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Anhang  
A Kristallstrukturanalysen 
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Kristalldaten 

Summenformel: C18H16N2O6 
Molare Masse: 368.34 g/mol  
Raumgruppe: P -1 (triklin)  
Absorption: µ = 0.11 mm-1  
Kristallgröße:    0.04 × 0.06 × 0.55 mm³  
Habitus:    gelbe Nadeln 
Gitterkonstanten: a = 6.8684(8) Å α = 102.920(9)°  
(berechnet aus b = 15.5574(17) Å β = 97.023(10)° 
5433 Reflexen mit c = 16.0192(19) Å γ = 97.951(9)° 
2.6°< θ < 28.3°) V = 1631.4(3)Å3  z = 4 
 F(000) = 768 
Temperatur: –80°C 
Dichte: drön = 1.5 g/cm-3 
 

Datensammlung 
Diffraktometer: STOE IPDS 2T 
Strahlung: Mo-Kα Graphitmonochromator 
Scan–Typ ω scans 
Scan–Breite 1° 
Messbereich 2° ≤ θ ≤ 28° 
  -9 ≤ h ≤ 9  -20 ≤ k ≤ 20   -21 ≤ l ≤ 21 
Reflexzahl: 
gemessen 23274  
unabhängige 23271 (Rσ = 0.1225) 
beobachtete 7524 (|F|/σ(F) > 4.0) 
 

Abbildung 1: Struktur der Verbindung 207 gemäß der Kristallstrukturanalyse. 
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Datenkorrektur, Strukturlösung und -verfeinerung 
Korrekturen:  Lorentz- und Polarisationskorrektur. 

Lösung:  Programm: SIR-2004 (Direkte Methoden) 

Verfeinerung: Programm: SHELXL-2018 (Vollmatrixverfahren). 
496 verfeinerte Parameter,  

gewichtete Verfeinerung:  w=1/[σ2(Fo
2) + (0.2*P)²],wobei 

P=(Max(Fo
2,0)+2*Fc

2)/3. Wasserstoffatome 
geometrisch eingefügt und reitend verfeinert, 
Nichtwasserstoffatome anisotrop verfeinert. 

Diskrepanzfaktor: wR2 = 0.4147 (R1 = 0.1196 für beobachtete 
Reflexe, 0.2881 für alle Reflexe) 

Fitgüte: S = 1.022 
maximale Änderung  
der Parameter:  0.001 * e.s.d 
maximale Peakhöhe in  
diff. Fouriersynthese: 0.46, -0.44 eÅ-3 
Bemerkung: Kristall enthält zwei identische symmetrieunab-

hängige Moleküle. Verfeinerung als Zwilling 
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Endkoordinaten und äquivalente Auslenkungsparameter (Å²) 
Uäq= (1/3)*∑∑ijai

*aj
*aiaj 

Atom X Y Z Uäq 
N1A   0.2376(9) -0.0423(4)  0.4234(4)  0.049(2) 
C2A   0.247(1)  0.0238(5)  0.4940(5)  0.047(3) 
C3A   0.263(1)  0.0040(5)  0.5787(5)  0.046(3) 
C4A   0.268(1) -0.0828(5)  0.5900(5)  0.048(3) 
C5A   0.281(1) -0.0982(5)  0.6721(5)  0.048(3) 
C6A   0.294(1) -0.0249(5)  0.7447(5)  0.047(3) 
C7A   0.288(1)  0.0603(5)  0.7335(5)  0.049(3) 
C8A   0.273(1)  0.0730(5)  0.6498(5)  0.046(3) 
O9A   0.2670(8)  0.1609(3)  0.6443(4)  0.055(2) 
C10A  0.248(1)  0.1845(5)  0.5664(6)  0.054(3) 
C11A  0.242(1)  0.1128(5)  0.4889(5)  0.044(3) 
N12A  0.2283(9)  0.1369(4)  0.4127(4)  0.050(2) 
C13A  0.218(1)  0.0701(5)  0.3414(5)  0.048(3) 
C14A  0.204(1)  0.0909(5)  0.2593(5)  0.052(3) 
C15A  0.194(1)  0.0259(5)  0.1860(5)  0.050(3) 
C16A  0.197(1) -0.0652(5)  0.1910(5)  0.051(3) 
C17A  0.211(1) -0.0859(5)  0.2696(5)  0.050(3) 
C18A  0.223(1) -0.0193(5)  0.3460(5)  0.047(3) 
O19A  0.2826(9) -0.1793(3)  0.6893(4)  0.056(2) 
C20A  0.274(1) -0.2521(5)  0.6168(6)  0.064(4) 
O21A  0.3077(8) -0.0477(3)  0.8218(3)  0.052(2) 
C22A  0.322(1)  0.0223(5)  0.8990(5)  0.059(3) 
O23A  0.2404(10)  0.2610(3)  0.5680(4)  0.068(3) 
O24A  0.1757(9)  0.0369(3)  0.1041(4)  0.057(2) 
C25A  0.161(2)  0.1244(5)  0.0942(6)  0.073(4) 
O26A  0.1876(8) -0.1243(3)  0.1144(4)  0.057(2) 
C27A  0.200(1) -0.2147(5)  0.1164(6)  0.068(4) 
C2B   0.255(1)  0.4649(5) -0.0135(5)  0.044(3) 
C3B   0.264(1)  0.4869(5) -0.0969(5)  0.045(3) 
C4B   0.262(1)  0.5741(5) -0.1069(5)  0.046(3) 
C5B   0.271(1)  0.5921(5) -0.1867(5)  0.047(3) 
C6B   0.274(1)  0.5217(5) -0.2598(5)  0.047(3) 
C7B   0.277(1)  0.4355(5) -0.2500(5)  0.046(3) 
C8B   0.275(1)  0.4210(4) -0.1680(5)  0.045(3) 
O9B   0.2861(8)  0.3332(3) -0.1622(3)  0.051(2) 
C10B  0.291(1)  0.3088(5) -0.0847(5)  0.049(3) 
C11B  0.266(1)  0.3770(4) -0.0088(5)  0.044(3) 
N12B  0.2548(9)  0.3488(4)  0.0642(4)  0.049(2) 
C13B  0.241(1)  0.4124(5)  0.1346(5)  0.046(3) 
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C14B  0.235(1)  0.3896(5)  0.2148(5)  0.048(3) 
C15B  0.225(1)  0.4515(5)  0.2877(5)  0.050(3) 
C16B  0.224(1)  0.5433(5)  0.2833(5)  0.048(3) 
C17B  0.228(1)  0.5671(5)  0.2069(5)  0.052(3) 
C18B  0.238(1)  0.5031(5)  0.1312(5)  0.046(3) 
O19B  0.2777(8)  0.6747(3) -0.2033(3)  0.055(2) 
C20B  0.283(1)  0.7476(5) -0.1309(5)  0.063(3) 
O21B  0.2778(9)  0.5466(3) -0.3355(3)  0.056(2) 
C22B  0.264(1)  0.4774(5) -0.4125(5)  0.058(3) 
O23B  0.3142(9)  0.2337(3) -0.0859(4)  0.060(2) 
O24B  0.2224(8)  0.4364(3)  0.3672(4)  0.056(2) 
C25B  0.228(1)  0.3465(5)  0.3747(6)  0.067(4) 
O26B  0.2172(9)  0.5994(3)  0.3605(4)  0.059(2) 
C27B  0.219(1)  0.6919(5)  0.3606(6)  0.067(4) 

 

anisotrope Auslenkungsparameter 
Atom U11 U22 U33 U12 U13 U23 
N1A   0.037(4)  0.051(4)  0.061(4)  0.010(3)  0.011(3)  0.015(3) 
C2A   0.030(4)  0.051(4)  0.058(5)  0.009(3)  0.005(4)  0.010(4) 
C3A   0.037(4)  0.056(4)  0.050(5)  0.013(4)  0.008(4)  0.019(4) 
C4A   0.038(4)  0.053(4)  0.051(5)  0.007(4)  0.011(4)  0.008(4) 
C5A   0.038(4)  0.049(4)  0.058(5)  0.005(3)  0.009(4)  0.015(4) 
C6A   0.039(4)  0.060(5)  0.045(4)  0.008(4)  0.011(4)  0.017(4) 
C7A   0.040(4)  0.059(5)  0.049(5)  0.010(4)  0.008(4)  0.014(4) 
C8A   0.036(4)  0.050(4)  0.054(5)  0.007(3)  0.010(4)  0.016(4) 
O9A   0.059(4)  0.052(3)  0.056(4)  0.012(3)  0.007(3)  0.013(3) 
C10A  0.055(5)  0.052(5)  0.057(5)  0.010(4)  0.008(4)  0.015(4) 
C11A  0.035(4)  0.045(4)  0.053(5)  0.008(3)  0.009(4)  0.014(4) 
N12A  0.042(4)  0.056(4)  0.053(4)  0.009(3)  0.011(3)  0.011(3) 
C13A  0.036(4)  0.054(4)  0.052(5)  0.008(3)  0.009(4)  0.011(4) 
C14A  0.041(4)  0.060(5)  0.059(5)  0.010(4)  0.013(4)  0.020(4) 
C15A  0.042(4)  0.069(5)  0.045(5)  0.016(4)  0.010(4)  0.020(4) 
C16A  0.037(4)  0.064(5)  0.053(5)  0.010(4)  0.009(4)  0.017(4) 
C17A  0.041(4)  0.052(4)  0.060(5)  0.013(4)  0.009(4)  0.018(4) 
C18A  0.033(4)  0.061(5)  0.049(5)  0.009(4)  0.008(4)  0.020(4) 
O19A  0.065(4)  0.049(3)  0.055(3)  0.016(3)  0.013(3)  0.012(3) 
C20A  0.073(6)  0.054(5)  0.070(6)  0.018(4)  0.022(5)  0.018(4) 
O21A  0.057(4)  0.058(3)  0.047(3)  0.014(3)  0.012(3)  0.016(3) 
C22A  0.063(6)  0.066(5)  0.047(5)  0.014(4)  0.010(4)  0.010(4) 
O23A  0.096(5)  0.046(3)  0.062(4)  0.020(3)  0.011(4)  0.011(3) 
O24A  0.066(4)  0.063(3)  0.053(3)  0.025(3)  0.018(3)  0.023(3) 
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C25A  0.108(8)  0.069(5)  0.054(5)  0.037(5)  0.023(6)  0.022(4) 
O26A  0.057(4)  0.060(3)  0.053(3)  0.014(3)  0.011(3)  0.008(3) 
C27A  0.073(6)  0.059(5)  0.074(6)  0.016(5)  0.017(5)  0.013(4) 
N1B   0.032(3)  0.049(3)  0.053(4)  0.009(3)  0.006(3)  0.008(3) 
C2B   0.035(4)  0.046(4)  0.053(5)  0.009(3)  0.011(4)  0.010(4) 
C3B   0.031(4)  0.051(4)  0.055(5)  0.011(3)  0.010(4)  0.017(4) 
C4B   0.033(4)  0.053(4)  0.051(5)  0.011(3)  0.005(4)  0.007(4) 
C5B   0.040(4)  0.049(4)  0.057(5)  0.014(3)  0.011(4)  0.019(4) 
C6B   0.036(4)  0.059(5)  0.047(5)  0.010(3)  0.007(4)  0.015(4) 
C7B   0.035(4)  0.054(4)  0.048(5)  0.006(3)  0.009(4)  0.008(4) 
C8B   0.034(4)  0.042(4)  0.057(5)  0.012(3)  0.004(4)  0.008(4) 
O9B   0.050(3)  0.051(3)  0.053(3)  0.009(3)  0.010(3)  0.012(3) 
C10B  0.044(4)  0.044(4)  0.059(5)  0.008(4)  0.013(4)  0.008(4) 
C11B  0.033(4)  0.045(4)  0.054(5)  0.007(3)  0.007(4)  0.008(4) 
N12B  0.036(3)  0.059(4)  0.052(4)  0.011(3)  0.008(3)  0.011(3) 
C13B  0.033(4)  0.055(4)  0.051(5)  0.011(3)  0.008(4)  0.008(4) 
C14B  0.040(4)  0.047(4)  0.061(5)  0.013(3)  0.014(4)  0.018(4) 
C15B  0.035(4)  0.067(5)  0.049(5)  0.008(4)  0.012(4)  0.015(4) 
C16B  0.036(4)  0.055(4)  0.054(5)  0.011(3)  0.010(4)  0.008(4) 
C17B  0.041(4)  0.053(4)  0.061(5)  0.011(4)  0.011(4)  0.011(4) 
C18B  0.034(4)  0.058(5)  0.050(5)  0.011(3)  0.006(4)  0.015(4) 
O19B  0.061(4)  0.052(3)  0.054(3)  0.014(3)  0.012(3)  0.013(3) 
C20B  0.076(6)  0.051(4)  0.063(5)  0.015(4)  0.015(5)  0.011(4) 
O21B  0.068(4)  0.054(3)  0.049(3)  0.016(3)  0.013(3)  0.010(3) 
C22B  0.066(6)  0.063(5)  0.048(5)  0.013(4)  0.012(4)  0.015(4) 
O23B  0.072(4)  0.049(3)  0.061(4)  0.018(3)  0.014(3)  0.008(3) 
O24B  0.060(4)  0.060(3)  0.054(3)  0.016(3)  0.020(3)  0.016(3) 
C25B  0.078(7)  0.066(5)  0.065(6)  0.016(5)  0.022(5)  0.027(5) 
O26B  0.058(4)  0.058(3)  0.057(4)  0.012(3)  0.011(3)  0.007(3) 
C27B  0.073(6)  0.063(5)  0.059(5)  0.009(5)  0.019(5) -0.001(4) 
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Endkoordinaten und isotrope Auslenkungsparameter der Wasserstoffatome(Å²) 
Atom X Y Z Uiso 
H4A   0.26170  -0.13115   0.54101   0.057  
H7A   0.29335   0.10921   0.78187   0.059  
H14A  0.20069   0.15084   0.25569   0.062  
H17A  0.21393  -0.14606   0.27259   0.060  
H20A  0.15432  -0.25641   0.57500   0.096  
H20B  0.27003  -0.30775   0.63606   0.096  
H20C  0.39238  -0.24242   0.58923   0.096  
H22A  0.44750   0.06404   0.90708   0.088  
H22B  0.31846  -0.00382   0.94920   0.088  
H22C  0.21005   0.05453   0.89350   0.088  
H25A  0.13029   0.12261   0.03239   0.109  
H25B  0.28710   0.16461   0.11941   0.109  
H25C  0.05402   0.14622   0.12396   0.109  
H27A  0.19268  -0.25084   0.05717   0.102  
H27B  0.08984  -0.23893   0.14251   0.102  
H27C  0.32700  -0.21648   0.15099   0.102  
H4B   0.25445   0.62085  -0.05846   0.056  
H7B   0.27937   0.38770  -0.29831   0.056  
H14B  0.23805   0.32945   0.21764   0.057  
H17B  0.22540   0.62744   0.20479   0.062  
H20D  0.29024   0.80337  -0.15006   0.094  
H20E  0.39971   0.75144  -0.08770   0.094  
H20F  0.16175   0.73814  -0.10512   0.094  
H22D  0.26163   0.50364  -0.46276   0.087  
H22E  0.14214   0.43399  -0.41937   0.087  
H22F  0.37994   0.44724  -0.40819   0.087  
H25D  0.11024   0.30647   0.33880   0.100  
H25E  0.22960   0.34425   0.43537   0.100  
H25F  0.34843   0.32746   0.35492   0.100  
H27D  0.34365   0.71585   0.34325   0.100  
H27E  0.21037   0.72582   0.41899   0.100  
H27F  0.10597   0.69697   0.31964   0.100  
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B NMR-Spektren 
  



















































































































































































































































































 






