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 1. General Information 

 All chemicals were purchased from commercial suppliers and used as received except for dry THF used for the 

preparation of compound 3. Commercial THF was dried by metallic sodium in the presence of benzophenone as an indicator. 

The solvent was freshly distilled for every preparation. 

 Preparative chromatographic separations were performed using silica gel (40 – 60 m particles, pore size 60 Å) 

supplied by Acros. 

 NMR spectra were recorded on a Bruker Avance 300 spectrometer with working frequency 300.13 MHz for 1H and 

75.48 MHz for 13C, or a Bruker Avance 500 spectrometer with working frequency 500.13 MHz for 1H and 125.77 for 13C. 

Both spectrometers were equipped with a BBFO probe. All spectra were recorded in DMSO-d6 or CDCl3 at 30 °C and 

referenced to the residual undeuterated solvents (DMSO – 2.50 ppm for 1H and 39.52 ppm for 13C; CHCl3 – 7.26 ppm for 1H 
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and 77.16 ppm for 13C).1 Chemical shifts are given in parts per million (ppm), coupling constants are given in Hertz (Hz). 

The multiplicities of signals are reported as singlet (s), doublet (d), triplet (t), broad (br) or a combination of these. The 

assigned hydrogen or carbon atoms to the corresponding signals are written in italics. 

 Melting points were determined using a MPM-HV2 melting point apparatus in an open-end capillary tube with an 

automatic melting point detector and are uncorrected. 

 IR spectra were recorded on an ATI Mattson Genesis Series FTIR spectrometer in KBr pellets. Characteristic 

absorptions are reported in reciprocal centimeters (cm-1) and the following abbreviations are used: strong (s), medium (m), 

weak (w), broad (br) or a combination of these. 

 MALDI-TOF mass spectra were recorded on a MALDI-TOF Axima CFR spectrometer. Samples were ionized with 
the aid of a nitrogen laser (wavelength 337 nm, maximum power 6 MW). -Cyano-4-hydroxycinnamic acid (HCCA) was 
used as the matrix. HRMS spectra were recorded on an Agilent 6224 Accurate-Mass TOF mass spectrometer. Samples were 
ionized by positive electrospray ionization (ESI). 

 

 

 

 2. Experimental Section – Multistep Preparation of Compound 2 

 Compound 2 was synthesized in several steps including the preparation of 2,3-dihydro-1H-imidazol-2-one, its 
conversion to the corresponding diacetyl, following by a Diels-Alder cycloaddition with cyclopentadiene and final 
deacetylation. All these preparations, previously described in literature,2–4 were optimized to increase the reaction yields 
(Scheme s1). 

Scheme S1 Multistep preparation of compound 2. 

 

2.1. 2,3-Dihydro-1H-imidazol-2-one (3) 

Hydantoin (1.00 g, 10.0 mmol) was suspended in dry THF (10 mL) under argon atmosphere. After the mixture was cooled to 

0 °C, 1M DIBAL solution in THF (45 mL, 45 mmol of DIBAL) was added dropwise over 25 min. The resulting solution was 

stirred at 0 °C for further 7 h. MeOH/H2O (9:1 v/v) solution (100 mL) was added and the reaction mixture was heated under 

reflux for 13.5 h during which a gel-like material formed. It was filtered off by vacuum filtration and the filtrate was 

concentrated in vacuo to give 0.54 g of white solid. The retenate was extracted with refluxing MeOH/H2O (9:1 v/v) solution 

(100 mL) and treated as the reaction mixture to give another 0.24 g of white solid. Total yield: 0.78 g (9.3 mmol, 93 %). 

Melting point: 240.7 – 242.3 °C, decomp. (lit.2 240 – 243 °C); 1H NMR (300 MHz, DMSO-d6): 6.23 (s, 2H, CH); 9.69 (s, 

2H, NH); 13C NMR (75 MHz, DMSO-d6): 108.4 (=CH); 154.9 (C=O). 
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2.2. 1,3-Diacetyl-2,3-dihydro-1H-imidazol-2-one (4) 

A solution of compound 3 (486 mg, 5.78 mmol) in acetic anhydride (4 mL, ~ 7 eq.) was heated under reflux for 90 min. 

Excess of the liquid reagent was removed by azeotropic distillation with toluene. The crude yellowish product was purified 

by silica gel column chromatography using hexane/ethyl acetate (2:1 v/v) as the mobile phase. A highly crystalline white 

solid was obtained as the product. Yield: 967 mg (5.75 mmol, 99.5 %). Melting point: 102.6 – 102.8 °C (lit.5 105 – 106 °C); 
1H NMR (300 MHz, CDCl3): 2.64 (s, 6H, CH3); 7.07 (s, 2H, =CH); 13C NMR (125 MHz, CDCl3): 24.2 (CH3); 109.6 (=CH); 

149.6 (ureide C=O); 167.7 (CH3CO). 

 

2.3. Endo-3,5-diacetyl-3,5-diazatricyclo[5.2.1.02,6]dec-8-ene-4-one (5) 

Compound 4 (3.00 g, 17.8 mmol) together with freshly distilled cyclopentadiene (15 mL, ~ 10 eq.) were heated in a pressure 

tube at 140 °C for 24 h. Excess of dicyclopentadiene was removed by azeotropic distillation with water yielding a yellow 

solid. The crude product was purified by silica gel column chromatography using hexane/ethyl acetate (2:1 v/v) as the mobile 

phase. A white crystalline solid was obtained as the product. Yield: 4.12 g (17.6 mmol, 98.6 %). Melting point: 115.8 – 

116.6 °C (lit.6 119 – 120 °C); 1H NMR (300 MHz, CDCl3): 1.39 (d, J = 9.8 Hz, 1H, bridge CHA); 1.69 (d, J = 9.8 Hz, 1H, 

bridge CHB); 2.46 (s, 6H, CH3); 3.53 (s, 2H, bridgehead CH); 4.41 (s, 2H, NCH); 6.03 (s, 2H, =CH); 13C NMR (125 MHz, 

CDCl3): 24.5 (CH3); 45.6 (bridge CH2); 45.9 (bridgehead CH); 55.2 (NCH); 135.1 (=CH); 153.1 (ureide C=O); 170.9 

(CH3CO). 

 

2.4. Endo-3,5-diazatricyclo[5.2.1.02,6]dec-8-ene-4-one (2)

Compound 5 (4.35 g, 18.6 mmol) was partially dissolved in methanol (15 mL). After the addition of 50 % aqueous KOH 

(50 mL) the mixture was heated under reflux for 4.5 h. The resulting mixture was filtered, the retenate was washed with 

water (100 mL) and dried in vacuo yielding a tan solid. The filtrate was neutralized with 4M HCl and extracted with 

chloroform (8 50 mL). The connected extracts were dried over anhydrous MgSO4 and concentrated in vacuo to give a light 

yellow solid. Both crude solid products were purified by silica gel column chromatography using isopropyl alcohol/ 

tetrahydrofuran/chloroform (1:1:3 v/v/v) as the mobile phase yielding 1.51 g of white crystalline solid. The 100 mL of water 

used for washing the original filtrate were extracted with chloroform (5 30 mL). The connected extracts were dried over 

anhydrous MgSO4 and concentrated in vacuo to give 0.59 g of white crystalline solid. Total yield: 2.10 g (14.0 mmol, 

75.3 %). Melting point: 230.5 – 231.0 °C, decomp. (lit.3 225 – 228 °C); 1H NMR (500 MHz, CDCl3): 1.19 (dt, J1 = 9.4 Hz, 

J2 = 2.0 Hz, 1H, bridge CHA); 1.57 (dt, J1 = 9.4 Hz, J2 = 2.0 Hz, 1H, bridge CHB); 3.03 (t, J = 2.0 Hz, 2H, bridgehead CH); 

4.14 (s, 2H, NCH); 4.44 (br s, 2H, NH); 6.17 (t, J = 2.0 Hz, 2H, =CH); 13C NMR (75 MHz, CDCl3): 44.6 (bridge CH2); 46.7 

(bridgehead CH); 57.6 (NCH); 134.9 (=CH); 164.0 (C=O). 
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 3. 1H and 13C NMR Spectra 

Figure S1 1H NMR (300 MHz, CDCl3, 30 °C) of endo-3,5-diazatricyclo[5.2.1.02,6]decane-4-one (1). 

Figure S2 13C NMR (125 MHz, CDCl3, 30 °C) of endo-3,5-diazatricyclo[5.2.1.02,6]decane-4-one (1). 
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Figure S3 1H NMR (300 MHz, CDCl3, 30 °C) of norbornahemicucurbit[6]uril (NorHmCB[6]). 

Figure S4 13C NMR (125 MHz, CDCl3, 30 °C) of norbornahemicucurbit[6]uril (NorHmCB[6]). 
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