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Materials and Methods 
Instrumentation and operating conditions:
The 1H NMR spectra were acquired at 298 K with a Bruker AVANCE 300 operating at 300.15 MHz and with a Bruker 400 operating at 400.15 MHz. The chemical shift values (δ) in ppm refer to SiMe4 (TMS) as standard. For GC-MS analysis a GC Trace GC 2000 was used equipped with HP5-MS column (30 m, ID 0.25 mm, 0.5 μm film), the carrier gas used was the He coupled to a quadrupole MS Thermo Finnigan Trace MS (full scan, EI at 70 eV). 
[bookmark: _Ref48142601]All the chemicals are commercially available and were used as received by the seller without further purification. The water-saturated chloroform-d was prepared by adding, at room temperature, few drops of bi-distilled water to a 100 mL bottle chloroform-d previously passed on basic alumina in agreement with recent literature results to avoid interference by HCl[[endnoteRef:1]]. Resorcin[4]arene 1 was synthesized and purified according to the procedure reported in the literature[1,[endnoteRef:2]]. [1:  Köster J.M., Tiefenbacher K., ChemCatChem, 2018, 10, 2941-2944; doi: 10.1002/cctc.201800326.]  [2:  a) Sverker Högberg A.G., J. Org. Chem. 1980, 45, 4498–4500, doi: 10.1021/jo01310a046. b) Antesberger J., Cave G.W., Ferrarelli M.C., Heaven M.W., Raston C.L., Atwood J.L., Chem. Commun. 2005, 892–894, doi: 10.1039/B412251H.] 


Dehydration of 1,1-diphenylethanol to 1,1-diphenylethylene
1 (0.027 mmol, 6 eq. with respect to the hexameric capsule, 45 mM, 10 mol% of capsule with respect to substrate) was dissolved in an NMR tube containing 0.6 mL of water-saturated chloroform-d previously passed on basic alumina. Subsequently, 1,1-diphenylethanol (75 mM) was introduced and the tube was maintained at 60 °C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

β-Pinene and α-pinene isomerization
1 (0.027 mmol, 6 eq. with respect to the hexameric capsule, 45 mM, 10 mol% of capsule with respect to substrate) was dissolved in an NMR tube containing 0.6 mL of water-saturated chloroform-d previously passed on basic alumina. Subsequently, β-pinene or α-pinene (75 mM) was added and the tube was heated at 60 °C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

(S)-citronellal isomerization 
1 (0.027 mmol, 6 eq. with respect to the hexameric capsule, 45 mM, 10 mol% of capsule with respect to substrate) was dissolved in a NMR tube containing 0.6 mL of water-saturated chloroform-d previously passed on basic alumina. (S)-citronellal was then added (75 mM) and the tube was heated at 60 °C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

Control experiments with 4-n-hexyl-resorcinol 2
4-n-hexylresorcinol 2 (0.108 mmol, 30 mM, 4 eq. with respect to the capsule) was dissolved in an NMR tube containing 0.6 mL of water-saturated chloroform-d previously passed on basic alumina. Subsequently, the substrate was introduced (75 mM), and the tube was heated at 60 °C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

Control experiments with capsule and competitive ammonium guests 3 
In an NMR tube containing 0.6 mL of water-saturated chloroform-d previously passed on basic alumina, 1 (0.027 mmol, 6 eq. with respect to the capsule, 45 mM) was dissolved. Tetrabutylammonium bromide 3 (10 eq. with respect to the capsule, 75 mM) was added and the tube heated until clear. Subsequently, the substrate was added (75 mM), and the tube maintained at 60 °C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

Control experiments with acetic acid 4
The substrate (75 mM) was introduced into an NMR tube with 0.6 mL of water-saturated chloroform-d previously passed on basic alumina. Subsequently, acetic acid 4 (30 mM, 4 eq. with respect to the capsule) was added. The tube was heated at 60 ° C. The progress of the reaction was monitored by 1H NMR and GC-MS by periodic sampling of the solution.

Control experiments with low water content and hexameric capsule A 16.(H2O)8
[bookmark: _Ref86758692]1 was dried to remove residual water content treating 500 mg of the compound with 10 mL of cyclohexane further removing the azeotropic mixture under vacuum. The treatment with cyclohexane was repeated two more times. The solid product was left under high vacuum for 20 h to remove traces of cyclohexane. A mother solution of 1 (0.27 mmol, 6 eq. with respect to the hexameric capsule, 45 mM) was prepared with 6 mL of  chloroform-d previously passed on basic alumina and molecular sieves 3Å. To favor dissolution the mixture was heated gently and sonicated. This provided a solution of the hexameric capsule A 16.(H2O)8 with water content < 50 mM in agreement with a recent publication by Reek.[[endnoteRef:3]]  [3:  Poole D. A. III, Mathew S., Reek J. N. H., J. Am. Chem. Soc. 2021, 143, 40, 16419–16427; doi: 10.1021/jacs.1c04924] 




Citronellal isomerization: experiment with capsule [16]
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Figure S1:1H NMR spectra in water-saturated CDCl3 of a solution of citronellal (75 mM), [16] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



Citronellal isomerization: control experiments with capsule [16] and competitive ammonium guests 3 
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Figure S2:1H NMR spectra in water-saturated CDCl3 of a solution of citronellal (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM) recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



Citronellal isomerization: control experiments with 4-n-hexyl-resorcinol 2
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Figure S3:1H NMR spectra in water-saturated CDCl3 of a solution of citronellal (75 mM), n-hexylresorcinol 2 (30 mM) recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



Citronellal isomerization: control experiments with acetic acid
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Figure S4:1H NMR spectra in water-saturated CDCl3 of a solution of citronellal (75 mM), acetic acid (29 mM) recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



Citronellal isomerization: experiment with capsule [16.(H2O)8]
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Figure S5:1H NMR spectra in water-saturated CDCl3 of a solution of citronellal (75 mM), [16.(H2O)8] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.


Citronellal isomerization: overview after 24 hE
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Figure S6:1H NMR spectra in water-saturated CDCl3. A: citronellal (75 mM), [16.(H2O)8 ] (7.5 mM), Bu4NBr 3 (78 mM); B: citronellal (75 mM), [16.(H2O)8 ] (7.5 mM); C: citronellal (75 mM), acetic acid (29 mM); D: citronellal (75 mM), n-hexylresorcinol 2 (30 mM); E: citronellal (75 mM), [16.(H2O)8] (7.5 mM). Spectra recorded after 24 h at 60 °C.


 


Dehydration of 1,1-diphenylethanol: experiment with capsule [16]
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Figure S7:1H NMR spectra in water-saturated CDCl3 of a solution of 1,1-diphenylethanol (75 mM), [16] (7.5 mM) recorded after 3 h (A) and 20 h (B) at 60 °C.


Dehydration of 1,1-diphenylethanol: control experiments with capsule [16] and competitive ammonium guests 3 
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Figure S8:1H NMR spectra in water-saturated CDCl3 of a solution of 1,1-diphenylethanol (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM) recorded after 3 h (A) and 20 h (B) at 60 °C.



Dehydration of 1,1-diphenylethanol: control experiments with 4-n-hexylresorcinol 2
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Figure S9:1H NMR spectra in water-saturated CDCl3 of a solution of 1,1-diphenylethanol (75 mM), n-hexylresorcinol 2 (30 mM) recorded after 3 h (A) and 20 h (B) at 60 °C.



Dehydration of 1,1-diphenylethanol: control experiments with acetic acid
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Figure S10:1H NMR spectra in water-saturated CDCl3 of a solution of 1,1-diphenylethanol (75 mM), acetic acid (29 mM) recorded after 3 h (A) and 20 h (B) at 60 °C.



 


Dehydration of 1,1-diphenylethanol: experiment with [16‧(H2O)8]
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Figure S11:1H NMR spectra in water-saturated CDCl3 of a solution of 1,1-diphenylethanol (75 mM), [16.(H2O)8] (7.5 mM) recorded after 3 h (A) and 20 h (B) at 60 °C.



Dehydration of 1,1-diphenylethanol: overview after 20 hE
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Figure S12:1H NMR spectra in water-saturated CDCl3. A: 1,1-diphenylethanol (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM); B: 1,1-diphenylethanol (75 mM), [16] (7.5 mM); C: 1,1-diphenylethanol (75 mM), acetic acid (29 mM); D: 1,1-diphenylethanol (75 mM), n-hexylresorcinol 2 (30 mM); E: 1,1-diphenylethanol (75 mM), [16.(H2O)8] (7.5 mM). Spectra recorded after 20 h at 60 °C.


α-Pinene isomerization: experiment with capsule [16]D
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Figure S13:1H NMR spectra in water-saturated CDCl3 of a solution of α-pinene (75 mM), [16.] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



α-Pinene isomerization: control experiments with capsule [16] and competitive ammonium guests 3 D
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Figure S14:1H NMR spectra in water-saturated CDCl3 of a solution of α-pinene (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM) recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



α-Pinene isomerization: control experiments with 4-n-hexyl-resorcinol 2D
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Figure S15:1H NMR spectra in water-saturated CDCl3 of a solution of α-pinene (75 mM), n-hexylresorcinol 2 (30 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



α-Pinene isomerization: control experiments with acetic acidD
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Figure S16:1H NMR spectra in water-saturated CDCl3 of a solution of α-pinene (75 mM), acetic acid (29 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



α-Pinene isomerization: experiment with capsule [16.(H2O)8]D
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Figure S17:1H NMR spectra in water-saturated CDCl3 of a solution of α-pinene (75 mM), [16.(H2O)8] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.


α-Pinene isomerization: overview after 24 h
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Figure S18:1H NMR spectra in water-saturated CDCl3. A: α-pinene (75 mM), [16.(H2O)8 ] (7.5 mM), Bu4NBr 3 (78 mM); B: α-pinene (75 mM), [16.(H2O)8 ] (7.5 mM); C: α-pinene (75 mM), acetic acid (29 mM); D: α-pinene (75 mM), n-hexylresorcinol 2 (30 mM); E: α-pinene (75 mM), [16.(H2O)8] (7.5 mM). Spectra recorded after 24 h at 60 °C.


β-Pinene isomerization: Experiment with capsule [16]D



C



B



A

[image: ]
Figure S19:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



 β-Pinene isomerization: control experiments with capsule [16] and competitive ammonium guests 3 D
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Figure S20:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM) recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.


β-Pinene isomerization: control experiments with 4-n-hexyl-resorcinol 2D
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Figure S21:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), n-hexylresorcinol 2 (30 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



β-Pinene isomerization: control experiments with acetic acidD
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Figure S22:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), acetic acid (29 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.



β-Pinene isomerization: experiment with capsule [16.(H2O)8]D
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Figure S23:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16.(H2O)8] (7.5 mM), recorded after preparation (A), after 1.5 h (B), 3 h (C), 24 h (D) at 60 °C.


β-Pinene isomerization: overview after 24 h
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Figure S24:1H NMR spectra in water-saturated CDCl3. A: β-pinene (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM); B: β-pinene (75 mM), [16] (7.5 mM); C: β-pinene (75 mM), acetic acid (29 mM); D: β-pinene (75 mM), n-hexylresorcinol 2 (30 mM); E: β-pinene (75 mM), [16.(H2O)8] (7.5 mM). Spectra recorded after 24 h at 60 °C.

 

β-Pinene isomerization at room temperature: experiment with capsule [16]D
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Figure S25:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16] (7.5 mM) recorded after 1 h (A), 23 h (B), 35 h (C), 64 h (D) at room temperature.


β-Pinene isomerization at room temperature: control experiments with capsule [16] and competitive ammonium guests 3D
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Figure S26:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16.] (7.5 mM), Bu4NBr 3 (78 mM) recorded after 1 h (A), 23 h (B), 35 h (C), 64 h (D) at room temperature.



β-Pinene isomerization at room temperature: experiment with capsule [16.(H2O)8]
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Figure S27:1H NMR spectra in water-saturated CDCl3 of a solution of β-pinene (75 mM), [16‧(H2O)8] (7.5 mM) recorded after 1 h (A), 23 h (B), 35 h (C), 64 h (D) room temperature.



β-Pinene isomerization at room temperature: overview after 64 h
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Figure S28:1H NMR spectra in water-saturated CDCl3. A: β-pinene (75 mM), [16.] (7.5 mM); B: β-pinene (75 mM), [16] (7.5 mM), Bu4NBr 3 (78 mM); C: β-pinene (75 mM), [16.(H2O)8] (7.5 mM). Spectra recorded after 64 h at room temperature.
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Figure S29: EI-MS spectrum of α-pinene.
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Figure S30: EI-MS spectrum of camphene.
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Figure S31: EI-MS spectrum of β-pinene.
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Figure S32: EI-MS spectrum of α-terpinene
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Figure S33: EI-MS spectrum of limonene.
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Figure S34: EI-MS spectrum of -terpinene
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Figure S35: EI-MS spectrum of terpinolene.
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Figure S36: MS-EI spectrum for (-)-isopulegol M.W. = 154
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Figure S37: EI-MS spectrum of citronellal.
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Figure S38: EI-MS spectrum of neo-isopulegol.
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PlacidoB-bPineneCapsula60C_100415 #640RT:8.67AV:1SB:27.28, 7.41NL:1.82E5

T:{0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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PlacidoB-bPineneCapsula60C_10041510/04/2015 11.51.20

PlacidoB-bPineneCapsula60C_100415 #689RT:9.03AV:1SB:27.28, 7.41NL:1.25E4

T:{0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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PlacidoB-bPineneCapsula60C_10041510/04/2015 11.51.20

PlacidoB-bPineneCapsula60C_100415 #735RT:9.37AV:1SB:27.28, 7.41NL:3.10E4

T:{0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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Placido-CitronellalCaps-18h_17041517/04/2015 12.36.03

Placido-CitronellalCaps-18h_170415 #912RT:10.16AV:1NL:3.30E4

T:{0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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Placido-CitronellalCaps-18h_17041517/04/2015 12.36.03

Placido-CitronellalCaps-18h_170415 #963RT:10.53AV:1NL:3.04E3

T:{0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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