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 1H NMR Spectrum of 2a (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 2a (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 2b (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 2b (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 2c (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 2c (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 2d (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 2d (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 2e (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 2e (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 3 (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 3 (100 MHz, CDCl3) δ (ppm) 
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 1H NMR Spectrum of 6a (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6a (100 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S10 

  
1H NMR Spectrum of 6b (400 MHz, DMSO-d6) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6b (100 MHz, DMSO-d6) δ (ppm) 
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1H NMR Spectrum of 6c (400 MHz, DMSO-d6) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6c (100 MHz, DMSO-d6) δ (ppm) 
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1H NMR Spectrum of 6d (400 MHz, DMSO-d6) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6d (100 MHz, DMSO-d6) δ (ppm) 
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1H NMR Spectrum of 6e (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6e (100 MHz, CDCl3) δ (ppm) 
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1H NMR Spectrum of 6f (400 MHz, CDCl3) δ (ppm) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
13C NMR Spectrum of 6f (100 MHz, CDCl3) δ (ppm) 
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Table 1. Summary of crystallographic data of DNDHP 2a. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Empirical Formula C13H19N5O6 

Formula Weight 341.32 

Crystal Color, Habit Orange, block 

Crystal Dimensions 0.70 × 0.50 × 0.40 mm 

Crystal System Triclinic 

Lattice Type Primitive 

Lattice Parameters a = 8.125(3) Å 

 b = 10.053(4) Å 

 c = 10.461(4) Å 

α = 87.508(8) Å 

 β = 74.901(8) Å 

γ = 69.29(1) Å 

 V = 770.6(5) Å3 

Space Group P1
_

(#2) 

Z Value 2 

Dcalcd  1.471 g/cm3 

F000 360.00 

Diffractometer Rigaku RAXIS-RAPID Imaging Plate 

Radiation (MoKα) λ = 0.71075 Å 

 Graphite monochromated 

µ(MoKa) 1.08 cm–1 

Temperature, ºC –160 

2θmax 55.0º 

No. of Reflections Measured 12542 

Structure Solution Method Direct Methods (SHELEXS-97) 

No. of Reflections (I>2.00σ(I), 2θ<55.0º) 3533 

No. Variables 217 

Reflection/Parameter Ration 16.28 

Refinement Method Full-matrix least-squares 

Goodness of Fit Indicator  1.05 

Residual R1 = 0.041, wR2 = 0.108 

R Indices (all data) R1 = 0.037  

No. of Reflection.to Calc R1 3189 

Max Shift/Error in Final Cycle 0.000 

Maximum Peak in Final Diff. Map 0.34 e–/Å3 

Minimum Peak in Final Diff. Map  –0.29 e–/Å3 

  



S16 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. ORTEP diagram of 2a with full numbering of unhydrogen atoms. Thermal ellipsoids are drawn at 

50% probability level. 
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  The DFT calculations were performed with the Gaussian 03 program package.1 The geometries of 

N-methyl-3.5-dinitropyridinium ion 4g was optimized by using the B3LYP method with the 6-31G** basis set. 

 

SCF Done:  E(RB+HF-LYP) =  -696.930519422     A.U. after    4 cycles 

   

Center Atomic Atomic Coordinates (Angstroms) 

Number Number Type X Y Z 

      

1 6 0 -1.156352 -0.008692 1.177243 

2 6 0 0.2267 -0.000891 1.180215 

3 6 0 0.960515 0.00243        0 

4 6 0 0.2267 -0.000891 -1.180215 

5 6 0 -1.156352 -0.008692 -1.177243 

6 1 0 2.046201 0.005476         0 

7 1 0 -1.72585 -0.011923 2.099054 

8 1 0 -1.72585 -0.011923 -2.099054 

9 7 0 0.923965         0 2.495548 

10 8 0 2.142643 0.008308 2.455072 

11 8 0 0.20268 -0.006946 3.483875 

12 7 0 0.923965         0 -2.495548 

13 8 0 2.142643 0.008308 -2.455072 

14 8 0 0.20268 -0.006946 -3.483875 

15 6 0 -3.31557 0.018682         0 

16 1 0 -3.677494 -0.493341 0.890458 

17 1 0 -3.677494 -0.493341 -0.890458 

18 1 0 -3.646215 1.059364         0 

19 7 0 -1.823976 -0.01248         0 

   

Rotational constants (GHZ): 1.1314108 0.6057465 0.3955317 
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