NMR 

spectra recorded during the titration.  
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1H-NMR titration of 2c with capsule 1 

 

According to general procedure B, a solution 5.4 mM in 2c, and 2.9 mM in DBM, was titrated with a solution 

24 mM in capsule 1, 5.4 mM in 2c, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. 

Best-fit value of K obtained from non-linear least squares procedure:  K = (490 Ñ 20) M-1 

A) 

 
 

B) 
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C) 

 

D) 

 

Figure S3.  1H-NMR titration of a solution 5.4 mM in 2c and 2.9 mM in DBM, with a solution 24 mM in 

capsule 1, 5.4 mM in 2c, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. (A) 1H-NMR spectra 

registered in the absence of added capsule 1 (bottom), and at the given concentration of 1 (upwards), as 

reported. (B) Plot of the concentration of 2c, as measured by 1H-NMR monitoring of area of the signal of the 

marked aromatic proton of free 2c at 7.61 ppm, in the absence and in the presence of increasing concentration 

of the added capsule 1. The points of free 2c concentration are experimental, the points of encapsulated 2c are 

calculated by difference between the total concentration of 2c and free 2c concentration, and the curves are 

calculated according to eq. S1, with the best fit value K =490 M-1. (C) Enlargement of the aromatic region of 

the 1H-NMR spectra recorded during the titration. (D) Enlargement of the aliphatic region of the 1H-NMR 

spectra recorded during the titration. 
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1H-NMR titration of 2d with capsule 1 

According to general procedure B, a solution of 6.4 mM in 2d, and 2.9 mM in DBM, was titrated with a 

solution 24 mM in capsule 1, 6.4 mM in 2d, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. 

Best-fit value of K obtained from non-linear least squares procedure:  K = (125 Ñ 10) M-1 

A) 

 
B) 
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C) 

 

D) 

 

 

Figure S4.  1H-NMR titration of a solution 6.4 mM in 2d and 2.9 mM in DBM, with a solution 24 mM in 

capsule 1, 6.4 mM in 2d, and 2.9 mM in DBM, in CDCl3 (H2O-saturated), at 25 ÁC. (A) 1H-NMR spectra 

registered in the absence of added capsule 1 (bottom), and at the given concentration of 1 (upwards), as 

reported. (B) Plot of the concentration of 2d, as measured by 1H-NMR monitoring of area of the signal of the 

marked aromatic proton of free 2d at 7.61 ppm, in the absence and in the presence of increasing concentration 

of the added capsule 1. The points of free 2d concentration are experimental, the points of encapsulated 2d are 

calculated by difference between the total concentration of 2d and free 2d concentration, and the curves are 

calculated according to eq. S1, with the best fit value K =125 M-1. (C) Enlargement of the aromatic region of 

the 1H-NMR spectra recorded during the titration. (D) Enlargement of the aliphatic region of the 1H-NMR 

spectra recorded during the titration.  
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Absence of encapsulation of the internal standard CH2Br2 inside capsule 1 

 

The possibility of internal standard (CH2Br2) encapsulation inside capsule 1 was evaluated by recording the 
1H-NMR spectra of a 1:2 mixture of CH2Br2 and triphenylmethane (Ph3CH), chosen as an additional internal 

standard, at increasing capsule 1 concentration, in H2O-saturated CDCl3. 

Both the signals of CH2Br2 (at 4.93 ppm) and Ph3CH (at 5.56 ppm) are not shifted by addition of 1, indicating 

that no guest exchange rapid on the NMR timescale is observed. Moreover, no additional signals ascribable to 

encapsulated CH2Br2 or Ph3CH in a slow guest exchange regime are detected. Eventually, the relative integral 

values of the aliphatic signals of the two internal standards maintain their relative values within the 

experimental error (1:0.905Ñ0.015), providing a clear-cut evidence that neither standard undergoes significant 

encapsulation. The integral values of the monitored signals are reported below.  

 

Figure S5: 1H-NMR spectra of a solution of  9.6 mM triphenylmethane (Ph3CH) and 4.6 mM dibromomethane 

(CH2Br2) in the absence and presence of capsule 1: a) [1] = 0 mM; b) [1] = 3.3 mM; c) [1] = 7.1 mM; d) [1] = 

11 mM. 
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Cyclization experiments 

General procedure C  

Resorcinarene capsule 1 (0.40 equivalents, 40 mol%, i.e. 2.4 molar equivalents of resorcinarene, 2.0 mM) and 

substrate (1.0 equiv., 5 mM) are dissolved in water saturated chloroform inside a round bottom flask. Then an 

appropriate amount of a fresh stock solution of HCl in chloroform, previously titrated to determine its HCl 

content, is added to the mixture (final concentration 1.0 mM). The mixture is tightly closed and left stirring at 

40 ÁC in an oil bath until total conversion of the starting material (controlled by TLC). Then, the mixture is left 

cooling down to room temperature, filtered over a plug of basic alumina and the solvent is removed under 

reduced pressure. The product is isolated after purification by flash chromatography to fully remove the 

resorcinarene. Few drops of a diluted butylated hydroxytoluene (BHT) solution are added to stabilize the indole 

product and prevent aerobic degradation.  
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Cyclization of 2a to 3a  

 

Following general procedure C, 30 mg of 2a (0.15 mmol) have been converted to 24 mg of product 3a (0.13 

mmol, 87% isolated yield) as a yellowish oil. After weighing the product and determining the yield, a small 

amount (~10%) of BHT was added to the sample to prevent product degradation under air and enable reliable 

NMR analysis, (its signals are present also in the NMR spectra). NMR signals are in accordance with literature 

data.10 

1H NMR (300 MHz, CDCl3) ŭ (ppm): 7.71 (1H, br, s, -NH); 7.45 (m, 1H, ArH), 7.32 (m, 1H, ArH), 7.10 (m, 

2H, ArH), 2.82 (2H, t, -CH2CH2C(CH3)2-); 2.35 (2H, t, -CH2CH2C(CH3)2-); 1.34 (6H, s, -CH3). 13C NMR (75 

MHz, CDCl3) ŭ (ppm): 151.0, 140.6; 124.9, 120.5, 119.5; 118.6; 116.9, 111.4; 45.8; 37.9; 27.9; 22.9. FTIR 

(ATR):  nmax/cm-1 : 3380, 2940, 2850, 1450, 1315, 1230, 1080, 750, 680. 

 

 

 

 

 

 

 

 

A) 
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B) 
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C) 

 
Figure S6: 1H-NMR monitoring of the cyclization of 2a to 3a (5.0 mM, H2O-saturated CHCl3, 40 ÁC, 1 2.0 

mM, HCl 1.0 mM). (A) full spectra. (B) Enlargement of the aromatic region. (C) Enlargement of the 

aliphatic region.  
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Cyclization of 2b to 3b  

 

Following general procedure C, 30 mg of 2b (0.14 mmol) have been converted to 27 mg of product 3b (0.13 

mmol, 93% isolated yield) as a yellowish solid. After weighing the product and determining the yield, a small 

amount (< 5%) of BHT was added to the sample to prevent product degradation under air and enable reliable 

NMR analysis, (its signals are present also in the NMR spectra). NMR signals are in accordance with literature 

data.5 

1H NMR (300 MHz, CDCl3) ŭ (ppm): 7.74 (1H, br, s, -NH); 7.48 (1H, d, Ar-H); 7.30 (1H, d, Ar-H); 7.17-7.05 

(2H, m, Ar-H); 2.70 (2H, t, Ar-CH2-); 1.97-1.86 (2H, m, Ar-CH2CH2CH2-), 1.79-1.71 (2H, m, Ar-CH2CH2CH2-

); 1.34 (6H, s, -CH3). 13C NMR (75 MHz, CDCl3) ŭ (ppm): 141.7; 135.6; 127.5; 125.5; 121.0; 119.1; 118.1; 

110.4; 108.7; 39.2; 31.4; 29.7; 29.3; 21.3; 20.2. FTIR (ATR):  nmax/cm-1 3400, 3050, 2940, 2900, 2820, 1450, 

1290, 740. mp: 94-97 ÁC. 

 

 

 

 

A)
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B) 

 
C) 

 
Figure S7: 1H-NMR monitoring of the cyclization of 2b to 3b (5.0 mM, H2O-saturated CHCl3, 40 ÁC, 1 2.0 

mM, HCl 1.0 mM). (A) full spectra. (B) Enlargement of the aromatic region. (C) Enlargement of the 

aliphatic region.  
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Cyclization of 2c to 3c  

 

Following general procedure C, 20 mg of 2c (0.086 mmol) have been converted to 16 mg of product 3c (0.075 

mmol, 87% isolated yield) as a yellowish oil. After weighing the product and determining the yield, a certain 

amount (~30%) of BHT was added to the sample to prevent product degradation under air and enable reliable 

NMR analysis, (its signals are present also in the NMR spectra).  

1H NMR (300 MHz, CDCl3) ŭ (ppm): 7.86 (1H, br, s, -NH); 7.59 (1H, d, Ar-H); 7.29 (1H, d, Ar-H); 7.14-7.04 

(2H, m, Ar-H); 2.89-1.52 (8H, m, -CH2CH2CH2CH2-); 1.41 (6H, s, -CH3). 13C NMR (75 MHz, CDCl3) ŭ 

(ppm): 143.0; 135.9; 129.0; 125.5; 120.7; 119.0; 112.0; 110.2; 42.0; 35.8; 34.2; 30.3; 28.5; 26.6; 24.1. FTIR 

(ATR):  nmax/cm-1 3430, 2960, 2920, 2850, 1480, 1310, 1240, 1160. HRMS (ESI-TOF) m/z: [M + H]+ Calcd 

for C15H20N 214.1596; Found 214.1595; [M - H]- Calcd for C15H18N 212.1439; found 212.1444. 

 

 

 

A) 
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B)

 
C) 

 
Figure S8: 1H-NMR monitoring of the cyclization of 2c to 3c (5.0 mM, H2O-saturated CHCl3, 40 ÁC, 1 2.0 

mM, HCl 1.0 mM). (A) full spectra. (B) Enlargement of the aromatic region. (C) Enlargement of the 

aliphatic region. 

t = 0 

t = 0.17 h

t = 0.42 h

t = 0.75 h

t = 1.2 h

t = 2.5 h

t = 3.5 h

t = 4.4 h

t = 5.4 h

t = 6.4 h

t = 19 h

t = 22 h

t = 28 h

t = 43 h

t = 53 h

t = 0 

t = 0.17 h

t = 0.42 h

t = 0.75 h

t = 1.2 h

t = 2.5 h

t = 3.5 h

t = 4.4 h

t = 5.4 h

t = 6.4 h

t = 19 h

t = 22 h

t = 28 h

t = 43 h

t = 53 h



S31 

 

Cyclization of 2d to 3d  

 

 

General procedure B was modified, given the slower cyclization rate of substrate 2d. The reaction was carried 

out at higher HCl concentration (2 mM HCl; 40 mol%), for longer times (8 days), and at higher temperature 

(55 ÁC). Under the above conditions, 16 mg of 2d (0.065 mmol) have been converted into 8.9 mg of product 

3d (0.039 mmol, 60% isolated yield) as white solid. To prevent product degradation under air, a small amount 

(5-10 ppm) of BHT was added to the sample. 

 

1H-NMR (400 MHz, CDCl3) ŭ (ppm): 7.83 (1H, s, N-H); 7.49  (1H, d, J = 8 Hz Ar-H); 7.29 (1H, d, J = 7.6 

Hz, Ar-H); 7.14-7.03 (2H, m, Ar-H); 3.07 (2H, t, J = 6.8 Hz, Ar-CH2); 2.06 (2H, t, J = 6.6 

Hz -CH2-C(CH3)2-Ar); 1.77-1.66 (4H, m, -CH2CH2CH2CH2CH2C(CH3)2-Ar); 1.46-1.38 (2H, 

m, -CH2CH2CH2CH2CH2C(CH3)2); 1.38 (6H, s, (CH3)2). 13C-NMR (100 MHz, CDCl3) ŭ (ppm): 142.2; 135.0; 

129.2; 121.0; 118.9; 117.8; 110.0; 108.4; 40.2; 36.2; 30.7; 28.0; 25.2; 24.0; 22.5. FTIR (ATR):  nmax/cm-1: 

3330, 2960, 2920, 2860, 1660, 1560, 1460, 755. HRMS (ESI-Orbitrap Fusion) m/z: [M+H] + Calcd for 

C16H22N 228.1752; Found 228.1750. mp: 54-55 ÁC. 

 

A) 
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B) 

 

 

C) 
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D) 

 

Figure S9: 1H-NMR monitoring of the cyclization of 2d to 3d (5.0 mM, H2O-saturated CHCl3, 55 ÁC, 1 2.0 

mM, HCl 2 mM). (A) full spectra. (B) Enlargement of the aromatic region. (C) Enlargement of olefinic region. 

Small amounts of transient olefin intermediates were observed only during the cyclization of substrate 2d, that 

was carried out at higher temperature (55 ÁC vs 40 ÁC), because of slower reaction. (D) Enlargement of the 

aliphatic region.  
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Optimization experiments 

 

Table S1: Optimization of reaction conditions.a 

 

Substrate 
1 loading 

(mol%) 

Product yield b  

after 1 day 

Product yield b 

after 2 days 

2a 10 16 32 

2a 20 27 36 

2a 40 70 85 

2b 10 6 14 

2b 20 21 36 

2b 40 76 92 
a Conditions as reported in general procedure C. b NMR yields. 
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Control experiments 

Attempts of 2a cyclization in the absence of capsule 1 

 

 

Time evolution of the mixture 2a (2 mM) and HCl (1.2 mM) monitored by 1H-NMR spectroscopy for 45 

hours (H2O-saturated CDCl3, 40ÁC). 

No peak associated to the formation of product 3a is detected during the reaction. 

 

An analogous situation with no detectable amount of 3a product is observed also upon variation of HCl 

concentration (0.4 mM, 0.8 mM, 2 mM, 100 mM) as well as by using triflic acid (CF3SO3H, 10 mM) for 72 

hours. 
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Attempts of 2b cyclization in the absence of capsule 1 

 

 

Time evolution of the mixture 2b (2 mM) and HCl (1.2 mM) monitored by 1H-NMR spectroscopy for 64 

hours (H2O-saturated CDCl3, 40 ÁC). 

 

No peak associated to the formation of product 3b is detected during this time interval. 
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Preferential binding of Bu4NI over 2a inside capsule 1  

 

 

 

 

  

1H-NMR spectra (H2O-saturated CDCl3, 25 ÁC), from bottom to top: a) Bu4NI 1 mM; b) capsule 1 1 mM + 

Bu4NI 1 mM; c) capsule 1 1 mM + Bu4NI 1 mM + 2a 5 mM + HCl 2 mM; d) capsule 1 1 mM + 2a 5 mM; e) 

free 2a; f) capsule 1. 

 

 

 

c) 1 + Bu4NI + 2a + HCl

b) 1 + Bu4NI

a) Bu4NI

f) 1

d) 1 + 2a

e) 2a
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Enlargement of the aliphatic region of the 1H-NMR spectra (H2O-saturated CDCl3, 25 ÁC), from bottom to 

top: a) Bu4NI 1 mM; b) capsule 1 1 mM + Bu4NI 1 mM; c) capsule 1 1 mM + Bu4NI 1 mM + 2a 5 mM; d) 

capsule 1 1 mM + 2a 5 mM; e) free 2a; f) capsule 1. 

In spectrum c, no evidence of significant encapsulation of 2a is observed (the peaks associated to its binding 

are barely visible), even with 2a being in excess compared to Bu4NI. In contrast, peaks associated to the 

encapsulation of Bu4NI (see spectrum b) are clearly observed. 

 

  

c) 1 + Bu4NI + 2a + HCl

b) 1 + Bu4NI

a) Bu4NI

f) 1

d) 1 + 2a

e) 2a
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Preferential binding of Bu4NI over 2b inside capsule 1  

 

 

 

 

1H-NMR spectra (H2O-saturated CDCl3, 25 ÁC), from bottom to top: a) Bu4NI; b) capsule 1 1 mM + Bu4NI 1 

mM; c) capsule 1 1mM + Bu4NI 1mM + 2b 5 mM; d) e) free 2b; f) capsule 1. 

In spectrum c, no significant encapsulation of 2b is observed, even with 2b being in excess compared to Bu4NI. 

In contrast, peaks associated to the encapsulation of Bu4NI (see spectrum b) are clearly observed. 

 

  

b) 1 + Bu4NI

e) 2b

a) Bu4NI

f) 1

c) 1 + Bu4NI + 2b + HCl

d) 1 + 2b
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Enlargement of the aliphatic region of the 1H-NMR spectra (H2O-saturated CDCl3, 25 ÁC), from bottom to 

top: a) Bu4NI 1 mM; b) capsule 1 1 mM + Bu4NI 1 mM; c) capsule 1 1 mM + Bu4NI 1 mM + 2b 5 mM; d) 

capsule 1 1 mM + 2b 5 mM; e) free 2b; f) capsule 1. 

 

In spectrum c, no significant encapsulation of 2b is observed, even with 2b being in excess compared to Bu4NI. 

In contrast, peaks associated to the encapsulation of Bu4NI (see spectrum b) are clearly observed. 

 

  

b) 1 + Bu4NI

e) 2b

a) Bu4NI

f) 1

c) 1 + Bu4NI + 2b + HCl

d) 1 + 2b
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Attempts of cyclization of 2a in the presence of Bu4NI as a competing guest 

 

 

 

 

Time evolution of the mixture 2a, capsule 1 and HCl in the presence of Bu4NI monitored by 1H-NMR 

spectroscopy (H2O-saturated CDCl3, 40 ÁC). From bottom to top:  

a) Bu4NI;  

b) capsule 1;  

c) capsule 1 1.0 mM + Bu4NI 1.0 mM;  

d) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM;  

e) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM + HCl 1.0 mM;  

f) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM + HCl 1.0 mM after 4h at 40 ÁC;  

g) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM + HCl 1.0 mM after 21h at 40 ÁC;  

d) 1 + Bu4NI + 2a

c) 1 + Bu4NI

a) Bu4NI

b) 1

g) 1 + Bu4NI + 2a + HCl, 21h

f) 1 + Bu4NI + 2a + HCl, 4h

e) 1 + Bu4NI + 2a + HCl

h) 1 + Bu4NI + 2a + HCl, 29h

i) 1 + Bu4NI + 2a + HCl, 45h
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h) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM + HCl 1.0 mM after 29 h at 40 ÁC;  

i) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2a 5.0 mM + HCl 1.0 mM after 45 h at 40 ÁC;  

After the addition of the reactants and heating up the reaction mixture, no conversion of 2a to 3a is detected at 

all, even after 45 hours. In contrast, in the absence of Bu4NI, the reaction is almost complete in the same period 

of time.  
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Time evolution of the mixture 2b, capsule 1 and HCl in the presence of Bu4NI monitored by 1H-NMR 

spectroscopy (H2O-saturated CDCl3, 40 ÁC). From bottom to top:  

a) 2b  

b) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM;  

c) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 6 h at 40 ÁC;  

d) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 24 h at 40 ÁC;  

e) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 27 h at 40 ÁC;  

f) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 30 h at 40 ÁC;  

g) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 48 h at 40 ÁC;  

h) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 72 h at 40 ÁC;  

i) capsule 1 1.0 mM + Bu4NI 1.0 mM + 2b 5.0 mM + HCl 1.0 mM after 96 h at 40 ÁC;  

a) 2b

d) 1 + Bu4NI + 2b + HCl, 24h

c) 1 + Bu4NI + 2b + HCl, 6h

b) 1 + Bu4NI + 2b + HCl

e) 1 + Bu4NI + 2b + HCl, 27h

f) 1 + Bu4NI + 2b + HCl, 30h

h) 1 + Bu4NI + 2b + HCl, 72h

g) 1 + Bu4NI + 2b + HCl, 48h

i) 1 + Bu4NI + 2b + HCl, 96h

j) 1 + Bu4NI + 2b + HCl, 144h


















































