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Supplementary Information 

 

Fig S1 | Trimerization of dodecanal 

 

Fig. S2 | Example of 1H NMR spectra for the determination of water in resorcin[4]arene (a) the 

CHCl3 residual solvent is integrated first, (b) then the CH triplet (4.30 ppm) and the water signal 

(variable chemical shift). (c) If the CH triplet and the water singlet overlap, the aromatic CH 

singlet (6.11 ppm) should be used to deduce the water integral. 

Derivation of the equations 
Equation 2 

𝑐ெ(𝐸𝑡ଷ𝑁 𝑡𝑖𝑡𝑟𝑎𝑛𝑡) =
𝑛(𝐸𝑡ଷ𝑁)

𝑉(𝑣𝑜𝑙𝑢𝑚𝑒𝑡𝑟𝑖𝑐 𝑓𝑙𝑎𝑠𝑘)
=

𝑚(𝐸𝑡ଷ𝑁)

𝑉(𝑣𝑜𝑙𝑢𝑚𝑒𝑡𝑟𝑖𝑐 𝑓𝑙𝑎𝑠𝑘) × 𝑀௪(𝐸𝑡ଷ𝑁)
= 

𝑛 (𝑚𝑜𝑙): 𝑚𝑜𝑙𝑎𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 

𝑚 (𝑔): 𝑚𝑎𝑠𝑠 

𝑉 (𝐿): 𝑣𝑜𝑙𝑢𝑚𝑒 

𝑀𝑤 ቀ
𝑔

𝑚𝑜𝑙
ቁ : 𝑚𝑜𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 

𝑐ெ ൬
𝑚𝑜𝑙

𝐿
൰ : 𝑚𝑜𝑙𝑎𝑟 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 

c b a 



Equation 3 

𝑐ெ(𝐻𝐶𝑙 𝑠𝑡𝑜𝑐𝑘 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛) =
୬(ு ௦௧ ௦௨௧)

(ு ௦௧ ௦௨௧)
=

(ா௧యே ௧௧௧)

(ு ௦௧ ௦௨௧)
=

ಾ(ா௧యே ௧௧௧)×(ா௧యே ௧௧௧)

(ு ௦௧ ௦௨௧)
  

𝑉 (µ𝐿): 𝑣𝑜𝑙𝑢𝑚𝑒 

𝑛 (𝑚𝑜𝑙): 𝑚𝑜𝑙𝑎𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 

𝑐ெ ቀ



ቁ : 𝑚𝑜𝑙𝑎𝑟 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛  

Equation 4 

𝑟 ൬
𝐻ଶ𝑂 𝑝𝑟𝑒𝑠𝑒𝑛𝑡

𝑐𝑎𝑝𝑠𝑢𝑙𝑒
൰ =

𝑛(𝐻ଶ𝑂 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒) − 𝑛(𝐻ଶ𝑂 𝑖𝑛 𝐶𝐷𝐶𝑙ଷ)

𝑛(𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛[4]𝑎𝑟𝑒𝑛𝑒 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)
× 6

=

𝑖𝑛𝑡(𝐻ଶ𝑂 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)
2

𝑖𝑛𝑡(𝐶𝐻𝐶𝑙ଷ 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)
−

𝑖𝑛𝑡(𝐻ଶ𝑂 𝑖𝑛 𝐶𝐷𝐶𝑙ଷ)
2

𝑖𝑛𝑡(𝐶𝐻𝐶𝑙ଷ 𝑖𝑛 𝐶𝐷𝐶𝑙ଷ)

𝑖𝑛𝑡(𝐶𝐻 − 𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛[4]𝑎𝑟𝑒𝑛𝑒 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)
4

𝑖𝑛𝑡(𝐶𝐻𝐶𝑙ଷ 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)

× 6 

𝑟: 𝑟𝑎𝑡𝑖𝑜 

𝑛 ∶  𝑎𝑚𝑜𝑢𝑛𝑡 

𝑖𝑛𝑡: 𝑝𝑒𝑎𝑘 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 

Equation 5 and 10 

𝑚(𝐻ଶ𝑂 𝑡𝑜 𝑎𝑑𝑑) = 𝑛(𝐻ଶ𝑂 𝑡𝑜 𝑎𝑑𝑑) × 𝑀𝑤(𝐻ଶ𝑂) =
𝑟 ቀ

𝐻ଶ𝑂 𝑡𝑜 𝑎𝑑𝑑
𝑐𝑎𝑝𝑠𝑢𝑙𝑒

ቁ × 𝑛(𝑅𝑆) × 𝑀𝑤(𝐻ଶ𝑂)

6
=

=
𝑟 ቀ

𝐻ଶ𝑂 𝑡𝑜 𝑎𝑑𝑑
𝑐𝑎𝑝𝑠𝑢𝑙𝑒

ቁ × 𝑚(𝑅𝑆) × 𝑀𝑤(𝐻ଶ𝑂)

𝑀𝑤(𝑅𝑆) × 6

=

ቆ𝑟 ቀ
𝐻ଶ𝑂 𝑡𝑎𝑟𝑔𝑒𝑡

𝑐𝑎𝑝𝑠𝑢𝑙𝑒
ቁ − 𝑟 ቀ

𝐻ଶ𝑂 𝑝𝑟𝑒𝑠𝑒𝑛𝑡
𝑐𝑎𝑝𝑠𝑢𝑙𝑒

ቁቇ × 𝑚(𝑅𝑆) × 𝑀𝑤(𝐻ଶ𝑂)

𝑀𝑤(𝑅𝑆) × 6
 

𝑛 (𝑚𝑜𝑙): 𝑚𝑜𝑙𝑎𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 

𝑚 (𝑔): 𝑚𝑎𝑠𝑠 

𝑟 (−): 𝑟𝑎𝑡𝑖𝑜 

𝑀𝑤 ቀ
𝑔

𝑚𝑜𝑙
ቁ : 𝑚𝑜𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡  

𝑅𝑆 ∶  𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛[4]𝑎𝑟𝑒𝑛𝑒 

 

 



Equation 6 

𝑟 ൬
𝐻ଶ𝑂

𝑐𝑎𝑝𝑠𝑢𝑙𝑒
൰ =

𝑛(𝐻ଶ𝑂 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)

𝑛(𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛[4]𝑎𝑟𝑒𝑛𝑒)
× 6 =

𝑖𝑛𝑡(𝐻ଶ𝑂 𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒)
2

𝑖𝑛𝑡(𝐶𝐻 − 𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛[4]𝑎𝑟𝑒𝑛𝑒)
4

× 6 

𝑟: 𝑟𝑎𝑡𝑖𝑜 

𝑛 (𝑚𝑜𝑙): 𝑚𝑜𝑙𝑎𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 

𝑖𝑛𝑡: 𝑝𝑒𝑎𝑘 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 

Equation 7 

 

 

𝑟 ൬
𝐻ଶ𝑂

𝑐𝑎𝑝𝑠𝑢𝑙𝑒
൰ =

𝑛(𝐻ଶ𝑂) × 6

𝑛(𝑅𝑆)
=

𝑚(𝐻ଶ𝑂) × 6

𝑛(𝑅𝑆) × 𝑀௪(𝐻ଶ𝑂)
=

𝑝𝑝𝑚(𝐻ଶ𝑂) × 𝑚(𝑠𝑜𝑙) × 6

10 × 𝑛(𝑅𝑆) × 𝑀௪(𝐻ଶ𝑂)

=
𝑝𝑝𝑚(𝐻ଶ𝑂) × 𝑚(𝑠𝑜𝑙) × 𝑀௪(𝑅𝑆) × 6

10 × 𝑚(𝑅𝑆) × 𝑀௪(𝐻ଶ𝑂)

=
𝑝𝑝𝑚(𝐻ଶ𝑂) × 𝑚(𝑠𝑜𝑙) × 𝑀𝑤(𝑅𝑆) × 6

10 × 𝑉(𝑠𝑜𝑙) × 𝑀௪(𝐻ଶ𝑂) × 𝑐௪(𝑅𝑆)
 

𝑟 (−): 𝑟𝑎𝑡𝑖𝑜 

𝑚 (𝑔): 𝑚𝑎𝑠𝑠 

𝑛 (𝑚𝑜𝑙): 𝑚𝑜𝑙𝑎𝑟 𝑎𝑚𝑜𝑢𝑛𝑡 

𝑉 (𝑚𝐿): 𝑣𝑜𝑙𝑢𝑚𝑒 

𝑀𝑤 ቀ
𝑔

𝑚𝑜𝑙
ቁ : 𝑚𝑜𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡  

𝑐௪  ቀ
𝑔

𝑚𝐿
ቁ : 𝑤𝑒𝑖𝑔ℎ𝑡 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 

𝑅𝑆 ∶  𝑟𝑒𝑠𝑜𝑟𝑐𝑖𝑛𝑎𝑟𝑒𝑛𝑒 

𝑠𝑜𝑙 ∶  𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

  



NMR spectra 

 

Fig. S3 | 1H NMR spectrum of resorcin[4]arene 1 (500 MHz, chloroform-d, 298K) 

 

Fig. S4 | 13C NMR spectrum of resorcin[4]arene 1 (126 MHz, chloroform-d, 298K) 



 

Fig. S5 | 1H NMR spectrum of resorcin[4]arene 1 (500 MHz, acetone-d6, 298K) 

 

Fig. S6 | 13C NMR spectrum of resorcin[4]arene 1 (126 MHz, acetone-d6, 298K) 



 

Fig. S7 | 1H NMR spectrum of isolongifolenone 4 (500 MHz, chloroform-d, 298K) 

 

Fig. S8 | 13C NMR spectrum of isolongifolenone 4 (126 MHz, chloroform-d, 298K) 



 

Fig. S9 | 1H NMR spectrum of presilphiperfolan-1β-ol 6 (500 MHz, benzene-d6, 298K) 

 

Fig. S10 | 13C NMR spectrum of presilphiperfolan-1β-ol 6 (126 MHz, benzene-d6, 298K) 




