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Figure 16: Molecular structure of 1, 2-C5H3 (CC6H4OCH3NH) (CC6H4OCH3N) (2). 
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      Figure 17:  3D view for π-stacking potential in the solid state. 
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Table 1: Crystal data and structure refinement for pyridazine 2 
 
 

Identification code k10178 
Empirical formula C15 H10 N2 O2 
Formula weight 250.25 
Temperature 90.0(2) K 
Wavelength 0.71073 A 
Crystal system, space group Monoclinic,  P 21 
Unit cell dimensions a = 12.8754(2) A   alpha = 90 deg. 
 b = 5.90380(10) A    beta = 

105.0649(6) deg. 
 c = 15.5817(2) A   gamma = 90 deg. 
Volume 1143.72(3) A^3 
Z, Calculated density 4,  1.453 Mg/m^3 
Absorption coefficient 0.099 mm^-1 
F(000) 520 
Crystal size 0.20 x 0.18 x 0.06 mm 
Theta range for data collection 1.35 to 27.47 deg. 
Limiting indices -16<=h<=16, -7<=k<=7, -

20<=l<=20 
Reflections collected / unique 26530 / 2887 [R(int) = 0.0630] 
Completeness to theta = 27.47 100.00% 
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.994 and 0.981 
Refinement method Full-matrix least-squares on F^2 
Data / restraints / parameters 2887 / 1 / 343 
Goodness-of-fit on F^2 1.05 
Final R indices [I>2sigma(I) R1 = 0.0472, wR2 = 0.1135 
R indices (all data) R1 = 0.0747, wR2 = 0.1267 
Largest diff. peak and hole 0.300 and -0.259 e.A^-3 
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Table 2:  Atomic coordinates (x 10^4) and equivalent isotropic displacement parameters 
(A^2 x 10^3) for k10178.  U (eq) is defined as one third of the trace of the 
orthogonalized Uij tensor. 

 
x y z U(eq)  
O(1A) 5539(2) -1490(4) 4068(1) 28(1) 
N(1A) 4129(2) 2627(5) 2504(1) 23(1) 
C(1A) 5091(3) -3279(6) 4398(2) 29(1) 
O(2A) 4280(2) 8346(4) 1191(1) 32(1) 
N(2A) 4328(2) 4473(5) 2061(2) 23(1) 
C(2A) 4022(3) -3352(6) 4031(2) 29(1) 
C(3A) 3774(2) -1511(6) 3424(2) 26(1) 
C(4A) 4715(2) -411(6) 3471(2) 22(1) 
C(5A) 4986(2) 1579(5) 3028(2) 22(1) 
C(6A) 6048(2) 2374(6) 3133(2) 21(1) 
C(7A) 7065(2) 1662(6) 3627(2) 29(1) 
C(8A) 7819(2) 3196(7) 3450(2) 30(1) 
C(9A) 7315(2) 4882(6) 2862(2) 28(1) 
C(10A) 6203(2) 4416(6) 2646(2) 22(1) 
C(11A) 5294(2) 5434(5) 2103(2) 22(1) 
C(12A) 5275(2) 7439(6) 1570(2) 25(1) 
C(13A) 6035(3) 8696(7) 1328(2) 37(1) 
C(14A) 5451(3) 10493(7) 773(2) 38(1) 
C(15A) 4428(3) 10196(7) 715(2) 36(1) 
N(1B) 2072(2) 5618(5) 1535(2) 24(1) 
O(1B) 2097(2) 7270(4) -78(1) 34(1) 
C(1B) 2077(2) 8622(7) -800(2) 34(1) 
N(2B) 1962(2) 4594(5) 2290(2) 25(1) 
O(2B) 1960(2) 1934(4) 3675(1) 31(1) 
C(2B) 1593(3) 10563(8) -744(2) 41(1) 
C(3B) 1291(3) 10513(7) 78(2) 36(1) 
C(4B) 1602(2) 8477(6) 456(2) 26(1) 
C(5B) 1487(2) 7470(6) 1279(2) 23(1) 
C(6B) 793(2) 8364(6) 1763(2) 25(1) 
C(7B) 98(2) 10243(6) 1647(2) 28(1) 
C(8B) -414(3) 10174(7) 2351(2) 32(1) 
C(9B) -68(2) 8332(6) 2892(2) 28(1) 
C(10B) 693(2) 7165(6) 2553(2) 24(1) 
C(11B) 1328(2) 5255(6) 2808(2) 23(1) 
C(12B) 1380(2) 3915(6) 3594(2) 26(1) 
C(13B) 1028(3) 4249(7) 4339(2) 32(1) 
C(14B) 1397(3) 2336(7) 4897(2) 33(1) 
C(15B) 1951(3) 1002(6) 4471(2) 32(1) 
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          Table 3: Bond lengths [A] and angles [deg] for pyridazine 2 

 
  

O(1A)-C(1A) 1.366(4) 
O(1A)-C(4A) 1.373(3) 
N(1A)-C(5A) 1.340(4) 
N(1A)-N(2A) 1.350(4) 
C(1A)-C(2A) 1.347(4) 
C(1A)-H(1A) 0.95 
O(2A)-C(15A) 1.361(4) 
O(2A)-C(12A) 1.372(4) 
N(2A)-C(11A) 1.352(4) 
N(2A)-H(2NA) 0.88 
C(2A)-C(3A) 1.421(5) 
C(2A)-H(2A) 0.95 
C(3A)-C(4A) 1.359(4) 
C(3A)-H(3A) 0.95 
C(4A)-C(5A) 1.451(4) 
C(5A)-C(6A) 1.414(4) 
C(6A)-C(7A) 1.400(4) 
C(6A)-C(10A) 1.465(4) 
C(7A)-C(8A) 1.407(5) 
C(7A)-H(7A) 0.95 
C(8A)-C(9A) 1.393(5) 
C(8A)-H(8A) 0.95 
C(9A)-C(10A) 1.410(4) 
C(9A)-H(9A) 0.95 
C(10A)-C(11A) 1.390(4) 
C(11A)-C(12A) 1.443(4) 
C(12A)-C(13A) 1.357(5) 
C(13A)-C(14A) 1.450(5) 
C(13A)-H(13A) 0.95 
C(14A)-C(15A) 1.309(5) 
C(14A)-H(14A) 0.95 
C(15A)-H(15A) 0.95 
N(1B)-C(5B) 1.329(4) 
N(1B)-N(2B) 1.363(3) 
O(1B)-C(4B) 1.371(4) 
O(1B)-C(1B) 1.375(4) 
C(1B)-C(2B) 1.318(6) 
C(1B)-H(1B) 0.95 
N(2B)-C(11B) 1.345(4) 
N(2B)-H(2NB) 0.88 
O(2B)-C(15B) 1.360(4) 
O(2B)-C(12B) 1.376(4) 
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C(2B)-C(3B) 1.432(5) 
C(2B)-H(2B) 0.95 
C(3B)-C(4B) 1.353(5) 
C(3B)-H(3B) 0.95 
C(4B)-C(5B) 1.455(4) 
C(5B)-C(6B) 1.413(4) 
C(6B)-C(7B) 1.408(5) 
C(6B)-C(10B) 1.454(4) 
C(7B)-C(8B) 1.420(4) 
C(7B)-H(7B) 0.95 
C(8B)-C(9B) 1.377(5) 
C(8B)-H(8B) 0.95 
C(9B)-C(10B) 1.408(4) 
C(9B)-H(9B) 0.95 
C(10B)-C(11B) 1.389(5) 
C(11B)-C(12B) 1.446(4) 
C(12B)-C(13B) 1.365(4) 
C(13B)-C(14B) 1.429(5) 
C(13B)-H(13B) 0.95 
C(14B)-C(15B) 1.348(5) 
C(14B)-H(14B) 0.95 
C(15B)-H(15B) 0.95 
C(1A)-O(1A)-C(4A) 106.6(2) 
C(5A)-N(1A)-N(2A) 116.6(2) 
C(2A)-C(1A)-O(1A) 110.5(3) 
C(2A)-C(1A)-H(1A) 124.8 
O(1A)-C(1A)-H(1A) 124.8 
C(15A)-O(2A)-C(12A) 107.5(3) 
N(1A)-N(2A)-C(11A) 127.4(3) 
N(1A)-N(2A)-H(2NA) 116.3 
C(11A)-N(2A)-H(2NA) 116.3 
C(1A)-C(2A)-C(3A) 106.6(3) 
C(1A)-C(2A)-H(2A) 126.7 
C(3A)-C(2A)-H(2A) 126.7 
C(4A)-C(3A)-C(2A) 106.7(3) 
C(4A)-C(3A)-H(3A) 126.6 
C(2A)-C(3A)-H(3A) 126.6 
C(3A)-C(4A)-O(1A) 109.6(3) 
C(3A)-C(4A)-C(5A) 133.1(3) 
O(1A)-C(4A)-C(5A) 117.4(3) 
N(1A)-C(5A)-C(6A) 122.4(3) 
N(1A)-C(5A)-C(4A) 113.7(3) 
C(6A)-C(5A)-C(4A) 124.0(3) 
C(7A)-C(6A)-C(5A) 134.6(3) 
C(7A)-C(6A)-C(10A) 107.3(3) 
C(5A)-C(6A)-C(10A) 118.1(3) 
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C(6A)-C(7A)-C(8A) 107.1(3) 
C(6A)-C(7A)-H(7A) 126.5 
C(8A)-C(7A)-H(7A) 126.5 
C(9A)-C(8A)-C(7A) 111.2(3) 
C(9A)-C(8A)-H(8A) 124.4 
C(7A)-C(8A)-H(8A) 124.4 
C(8A)-C(9A)-C(10A) 106.7(3) 
C(8A)-C(9A)-H(9A) 126.6 
C(10A)-C(9A)-H(9A) 126.6 
C(11A)-C(10A)-C(9A) 134.7(3) 
C(11A)-C(10A)-C(6A) 117.7(3) 
C(9A)-C(10A)-C(6A) 107.7(3) 
N(2A)-C(11A)-C(10A) 117.8(3) 
N(2A)-C(11A)-C(12A) 116.0(3) 
C(10A)-C(11A)-C(12A) 126.2(3) 
C(13A)-C(12A)-O(2A) 109.1(3) 
C(13A)-C(12A)-C(11A) 134.7(3) 
O(2A)-C(12A)-C(11A) 116.2(3) 
C(12A)-C(13A)-C(14A) 105.4(3) 
C(12A)-C(13A)-H(13A) 127.3 
C(14A)-C(13A)-H(13A) 127.3 
C(15A)-C(14A)-C(13A) 107.4(3) 
C(15A)-C(14A)-H(14A) 126.3 
C(13A)-C(14A)-H(14A) 126.3 
C(14A)-C(15A)-O(2A) 110.6(3) 
C(14A)-C(15A)-H(15A) 124.7 
O(2A)-C(15A)-H(15A) 124.7 
C(5B)-N(1B)-N(2B) 116.5(2) 
C(4B)-O(1B)-C(1B) 106.4(3) 
C(2B)-C(1B)-O(1B) 111.0(3) 
C(2B)-C(1B)-H(1B) 124.5 
O(1B)-C(1B)-H(1B) 124.5 
C(11B)-N(2B)-N(1B) 127.2(3) 
C(11B)-N(2B)-H(2NB) 116.4 
N(1B)-N(2B)-H(2NB) 116.4 
C(15B)-O(2B)-C(12B) 107.1(2) 
C(1B)-C(2B)-C(3B) 106.5(3) 
C(1B)-C(2B)-H(2B) 126.7 
C(3B)-C(2B)-H(2B) 126.7 
C(4B)-C(3B)-C(2B) 106.8(3) 
C(4B)-C(3B)-H(3B) 126.6 
C(2B)-C(3B)-H(3B) 126.6 
C(3B)-C(4B)-O(1B) 109.2(3) 
C(3B)-C(4B)-C(5B) 131.3(3) 
O(1B)-C(4B)-C(5B) 119.5(3) 
N(1B)-C(5B)-C(6B) 122.3(3) 
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N(1B)-C(5B)-C(4B) 114.9(3) 
C(6B)-C(5B)-C(4B) 122.8(3) 
C(7B)-C(6B)-C(5B) 134.0(3) 
C(7B)-C(6B)-C(10B) 107.4(3) 
C(5B)-C(6B)-C(10B) 118.5(3) 
C(6B)-C(7B)-C(8B) 106.6(3) 
C(6B)-C(7B)-H(7B) 126.7 
C(8B)-C(7B)-H(7B) 126.7 
C(9B)-C(8B)-C(7B) 110.7(3) 
C(9B)-C(8B)-H(8B) 124.6 
C(7B)-C(8B)-H(8B) 124.6 
C(8B)-C(9B)-C(10B) 107.7(3) 
C(8B)-C(9B)-H(9B) 126.2 
C(10B)-C(9B)-H(9B) 126.2 
C(11B)-C(10B)-C(9B) 134.9(3) 
C(11B)-C(10B)-C(6B) 117.5(3) 
C(9B)-C(10B)-C(6B) 107.6(3) 
N(2B)-C(11B)-C(10B) 117.9(3) 
N(2B)-C(11B)-C(12B) 116.6(3) 
C(10B)-C(11B)-C(12B) 125.5(3) 
C(13B)-C(12B)-O(2B) 109.7(3) 
C(13B)-C(12B)-C(11B) 133.6(3) 
O(2B)-C(12B)-C(11B) 116.6(3) 
C(12B)-C(13B)-C(14B) 105.8(3) 
C(12B)-C(13B)-H(13B) 127.1 
C(14B)-C(13B)-H(13B) 127.1 
C(15B)-C(14B)-C(13B) 107.3(3) 
C(15B)-C(14B)-H(14B) 126.4 
C(13B)-C(14B)-H(14B) 126.4 
C(14B)-C(15B)-O(2B) 110.1(3) 
C(14B)-C(15B)-H(15B) 124.9 
O(2B)-C(15B)-H(15B) 124.9 
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Table 4: Anisotropic displacement parameters (A^2 x 10^3) for k10178.  The anisotropic 
displacement factor exponent takes the form:  -2 pi^2 [h^2 a*^2 U11 + ... + 2 h k a* b* 
U12] 
  
     

U11 U22 U33 U23 U13 U12       
O(1A) 28(1) 26(1) 27(1) 5(1) 3(1) 2(1) 
N(1A) 25(1) 21(1) 23(1) 1(1) 8(1) 2(1) 
C(1A) 43(2) 20(2) 25(2) 3(1) 11(2) -1(2) 
O(2A) 39(1) 30(1) 28(1) 3(1) 7(1) 2(1) 
N(2A) 23(1) 21(1) 25(1) 2(1) 7(1) 2(1) 
C(2A) 33(2) 26(2) 26(2) 2(2) 4(1) -4(2) 
C(3A) 27(2) 24(2) 25(2) 0(2) 2(1) -2(2) 
C(4A) 28(2) 20(2) 19(1) -2(1) 5(1) 2(2) 
C(5A) 26(2) 19(2) 22(2) -4(1) 10(1) 1(1) 
C(6A) 22(2) 20(2) 23(2) -4(1) 7(1) 1(1) 
C(7A) 31(2) 29(2) 25(2) -5(2) 5(1) 5(2) 
C(8A) 22(2) 40(2) 27(2) -3(2) 6(1) 0(2) 
C(9A) 30(2) 33(2) 24(2) -6(2) 10(1) -4(2) 
C(10A) 24(2) 22(2) 22(2) -5(1) 6(1) -2(1) 
C(11A) 29(2) 17(2) 23(1) -5(1) 12(1) 0(1) 
C(12A) 26(2) 26(2) 25(2) -3(2) 10(1) -2(2) 
C(13A) 30(2) 45(2) 38(2) 4(2) 12(2) -4(2) 
C(14A) 54(2) 32(2) 28(2) 8(2) 14(2) -6(2) 
C(15A) 49(2) 27(2) 29(2) 7(2) 6(2) 3(2) 
N(1B) 24(1) 26(2) 22(1) 2(1) 7(1) -1(1) 
O(1B) 36(1) 38(2) 28(1) 1(1) 10(1) 2(1) 
C(1B) 29(2) 52(2) 21(2) 6(2) 7(1) -7(2) 
N(2B) 27(1) 22(1) 27(1) 3(1) 8(1) 0(1) 
O(2B) 33(1) 32(2) 31(1) 4(1) 13(1) 1(1) 
C(2B) 28(2) 50(3) 44(2) 23(2) 7(2) 2(2) 
C(3B) 31(2) 31(2) 51(2) 2(2) 18(2) 8(2) 
C(4B) 20(1) 32(2) 26(2) -3(2) 8(1) -2(2) 
C(5B) 19(1) 26(2) 24(2) -1(2) 4(1) -5(1) 
C(6B) 21(1) 27(2) 25(2) -1(2) 5(1) -3(2) 
C(7B) 28(2) 28(2) 27(2) 3(2) 6(1) 4(2) 
C(8B) 30(2) 36(2) 31(2) -8(2) 11(1) 4(2) 
C(9B) 27(2) 33(2) 24(2) -1(2) 8(1) -2(2) 
C(10B) 22(2) 25(2) 25(2) -4(1) 5(1) -5(1) 
C(11B) 21(2) 25(2) 23(2) -2(1) 6(1) -6(1) 
C(12B) 18(1) 31(2) 26(2) -4(2) 4(1) -2(1) 
C(13B) 27(2) 38(2) 29(2) -3(2) 6(1) -4(2) 
C(14B) 35(2) 36(2) 27(2) 4(2) 7(1) -6(2) 
C(15B) 36(2) 33(2) 26(2) 7(2) 5(1) -3(2) 
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                  Table 5: Hydrogen coordinates (x 10^4) and isotropic 
                  Displacement parameters (A^2 x 10^3) for pyridazine 2 
  
          

x y z U(eq)  
H(1A) 5479 -4325 4826 35 
H(2NA) 3765 5126 1703 28 
H(2A) 3529 -4425 4153 34 
H(3A) 3085 -1124 3057 32 
H(7A) 7217 385 4010 35 
H(8A) 8574 3096 3698 36 
H(9A) 7655 6109 2648 34 
H(13A) 6790 8450 1489 45 
H(14A) 5755 11670 501 45 
H(15A) 3867 11141 387 43 
H(1B) 2373 8211 -1277 40 
H(2NB) 2347 3365 2458 30 
H(2B) 1470 11761 -1166 49 
H(3B) 940 11684 312 43 
H(7B) -9 11343 1187 34 
H(8B) -925 11252 2438 38 
H(9B) -300 7922 3401 33 
H(13B) 622 5495 4461 38 
H(14B) 1275 2057 5464 39 
H(15B) 2286 -388 4695 39 
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                           Table 6: Torsion angles [deg] for pyridazine 2 
C(4A)-O(1A)-C(1A)-C(2A) -0.1(3) 
C(5A)-N(1A)-N(2A)-C(11A) -2.1(4) 
O(1A)-C(1A)-C(2A)-C(3A) 0.5(4) 
C(1A)-C(2A)-C(3A)-C(4A) -0.8(4) 
C(2A)-C(3A)-C(4A)-O(1A) 0.7(3) 
C(2A)-C(3A)-C(4A)-C(5A) -179.3(3) 
C(1A)-O(1A)-C(4A)-C(3A) -0.4(3) 
C(1A)-O(1A)-C(4A)-C(5A) 179.6(2) 
N(2A)-N(1A)-C(5A)-C(6A) 1.3(4) 
N(2A)-N(1A)-C(5A)-C(4A) -179.0(2) 
C(3A)-C(4A)-C(5A)-N(1A) 4.6(5) 
O(1A)-C(4A)-C(5A)-N(1A) -175.5(2) 
C(3A)-C(4A)-C(5A)-C(6A) -175.7(3) 
O(1A)-C(4A)-C(5A)-C(6A) 4.2(4) 
N(1A)-C(5A)-C(6A)-C(7A) 179.2(3) 
C(4A)-C(5A)-C(6A)-C(7A) -0.4(5) 
N(1A)-C(5A)-C(6A)-C(10A) -0.1(4) 
C(4A)-C(5A)-C(6A)-C(10A) -179.7(2) 
C(5A)-C(6A)-C(7A)-C(8A) -179.6(3) 
C(10A)-C(6A)-C(7A)-C(8A) -0.3(3) 
C(6A)-C(7A)-C(8A)-C(9A) 0.5(4) 
C(7A)-C(8A)-C(9A)-C(10A) 0.5(4) 
C(8A)-C(9A)-C(10A)-C(11A) -179.6(3) 
C(8A)-C(9A)-C(10A)-C(6A) 0.3(3) 
C(7A)-C(6A)-C(10A)-C(11A) 179.9(3) 
C(5A)-C(6A)-C(10A)-C(11A) -0.6(4) 
C(7A)-C(6A)-C(10A)-C(9A) 0.0(3) 
C(5A)-C(6A)-C(10A)-C(9A) 179.4(3) 
N(1A)-N(2A)-C(11A)-C(10A) 1.4(4) 
N(1A)-N(2A)-C(11A)-C(12A) -178.7(2) 
C(9A)-C(10A)-C(11A)-N(2A) 180.0(3) 
C(6A)-C(10A)-C(11A)-N(2A) 0.1(4) 
C(9A)-C(10A)-C(11A)-C(12A) 0.1(5) 
C(6A)-C(10A)-C(11A)-C(12A) -179.8(3) 
C(15A)-O(2A)-C(12A)-C(13A) -0.5(4) 
C(15A)-O(2A)-C(12A)-C(11A) -179.6(2) 
N(2A)-C(11A)-C(12A)-C(13A) -169.1(4) 
C(10A)-C(11A)-C(12A)-C(13A) 10.8(5) 
N(2A)-C(11A)-C(12A)-O(2A) 9.7(4) 
C(10A)-C(11A)-C(12A)-O(2A) -170.4(3) 
O(2A)-C(12A)-C(13A)-C(14A) 0.6(4) 
C(11A)-C(12A)-C(13A)-C(14A) 179.5(3) 
C(12A)-C(13A)-C(14A)-C(15A) -0.5(4) 
C(13A)-C(14A)-C(15A)-O(2A) 0.2(4) 
C(12A)-O(2A)-C(15A)-C(14A) 0.2(4) 
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C(4B)-O(1B)-C(1B)-C(2B) -0.6(4) 
C(5B)-N(1B)-N(2B)-C(11B) -0.2(4) 
O(1B)-C(1B)-C(2B)-C(3B) 1.2(4) 
C(1B)-C(2B)-C(3B)-C(4B) -1.3(4) 
C(2B)-C(3B)-C(4B)-O(1B) 0.9(4) 
C(2B)-C(3B)-C(4B)-C(5B) -178.6(3) 
C(1B)-O(1B)-C(4B)-C(3B) -0.3(4) 
C(1B)-O(1B)-C(4B)-C(5B) 179.4(3) 
N(2B)-N(1B)-C(5B)-C(6B) 0.7(4) 
N(2B)-N(1B)-C(5B)-C(4B) -178.3(3) 
C(3B)-C(4B)-C(5B)-N(1B) -167.3(3) 
O(1B)-C(4B)-C(5B)-N(1B) 13.2(4) 
C(3B)-C(4B)-C(5B)-C(6B) 13.8(6) 
O(1B)-C(4B)-C(5B)-C(6B) -165.7(3) 
N(1B)-C(5B)-C(6B)-C(7B) -179.7(3) 
C(4B)-C(5B)-C(6B)-C(7B) -0.9(6) 
N(1B)-C(5B)-C(6B)-C(10B) -2.0(4) 
C(4B)-C(5B)-C(6B)-C(10B) 176.8(3) 
C(5B)-C(6B)-C(7B)-C(8B) 177.8(3) 
C(10B)-C(6B)-C(7B)-C(8B) -0.1(3) 
C(6B)-C(7B)-C(8B)-C(9B) -0.3(4) 
C(7B)-C(8B)-C(9B)-C(10B) 0.7(4) 
C(8B)-C(9B)-C(10B)-C(11B) 178.5(3) 
C(8B)-C(9B)-C(10B)-C(6B) -0.7(4) 
C(7B)-C(6B)-C(10B)-C(11B) -178.8(3) 
C(5B)-C(6B)-C(10B)-C(11B) 2.9(4) 
C(7B)-C(6B)-C(10B)-C(9B) 0.5(4) 
C(5B)-C(6B)-C(10B)-C(9B) -177.7(3) 
N(1B)-N(2B)-C(11B)-C(10B) 1.2(4) 
N(1B)-N(2B)-C(11B)-C(12B) -178.1(3) 
C(9B)-C(10B)-C(11B)-N(2B) 178.4(3) 
C(6B)-C(10B)-C(11B)-N(2B) -2.5(4) 
C(9B)-C(10B)-C(11B)-C(12B) -2.4(6) 
C(6B)-C(10B)-C(11B)-C(12B) 176.7(3) 
C(15B)-O(2B)-C(12B)-C(13B) 1.2(3) 
C(15B)-O(2B)-C(12B)-C(11B) 177.1(3) 
N(2B)-C(11B)-C(12B)-C(13B) 166.4(3) 
C(10B)-C(11B)-C(12B)-C(13B) -12.9(5) 
N(2B)-C(11B)-C(12B)-O(2B) -8.3(4) 
C(10B)-C(11B)-C(12B)-O(2B) 172.5(3) 
O(2B)-C(12B)-C(13B)-C(14B) -1.2(3) 
C(11B)-C(12B)-C(13B)-C(14B) -176.1(3) 
C(12B)-C(13B)-C(14B)-C(15B) 0.8(4) 
C(13B)-C(14B)-C(15B)-O(2B) -0.1(4) 
C(12B)-O(2B)-C(15B)-C(14B) -0.7(4) 
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                            Table 7: Hydrogen bonds for pyridazine 2 [A and deg.] 
 
  

D-H...A d(D-H) d(H...A) D(D...A) <(DHA) 
 N(2A)-H(2NA)...N(1B) 0.88 2.15 2.886(3) 141.3 
 N(2B)-H(2NB)...N(1A) 0.88 2.32 2.961(3) 129.9 
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                                                              IV. CONCLUSIONS 

  Fulvene 1 and Pyridazine 2 was synthesized with greater purity and in higher 

yields than that what was previously reported by Snyder et al. pyridazyl complexes 1, 2-

C5H3 (COC4H3O) (COHC4H3O) (1) and 2-C5H3 (CC6H4OCH3NH) (CC6H4OCH3N) 

(2) are yellowish orange in color and the synthesis was achieved through  a series of 

organic and organometallic reactions. The percentage yields of the products fulvene 1 and 

pyridazine 2 are found to have good range from 38.0 – 76.0%.  

1H NMR confirmed the presence of cyclopentadienide(Cp) ring structure and 13C 

NMR showed the C=O carbon at 169.3 ppm as expected for carbonyl carbon atoms. IR 

showed the typical carbonyl stretches at 1530 and 1565 cm-1.  EI-MS confirmed its 

molecular weight having an M+ = 254 m/z.  The mass spectrum also showed evidence of 

furoyl loss 186 (M+ – C4H3O) followed by a second loss (M+ – 2C4H3O).Single crystal x-

ray analysis confirmed the molecular structure of pyridazine 2 (Figure 16). Adding to 

their real world capabilities in electronic devices, these compounds display reasonably 

high stability in solution and in air at room temperature. 
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