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1. Crystallographic Details 

Table S1:.Crystal structure refinement table of compounds 10a, 11. 

 10a 11 

empirical formula C14H20N4O4 C9H12N4O2 
M [g/mol] 308.34 208.23 
λ [Å] 1.54178 1.54178 
T [K] 110 106 
crystal system monoclinic orthorombic 
space group P21/c Pbca 

Z 4 12 
a [Å] 14.1020(13) 8.0638(7) 
b [Å] 5.5694(3) 15.8581(8) 
c [Å] 19.3126(12) 21.5715(13) 
α [°] 90 90 
β [°] 98.478(8) 90 
γ [°] 90 90 
V [Å3] 1500.22(18) 2758.5(3) 
Dc [g/cm3] 1.365 1.504 
µ [mm−1] 0.848 0.921 
F(000) 656 1320 
crystal size [mm] 0.20×0.08×0.03 0.20×0.10×0.06 
θ range [°] 3.638 to 67.693 4.099 to 65.684 
limiting indices −16 ≤ h ≤ 14,  

−6 ≤ k ≤ 6,  
−22 ≤ l ≤ 19 

−9 ≤ h ≤ 9,  
−9 ≤ k ≤ 18,  
−24 ≤ l ≤ 24 

reflections collected 9890 14617 
independent 2596 2357 
Rint 0.0771 0.0901 
completeness 0.976 0.987 
absorption correction semi-empirical from equivalents semi-empirical from equivalents 
max. / min. transmission 1.0 / 0.85 1.00 / 0.42 
Data / restraints / parameter 2596 / 0 / 204 2357 / 0 / 196 
R1, ωR2 [I>2�(I)] 0.0787, 0.2044 0.0534, 0.1295 

R1, ωR2 (all data) 0.1086, 0.2281 0.0781, 01495 
GooF on F2 1.047 1.027 
peak / hole [eÅ−3] 0.383 / −0.336 0.451 / −0.300 
CCDC 1823829 1823830 
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Figure S1: ORTEP-Plot of the molecular structure of 10a. Thermal ellipsoids are shown at 50% 
probability level. 

 

 

Figure S2: ORTEP-Plot of the molecular structure of 11. Thermal ellipsoids are shown at 50% 
probability level. 
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Figure S3: ORTEP-Plot of the molecular structure of 11 (side view). Thermal ellipsoids are shown at 
50% probability level. 

 
Figure S4: ORTEP-Plot of the molecular structure of 11 (side view). Thermal ellipsoids are shown at 
50% probability level. The defined planes (dihedral angle: 42.34 °) elucidate the half-chair 
conformation of the annelated rings. 

 

 
Figure S5: ORTEP-Plot of the molecular structure of 11 (side view).Thermal ellipsoids are shown at 
50% probability level. The defined planes (dihedral angle: 46.87 °) elucidate the half-chair 
conformation of the annelated rings. 
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2. Size Exclusion Chromatography (SEC) 

 

Bis-(6-isocyanatohexyl) uretdione 6a 

 

Figure S6: SEC of 6a. 
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Tris-6-isocyanatohexyl iminooxadiazinedione / isocyanurate mixture 7a / 8a 

 

 

Figure S7: SEC of 7a / 8a. 
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Bis-(5-isocyanatopentyl) uretdione 6b 

 

 

Figure S8: SEC of 6b. 
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Tris-(5-isocyanatopentyl) iminooxadiazinedione / isocyanurate mixture 7b / 8b 

 

 

Figure S9: SEC of 7b / 8b.  
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3. Nuclear Magnetic Resonance (NMR) 

1,3 Diisocyanatopropane: GDI 4 

 
Figure S10: 1H-NMR (600 MHz, C6D6) of 4. Signals indicated with * are from the solvent (diphenyl 
ether). 

 
Figure S11: 13C{1H}-NMR (176.10 MHz, C6D6) of 4. Signals indicated with * are from the solvent 
(diphenyl ether). 
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1,3-Diisocyanato-3-methylbutane: MBDI 5 

 
Figure S12: 1H-NMR (700 MHz, C6D6) of 5. Signals indicated with * are from the solvent (1,2-
dichlorobenzene). 

 

Figure S13: 13C{1H}-NMR (176.10 MHz, C6D6) of 5. Signals indicated with * are from the solvent (1,2-
dichlorobenzene). 
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Bis-(6-isocyanatohexyl) uretdione 6a 

 
Figure S14: 1H-NMR (600 MHz, C6D6) of 6a. 

Tris-(6-isocyanatohexyl) iminooxadiazinedione / isocyanurate mixture 7a / 8a 

 
Figure S15: 1H-NMR (600 MHz, C6D6) of 7a / 8a. 
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Bis-(6-isocyanatopentyl) uretdione 6b 

 
Figure S16: 1H-NMR (600 MHz, C6D6) of 6b. 

Tris-(5-isocyanatopentyl) iminooxadiazinedione / isocyanurate mixture 7b / 8b 

 
Figure S17: 1H-NMR (600 MHz, C6D6) of 7b / 8b. 
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3-(3-Isocyanatopropyl)-7,8-dihydro-2H,6H-pyrimido[2,1-b][1,3,5]oxadiazine-2,4(3H)-

dione 9 (Bicyclic iminooxadiazinedione of 4) 

 

Figure S18: 1H-NMR (700 MHz, C6D6) of 9. 

 

Figure S19: 13C{1H}-NMR (176.10 MHz, C6D6) of 9.  
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3-(3-isocyanato-3-methylbutyl)-8,8-dimethyl-7,8-dihydro-2H,6H-pyrimido[2,1-

b][1,3,5]oxadiazine-2,4(3H)-dione 10a (Bicyclic iminooxadiazinedione of 5) 

 
Figure 1: 1H-NMR (600 MHz, CDCl3) of 10a. 

 
Figure 2: 13C{1H}-NMR (150.96 MHz, CDCl3) of 10a. 



S15 

 

 

Figure S22: 1H-15N-HMBC (700 MHz, 70.97 MHz, CDCl3) of 10a. 

 

Figure S23: 15N-NMR (70.97 MHz, CDCl3) of 10a (taken from the 1H-15N-HMBC, see Figure S22). 
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3,4,9,10-tetrahydro-2H,6H,8H-dipyrimido[2,1-b:1',2'-e][1,3,5]oxadiazin-6-one 11 

 
Figure 3: 1H-NMR (700 MHz, C6D6) of 11. 

 
Figure 45: 13C{1H}-NMR (176.10 MHz, C6D6) of 11.  
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4. Gas chromatography – mass spectrometry (GC – MS) 

3-(3-Isocyanatopropyl)-7,8-dihydro-2H,6H-pyrimido[2,1-b][1,3,5]oxadiazine-2,4(3H)-

dione 9 (Bicyclic iminooxadiazinedione of 4) 

 

 
Figure S265: Gas chromatogram of 9 (reaction mixture). The peak at 18.8 min indicates structure 11, 
the peak at 18.9 min indicates structure 9. 

 

 

Figure S276: Mass spectrum of the compound eluting at 18.9 min (see Figure S26), indicating 
structure 9. 

 

Figure S28: Mass spectrum of the compound eluting at 18.8 min (see Figure S26), indicating structure 
11 (the tricyclic decarboxylation product of 9 formed during the GC-MS process (compare Figure S27): 
m/z 252 � 208, m/z -44 (-CO2)). 
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3-(3-isocyanato-3-methylbutyl)-8,8-dimethyl-7,8-dihydro-2H,6H-pyrimido[2,1-

b][1,3,5]oxadiazine-2,4(3H)-dione 10a (Bicyclic iminooxadiazinedione of 5) 

 

 
Figure S29: Gas chromatogram of 10 (reaction mixture). The peaks at 18.5 and at 18.7 min indicate 
10. The peaks at 18.1 and 18.2 min indicate tricyclic decarboxylation products of 10, analogous to 
structure 11. 

 
Figure S30: Mass spectrum of the compounds eluting at 18.5 and 18.7 min (see Figure S29), 
indicating structure 10. 

 

Figure S31: Mass spectrum of the compounds eluting at 18.1 and 18.2 min (see Figure S29), 
indicating decarboxylation products of 10 formed during the GC-MS process (compare Figure S30): 
m/z 308 � 264 / m/z 293 � 249, m/z -44 (-CO2)). 


