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Figure S1 IR spectrum of H2LNAP

Figure S2 IR spectrum of NiIIL2
NIS
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Figure S3 1H NMR spectrum of NiIIL2
NIS

Figure S4 15N NMR spectrum of NiIIL2
NIS
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Table S1 Crystallographic data for NiIIL2
NIS.

Empirical formula C21 H24 N2 Ni0.50 O

Formula weight 349.78

Crystal system Monoclinic

Space group P21/c

Unit cell dimensions

a = 16.469(2)    b = 8.1558(8)

c = 16.897(2) 

= 90.  = 118.733(17)

 = 90.

Volume 1990.1(5)

Z 4

Temperature 293(2) K

Wavelength; Å 0.71073 

Density (calculated) 1.167 Mg/m3

Crystal size 0.529 x 0.356 x 0.122 mm3

Absorption coefficient 0.525 mm-1

F(000) 744

Theta range for data collection 2.412 to 28.446°.

Index ranges -20<=h<=21, -10<=k<=10, -21<=l<=19

Reflections collected 13001

Independent reflections 4554 [R(int) = 0.0568]

Completeness to theta = 25.242° 99.8 % 

Absorption correction Analytical

Max. and min. transmission 0.939 and 0.807

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 4554 / 0 / 223

Goodness-of-fit on F2 0.977

Final R indices [I>2sigma(I)] R1 = 0.0462, wR2 = 0.1037

R indices (all data) R1 = 0.0742, wR2 = 0.1146

Largest diff. peak and hole; e.Å-3 0.357 and -0.252 
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Table S2. Selected bond lengths [Å] and angles [°] for NiIIL2
NIS.

Ni1-O1 1.8365(13)O1-Ni1-O1#1 180.0

Ni1-O1#1 1.8366(13)O1-Ni1-N1 85.13(6)

Ni1-N1 1.8516(15)O1#1-Ni1-N1 94.87(6)

Ni1-N1#1 1.8516(15)O1-Ni1-N1#1 94.87(6)

O1-C1 1.317(2)O1#1-Ni1-N1#1 85.13(6)

C1-C2 1.425(3)N1-Ni1-N1#1 180.0

C1-C6 1.428(3)C1-O1-Ni1 113.91(12)

C2-C3 1.379(3)O1-C1-C2 124.18(18)

C2-C14 1.536(3)O1-C1-C6 115.24(17)

C3-C4 1.427(3)C2-C1-C6 120.57(17)

C4-C5 1.364(3)C3-C2-C1 115.37(19)

C4-C18 1.532(3)C3-C2-C14 123.12(19)

C5-C6 1.419(3)C1-C2-C14 121.48(18)

C6-N1 1.353(2)C2-C3-C4 125.31(19)

N1-C7 1.423(2)C5-C4-C3 118.67(18)

C7-C8 1.387(3)C5-C4-C18 123.0(2)

C7-C12 1.395(3)C3-C4-C18 118.33(19)

C8-C9 1.384(3)C4-C5-C6 119.24(19)

C9-C10 1.381(3)N1-C6-C5 127.28(18)

C10-C11 1.369(3)N1-C6-C1 111.90(16)

C11-C12 1.395(3)C5-C6-C1 120.82(18)

C12-C13 1.441(3)C6-N1-C7 120.60(16)

C13-N2 1.139(3)C6-N1-Ni1 113.79(13)

C14-C16 1.527(3)C7-N1-Ni1 125.55(13)

C14-C17 1.530(3)C8-C7-C12 119.10(18)

C14-C15 1.539(3)C8-C7-N1 121.61(18)

C18-C19 1.519(4)C12-C7-N1 119.24(17)

C18-C21 1.530(4)C9-C8-C7 120.5(2)

C18-C20 1.536(3)C10-C9-C8 120.3(2)

C11-C10-C9 119.7(2)

C10-C11-C12 120.8(2)

C7-C12-C11 119.54(19)
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C7-C12-C13 119.38(18)

C11-C12-C13 121.08(19)

N2-C13-C12 179.9(4)

C16-C14-C17 109.3(2)

C16-C14-C2 108.09(19)

C17-C14-C2 111.49(19)

C16-C14-C15 108.14(19)

C17-C14-C15 108.0(2)

C2-C14-C15 111.69(18)

C19-C18-C21 109.8(2)

C19-C18-C4 112.37(19)

C21-C18-C4 108.1(2)

C19-C18-C20 107.0(2)

C21-C18-C20 109.8(2)

C4-C18-C20 109.8(2)

Symmetry transformations used to generate equivalent atoms: #1-x,-y,-z

Table S3.  Torsion angles [°] for NiIIL2
NIS.

N(1)-Ni(1)-O(1)-C(1) 0.92(14)

N(1)#1-Ni(1)-O(1)-C(1) -179.08(14)

Ni(1)-O(1)-C(1)-C(2) -178.96(15)

Ni(1)-O(1)-C(1)-C(6) -0.2(2)

O(1)-C(1)-C(2)-C(3) 179.02(19)

C(6)-C(1)-C(2)-C(3) 0.3(3)

O(1)-C(1)-C(2)-C(14) -3.1(3)

C(6)-C(1)-C(2)-C(14) 178.12(19)

C(1)-C(2)-C(3)-C(4) 1.0(3)

C(14)-C(2)-C(3)-C(4) -176.8(2)

C(2)-C(3)-C(4)-C(5) -1.4(3)

C(2)-C(3)-C(4)-C(18) 179.9(2)

C(3)-C(4)-C(5)-C(6) 0.5(3)

C(18)-C(4)-C(5)-C(6) 179.0(2)

C(4)-C(5)-C(6)-N(1) -178.0(2)
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C(4)-C(5)-C(6)-C(1) 0.8(3)

O(1)-C(1)-C(6)-N(1) -1.1(3)

C(2)-C(1)-C(6)-N(1) 177.79(17)

O(1)-C(1)-C(6)-C(5) 179.97(17)

C(2)-C(1)-C(6)-C(5) -1.2(3)

C(5)-C(6)-N(1)-C(7) -1.9(3)

C(1)-C(6)-N(1)-C(7) 179.18(16)

C(5)-C(6)-N(1)-Ni(1) -179.34(16)

C(1)-C(6)-N(1)-Ni(1) 1.8(2)

O(1)-Ni(1)-N(1)-C(6) -1.52(14)

O(1)#1-Ni(1)-N(1)-C(6) 178.47(14)

O(1)-Ni(1)-N(1)-C(7) -178.79(16)

O(1)#1-Ni(1)-N(1)-C(7) 1.21(16)

C(6)-N(1)-C(7)-C(8) -68.7(2)

Ni(1)-N(1)-C(7)-C(8) 108.40(19)

C(6)-N(1)-C(7)-C(12) 114.0(2)

Ni(1)-N(1)-C(7)-C(12) -68.9(2)

C(12)-C(7)-C(8)-C(9) 0.4(3)

N(1)-C(7)-C(8)-C(9) -176.91(19)

C(7)-C(8)-C(9)-C(10) -0.1(3)

C(8)-C(9)-C(10)-C(11) -0.6(4)

C(9)-C(10)-C(11)-C(12) 1.0(4)

C(8)-C(7)-C(12)-C(11) 0.1(3)

N(1)-C(7)-C(12)-C(11) 177.43(18)

C(8)-C(7)-C(12)-C(13) 179.59(18)

N(1)-C(7)-C(12)-C(13) -3.1(3)

C(10)-C(11)-C(12)-C(7) -0.8(3)

C(10)-C(11)-C(12)-C(13) 179.7(2)

C(3)-C(2)-C(14)-C(16) 111.0(2)

C(1)-C(2)-C(14)-C(16) -66.6(3)

C(3)-C(2)-C(14)-C(17) -128.8(2)

C(1)-C(2)-C(14)-C(17) 53.5(3)

C(3)-C(2)-C(14)-C(15) -7.8(3)

C(1)-C(2)-C(14)-C(15) 174.5(2)

C(5)-C(4)-C(18)-C(19) 11.2(3)

C(3)-C(4)-C(18)-C(19) -170.3(2)
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C(5)-C(4)-C(18)-C(21) -110.2(3)

C(3)-C(4)-C(18)-C(21) 68.4(3)

C(5)-C(4)-C(18)-C(20) 130.1(2)

C(3)-C(4)-C(18)-C(20) -51.3(3)

________________________________________________________________ 
Symmetry transformations used to generate equivalent atoms: 

#1 -x,-y+1,-z      
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Figure S5 1H NMR and 13C NMR spectrums of 1,4-diphenyl buta-1,3-diyne
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Figure S6 1H NMR and 13C NMR spectrum of 1,4-di(pyridin-2-yl)buta-1,3-diyne
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Figure S7 1H NMR and 13C NMR spectrum of 1,4-bis(p-fluorophenyl)buta-1,3-diyne
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Figure S8 1H NMR and 13C NMR spectrum of 1,4-bis(p-tolyl)buta-1,3-diyne
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Figure S9 1H NMR and 13C NMR spectrum of 1, 4-bis(4-methoxyphenyl)buta-1,3-diyne
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Figure S10 1H NMR and 13C NMR spectrum of 1,4-bis(2-chlorophenyl)buta-1,3-diyne


