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S1 

Citronellal isomerization: experiment with capsule [16] 

  
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), 72 h (E) at 60 °C. 

 

  



 
 

S2 

Citronellal isomerization: control experiments with capsule [16] and competitive ammonium 

guests 3  

 

 
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. 
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S3 

Citronellal isomerization: control experiments with 4-n-hexyl-resorcinol 2 

 

 
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. 
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S4 

Citronellal isomerization: control experiments with acetic acid 

 

 
 
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), 72 h (E) at 60 °C. 
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S5 

Citronellal isomerization: experiment with capsule [16.(H2O)8] 

 

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. 
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S6 

Citronellal isomerization: overview after 24 h 

 
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. 
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S7 

Dehydration of 1,1-diphenylethanol: experiment with capsule [16] 

 
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. 

  



 
 

S8 

Dehydration of 1,1-diphenylethanol: control experiments with capsule [16] and competitive 

ammonium guests 3  

 
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. 
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S9 

Dehydration of 1,1-diphenylethanol: control experiments with 4-n-hexylresorcinol (2) 

 
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. 
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S10 

Dehydration of 1,1-diphenylethanol: control experiments with acetic acid 

 
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. 
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S11 

Dehydration of 1,1-diphenylethanol: experiment with [16‧(H2O)8] 

 

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. 
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S12 

Dehydration of 1,1-diphenylethanol: overview after 20 h 

 
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. 
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S13 

α-Pinene isomerization: experiment with capsule [16] 

 
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. 

 

  



 
 

S14 

α-Pinene isomerization: control experiments with capsule [16] and competitive ammonium 

guests 3  

 
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. 
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S15 

α-Pinene isomerization: control experiments with 4-n-hexyl-resorcinol 2 

 
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. 
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S16 

α-Pinene isomerization: control experiments with acetic acid 

 
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. 
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S17 

α-Pinene isomerization: experiment with capsule [16
.(H2O)8] 

 
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. 
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S18 

α-Pinene isomerization: overview after 24 h 

 
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. 
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S19 

β-Pinene isomerization: Experiment with capsule [16] 

 

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. 

 

  



 
 

S20 

 β-Pinene isomerization: control experiments with capsule [16] and competitive ammonium 

guests 3  

 
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. 

  

D 

 

 

 

C 

 

 

 

B 

 

 

 

A 



 
 

S21 

β-Pinene isomerization: control experiments with 4-n-hexyl-resorcinol 2 

 
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. 
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S22 

β-Pinene isomerization: control experiments with acetic acid 

 
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. 
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S23 

β-Pinene isomerization: experiment with capsule [16
.(H2O)8] 

 
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. 
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S24 

β-Pinene isomerization: overview after 24 h 

 
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. 
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S25 

β-Pinene isomerization at room temperature: experiment with capsule [16] 

 

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. 
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S26 

β-Pinene isomerization at room temperature: control experiments with capsule [16] and 

competitive ammonium guests 3 

 

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. 
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S27 

β-Pinene isomerization at room temperature: experiment with capsule [16
.(H2O)8] 

 

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. 
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S28 

β-Pinene isomerization at room temperature: overview after 64 h 

 

 
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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S29 

 
Figure S29: EIMS spectrum of α-pinene. 
 
 

 
Figure S30: EIMS spectrum of camphene. 
 

PlacidoB-bPineneCapsula60C_100415 10/04/2015 11.51.20

PlacidoB-bPineneCapsula60C_100415 #458 RT: 7.34 AV: 1 SB: 2 7.28, 7.41 NL: 4.97E4
T: {0;0} + c EI det=350.00 Full ms [ 35.00-500.00]
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S30 

 
Figure S31: EIMS spectrum of β-pinene. 
 
 

 
Figure S32: EIMS spectrum of α-terpinene 
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T: {0;0} + c EI det=350.00 Full ms [ 35.00-500.00]

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

93.2

41.3

69.3

91.2

77.2

39.3 80.2
94.2 121.267.2

53.3
136.3

55.3
65.351.2 107.343.3 105.281.270.363.2 122.2115.4 137.4 164.5130.6 157.9 199.6181.1151.3 175.4 188.386.144.2 206.3

PlacidoB-bPineneCapsula60C_100415 10/04/2015 11.51.20

PlacidoB-bPineneCapsula60C_100415 #620 RT: 8.53 AV: 1 SB: 2 7.28, 7.41 NL: 1.13E4
T: {0;0} + c EI det=350.00 Full ms [ 35.00-500.00]

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

121.2

93.2

136.3
91.2

77.2

79.2

105.2

41.3 119.2
43.339.3 107.265.2

94.3 122.3
53.2 80.251.2

108.2 134.255.3 137.3103.367.2 81.344.2 151.974.2 132.3 193.2169.9146.5 181.4 198.1163.3109.395.3 205.9

 

β-pinene 

 

-terpinene 



 
 

S31 

 
Figure S33: EIMS spectrum of limonene. 

 

 
Figure S34: EIMS spectrum of -terpinene 
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Figure S35: EIMS spectrum of terpinolene. 
 
 
 

 
Figure S36: MSEI spectrum for (−)-isopulegol M.W. = 154 
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Figure S37: EIMS spectrum of citronellal. 
 
 

 
Figure S38: EIMS spectrum of neo-isopulegol. 
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Placido-CitronellalCaps-18h_170415 #912 RT: 10.16 AV: 1 NL: 3.30E4
T: {0;0} + c EI det=350.00 Full ms [ 35.00-500.00]

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

41.3

69.3

55.3

95.3

56.3 67.3
39.3

121.3
43.3

84.2
81.2 111.353.3 70.3

110.393.2 97.357.3
98.3 112.379.2 136.3 139.2

44.2 77.2 154.385.2 107.365.351.3 122.359.2 99.3 140.3113.2 155.373.2 126.2 153.587.249.3 179.3166.1 170.8

Placido-CitronellalCaps-18h_170415 17/04/2015 12.36.03

Placido-CitronellalCaps-18h_170415 #963 RT: 10.53 AV: 1 NL: 3.04E3
T: {0;0} + c EI det=350.00 Full ms [ 35.00-500.00]

40 50 60 70 80 90 100 110 120 130 140 150 160 170

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

41.3

67.2

69.3

71.2
81.3

55.3

121.393.2

95.343.3 56.3 84.2
39.3

53.3
79.244.3

111.2

57.3 109.3

97.3
98.3

77.2
85.2

91.2 136.3
112.3 139.2123.351.3 65.3 72.2

36.2
154.473.345.3 59.3 105.2 113.287.2 125.0 133.3 151.1 158.8140.2 170.2166.3 172.4

 
O

(+)-Neo Isopulegol 

citronellal 


	Cover
	Main file

