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Comment 
     The displacement ellipsoids were drawn at the 50% probability level.  
 
Experimental 
     A red prism-shaped crystal of dimensions 0.47 x 0.15 x 0.13 mm was selected for 
structural analysis.  Intensity data for this compound were collected using an instrument with 
a Bruker APEX ccd area detector (1) with graphite-monochromated Mo Kα radiation (λ = 
0.71073 Å).  The sample was cooled to 100(2) K.  Cell parameters were determined from a 
non-linear least squares fit of 7600 peaks in the range 2.27 < θ < 28.27°.  A total of 9916 data 
were measured in the range 1.98 < θ < 26.00° using ω oscillation frames.  The data were 
corrected for absorption by the semi-empirical method (2) giving minimum and maximum 
transmission factors of 0.6730 and 0.8903.  The data were merged to form a set of 4890 
independent data with R(int) = 0.0200 and a coverage of 98.7 %.   
     The triclinic space group P1 was determined by statistical tests and verified by 
subsequent refinement.  The structure was solved by direct methods and refined by full-
matrix least-squares methods on F2 (3).  Hydrogen atom positions were initially determined 
by geometry and refined by a riding model.  Non-hydrogen atoms were refined with 
anisotropic displacement parameters.  Hydrogen atom displacement parameters were set to 
1.2 (1.5 for methyl) times the displacement parameters of the bonded atoms.  A total of 331 
parameters were refined against 4890 data to give wR(F2) = 0.0813 and S = 1.006 for 
weights of w = 1/[σ2 (F2) + (0.0420 P)2 + 0.9000 P], where P = [Fo2 + 2Fc2] / 3.  The final 
R(F) was 0.0321 for the  4458 observed, [F > 4σ(F)], data.  The largest shift/s.u. was  0.001 
in the final refinement cycle.  The final difference map had maxima and minima of 0.392 and 
-0.230 e/Å3, respectively.   
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 Table 1.  Crystal data and structure refinement for 06087. 

 

Empirical formula  C28 H28 Cl N3 Ni O3 

Formula weight  548.69 

Crystal system  Triclinic 

Space group  P1 

Unit cell dimensions  a = 9.263(2) Å α= 86.448(7)° 

 b = 10.294(2) Å β= 75.238(7)° 

 c = 13.643(3) Å γ= 89.471(7)° 

Volume 1255.5(5) Å3 

Z, Z' 2, 1 

Density (calculated) 1.451 Mg/m3 

Wavelength  0.71073 Å 

Temperature  100(2) K 

F(000) 572 

Absorption coefficient 0.915 mm-1 

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.8903 and 0.6730 

Theta range for data collection 1.98 to 26.00° 

Reflections collected 9916 

Independent reflections 4890 [R(int) = 0.0200] 

Data / restraints / parameters 4890 / 0 / 331 

wR(F2 all data) wR2 = 0.0813 

R(F obsd data) R1 = 0.0321 

Goodness-of-fit on F2 1.006 

Observed data [I > 2σ(I)] 4458 

Largest and mean shift / s.u. 0.001and 0.000 

Largest diff. peak and hole 0.392 and -0.230 e/Å3  

----------  

wR2 = { Σ [w(Fo2 - Fc2)2] / Σ [w(Fo 2)2] }1/2  

R1 = Σ ||Fo| - |Fc|| / Σ |Fo| 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014



7 

 

Table 2.  Atomic coordinates and equivalent isotropic displacement parameters for 06087. 
U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 
______________________________________________________________    
 x y z U(eq) 
______________________________________________________________  
 
Ni(1) 0.56214(3) 0.24272(2) 0.612657(17) 0.01300(8) 
Cl(1) 0.42132(5) 0.72839(5) 0.97526(4) 0.01921(11) 
O(1) 0.92509(16) 0.36666(16) 0.67183(12) 0.0278(4) 
O(2) 0.44743(15) 0.13973(13) 0.55160(10) 0.0170(3) 
O(3) 0.24907(15) 0.00521(13) 0.59338(11) 0.0196(3) 
N(1) 0.67491(17) 0.34274(16) 0.67261(12) 0.0159(3) 
N(2) 0.40168(17) 0.23225(15) 0.72605(12) 0.0140(3) 
N(3) 0.73452(18) 0.24374(16) 0.49762(12) 0.0152(3) 
C(1) 0.7411(2) 0.34434(19) 0.41029(15) 0.0190(4) 
C(2) 0.7531(3) 0.4809(2) 0.44548(17) 0.0273(5) 
C(3) 0.8747(2) 0.3160(2) 0.32155(16) 0.0246(5) 
C(4) 0.5980(2) 0.3300(2) 0.37652(16) 0.0258(5) 
C(5) 0.8639(2) 0.2487(2) 0.54287(15) 0.0185(4) 
C(6) 0.8258(2) 0.3273(2) 0.63658(15) 0.0192(4) 
C(7) 0.6158(2) 0.42995(19) 0.74632(14) 0.0161(4) 
C(8) 0.6983(2) 0.5400(2) 0.75767(15) 0.0208(4) 
C(9) 0.6390(2) 0.6323(2) 0.82523(15) 0.0203(4) 
C(10) 0.4953(2) 0.61422(18) 0.88689(14) 0.0161(4) 
C(11) 0.4103(2) 0.50874(18) 0.87892(14) 0.0150(4) 
C(12) 0.4671(2) 0.41570(18) 0.80752(14) 0.0140(4) 
C(13) 0.3684(2) 0.30825(18) 0.80047(14) 0.0140(4) 
C(14) 0.2224(2) 0.29316(17) 0.87907(14) 0.0144(4) 
C(15) 0.2139(2) 0.24061(19) 0.97688(15) 0.0184(4) 
C(16) 0.0767(2) 0.2343(2) 1.04830(15) 0.0227(4) 
C(17) -0.0504(2) 0.2801(2) 1.02286(16) 0.0234(4) 
C(18) -0.0424(2) 0.3306(2) 0.92512(16) 0.0224(4) 
C(19) 0.0934(2) 0.33698(19) 0.85305(15) 0.0182(4) 
C(20) 0.3130(2) 0.11428(18) 0.72536(14) 0.0167(4) 
C(21) 0.3656(2) 0.00019(19) 0.78750(15) 0.0196(4) 
C(22) 0.5339(2) -0.01037(18) 0.76791(15) 0.0193(4) 
C(23) 0.6037(3) 0.02920(19) 0.84022(16) 0.0231(4) 
C(24) 0.7580(3) 0.0259(2) 0.82321(18) 0.0289(5) 
C(25) 0.8449(3) -0.0195(2) 0.73360(18) 0.0276(5) 
C(26) 0.7768(2) -0.0608(2) 0.66181(17) 0.0253(5) 
C(27) 0.6225(2) -0.05533(19) 0.67795(15) 0.0211(4) 
C(28) 0.3352(2) 0.08263(18) 0.61454(15) 0.0165(4) 
______________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  06087. 
______________________________________________________________  
 
Ni(1)-N(1)  1.8384(16) 
Ni(1)-N(2)  1.8506(16) 
Ni(1)-O(2)  1.8784(13) 
Ni(1)-N(3)  1.9324(17) 
Cl(1)-C(10)  1.745(2) 
O(1)-C(6)  1.224(2) 
O(2)-C(28)  1.287(2) 
O(3)-C(28)  1.230(2) 
N(1)-C(6)  1.370(2) 
N(1)-C(7)  1.393(3) 
N(2)-C(13)  1.293(3) 
N(2)-C(20)  1.474(2) 
N(3)-C(5)  1.484(2) 
N(3)-C(1)  1.519(2) 
N(3)-H(3N)  0.80(2) 
C(1)-C(4)  1.521(3) 
C(1)-C(2)  1.527(3) 
C(1)-C(3)  1.535(3) 
C(2)-H(2A)  0.9800 
C(2)-H(2B)  0.9800 
C(2)-H(2C)  0.9800 
C(3)-H(3A)  0.9800 
C(3)-H(3B)  0.9800 
C(3)-H(3C)  0.9800 
C(4)-H(4A)  0.9800 
C(4)-H(4B)  0.9800 
C(4)-H(4C)  0.9800 
C(5)-C(6)  1.519(3) 
C(5)-H(5A)  0.9900 
C(5)-H(5B)  0.9900 
C(7)-C(8)  1.410(3) 
C(7)-C(12)  1.421(3) 
C(8)-C(9)  1.377(3) 
C(8)-H(8)  0.9500 
C(9)-C(10)  1.388(3) 

C(9)-H(9)  0.9500 
C(10)-C(11)  1.373(3) 
C(11)-C(12)  1.410(3) 
C(11)-H(11)  0.9500 
C(12)-C(13)  1.465(3) 
C(13)-C(14)  1.498(2) 
C(14)-C(15)  1.392(3) 
C(14)-C(19)  1.394(3) 
C(15)-C(16)  1.390(3) 
C(15)-H(15)  0.9500 
C(16)-C(17)  1.381(3) 
C(16)-H(16)  0.9500 
C(17)-C(18)  1.385(3) 
C(17)-H(17)  0.9500 
C(18)-C(19)  1.385(3) 
C(18)-H(18)  0.9500 
C(19)-H(19)  0.9500 
C(20)-C(28)  1.528(3) 
C(20)-C(21)  1.553(3) 
C(20)-H(20)  1.0000 
C(21)-C(22)  1.517(3) 
C(21)-H(21A)  0.9900 
C(21)-H(21B)  0.9900 
C(22)-C(23)  1.392(3) 
C(22)-C(27)  1.394(3) 
C(23)-C(24)  1.389(3) 
C(23)-H(23)  0.9500 
C(24)-C(25)  1.387(3) 
C(24)-H(24)  0.9500 
C(25)-C(26)  1.381(3) 
C(25)-H(25)  0.9500 
C(26)-C(27)  1.392(3) 
C(26)-H(26)  0.9500 
C(27)-H(27)  0.9500 

 
N(1)-Ni(1)-N(2) 93.68(7) 
N(1)-Ni(1)-O(2) 179.70(7) 
N(2)-Ni(1)-O(2) 86.35(6) 
N(1)-Ni(1)-N(3) 86.36(7) 
N(2)-Ni(1)-N(3) 176.38(7) 
O(2)-Ni(1)-N(3) 93.59(7) 
C(28)-O(2)-Ni(1) 114.18(12) 
C(6)-N(1)-C(7) 121.64(16) 
C(6)-N(1)-Ni(1) 114.08(13) 

C(7)-N(1)-Ni(1) 124.27(13) 
C(13)-N(2)-C(20) 121.53(16) 
C(13)-N(2)-Ni(1) 128.71(13) 
C(20)-N(2)-Ni(1) 109.68(12) 
C(5)-N(3)-C(1) 114.02(15) 
C(5)-N(3)-Ni(1) 104.40(12) 
C(1)-N(3)-Ni(1) 118.10(12) 
C(5)-N(3)-H(3N) 110.4(17) 
C(1)-N(3)-H(3N) 105.6(17) 
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Ni(1)-N(3)-H(3N) 103.9(17) 
N(3)-C(1)-C(4) 107.10(16) 
N(3)-C(1)-C(2) 109.98(16) 
C(4)-C(1)-C(2) 110.51(18) 
N(3)-C(1)-C(3) 109.46(16) 
C(4)-C(1)-C(3) 108.85(17) 
C(2)-C(1)-C(3) 110.86(17) 
C(1)-C(2)-H(2A) 109.5 
C(1)-C(2)-H(2B) 109.5 
H(2A)-C(2)-H(2B) 109.5 
C(1)-C(2)-H(2C) 109.5 
H(2A)-C(2)-H(2C) 109.5 
H(2B)-C(2)-H(2C) 109.5 
C(1)-C(3)-H(3A) 109.5 
C(1)-C(3)-H(3B) 109.5 
H(3A)-C(3)-H(3B) 109.5 
C(1)-C(3)-H(3C) 109.5 
H(3A)-C(3)-H(3C) 109.5 
H(3B)-C(3)-H(3C) 109.5 
C(1)-C(4)-H(4A) 109.5 
C(1)-C(4)-H(4B) 109.5 
H(4A)-C(4)-H(4B) 109.5 
C(1)-C(4)-H(4C) 109.5 
H(4A)-C(4)-H(4C) 109.5 
H(4B)-C(4)-H(4C) 109.5 
N(3)-C(5)-C(6) 110.42(16) 
N(3)-C(5)-H(5A) 109.6 
C(6)-C(5)-H(5A) 109.6 
N(3)-C(5)-H(5B) 109.6 
C(6)-C(5)-H(5B) 109.6 
H(5A)-C(5)-H(5B) 108.1 
O(1)-C(6)-N(1) 127.81(19) 
O(1)-C(6)-C(5) 120.26(18) 
N(1)-C(6)-C(5) 111.92(16) 
N(1)-C(7)-C(8) 120.89(17) 
N(1)-C(7)-C(12) 121.01(17) 
C(8)-C(7)-C(12) 117.96(18) 
C(9)-C(8)-C(7) 122.11(19) 
C(9)-C(8)-H(8) 118.9 
C(7)-C(8)-H(8) 118.9 
C(8)-C(9)-C(10) 119.02(18) 
C(8)-C(9)-H(9) 120.5 
C(10)-C(9)-H(9) 120.5 
C(11)-C(10)-C(9) 121.15(18) 
C(11)-C(10)-Cl(1) 119.55(15) 
C(9)-C(10)-Cl(1) 119.30(15) 
C(10)-C(11)-C(12) 120.64(18) 
C(10)-C(11)-H(11) 119.7 

C(12)-C(11)-H(11) 119.7 
C(11)-C(12)-C(7) 119.04(17) 
C(11)-C(12)-C(13) 117.76(17) 
C(7)-C(12)-C(13) 123.20(17) 
N(2)-C(13)-C(12) 121.42(17) 
N(2)-C(13)-C(14) 120.49(16) 
C(12)-C(13)-C(14) 117.99(16) 
C(15)-C(14)-C(19) 119.90(18) 
C(15)-C(14)-C(13) 121.79(17) 
C(19)-C(14)-C(13) 118.28(17) 
C(16)-C(15)-C(14) 119.51(18) 
C(16)-C(15)-H(15) 120.2 
C(14)-C(15)-H(15) 120.2 
C(17)-C(16)-C(15) 120.45(18) 
C(17)-C(16)-H(16) 119.8 
C(15)-C(16)-H(16) 119.8 
C(16)-C(17)-C(18) 120.07(19) 
C(16)-C(17)-H(17) 120.0 
C(18)-C(17)-H(17) 120.0 
C(19)-C(18)-C(17) 120.11(19) 
C(19)-C(18)-H(18) 119.9 
C(17)-C(18)-H(18) 119.9 
C(18)-C(19)-C(14) 119.94(18) 
C(18)-C(19)-H(19) 120.0 
C(14)-C(19)-H(19) 120.0 
N(2)-C(20)-C(28) 107.32(15) 
N(2)-C(20)-C(21) 109.91(15) 
C(28)-C(20)-C(21) 111.06(16) 
N(2)-C(20)-H(20) 109.5 
C(28)-C(20)-H(20) 109.5 
C(21)-C(20)-H(20) 109.5 
C(22)-C(21)-C(20) 114.06(16) 
C(22)-C(21)-H(21A) 108.7 
C(20)-C(21)-H(21A) 108.7 
C(22)-C(21)-H(21B) 108.7 
C(20)-C(21)-H(21B) 108.7 
H(21A)-C(21)-H(21B) 107.6 
C(23)-C(22)-C(27) 118.4(2) 
C(23)-C(22)-C(21) 119.50(19) 
C(27)-C(22)-C(21) 122.05(18) 
C(24)-C(23)-C(22) 121.2(2) 
C(24)-C(23)-H(23) 119.4 
C(22)-C(23)-H(23) 119.4 
C(25)-C(24)-C(23) 119.9(2) 
C(25)-C(24)-H(24) 120.1 
C(23)-C(24)-H(24) 120.1 
C(26)-C(25)-C(24) 119.5(2) 
C(26)-C(25)-H(25) 120.2 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014



10 

 

C(24)-C(25)-H(25) 120.2 
C(25)-C(26)-C(27) 120.6(2) 
C(25)-C(26)-H(26) 119.7 
C(27)-C(26)-H(26) 119.7 
C(26)-C(27)-C(22) 120.3(2) 

C(26)-C(27)-H(27) 119.8 
C(22)-C(27)-H(27) 119.8 
O(3)-C(28)-O(2) 126.06(18) 
O(3)-C(28)-C(20) 118.79(17) 
O(2)-C(28)-C(20) 115.13(16) 

______________________________________________________________  
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 Table 4.   Anisotropic displacement parameters (Å2x 103 ) for 06087.  The anisotropic 
displacement factor exponent takes the form: 
-2 π2[ h2 a*2 U11 + ... + 2 h k a* b* U12 ] 
______________________________________________________________  
 U11 U22  U33 U23 U13 U12 
______________________________________________________________  
Ni(1) 11(1)  16(1) 11(1)  -1(1) -1(1)  -3(1) 
Cl(1) 18(1)  19(1) 21(1)  -6(1) -4(1)  -1(1) 
O(1) 15(1)  43(1) 27(1)  -9(1) -6(1)  -4(1) 
O(2) 15(1)  21(1) 15(1)  -2(1) -2(1)  -3(1) 
O(3) 15(1)  21(1) 23(1)  -7(1) -4(1)  -4(1) 
N(1) 13(1)  20(1) 14(1)  -1(1) -2(1)  -3(1) 
N(2) 13(1)  16(1) 14(1)  0(1) -5(1)  -2(1) 
N(3) 15(1)  15(1) 15(1)  -2(1) -2(1)  -2(1) 
C(1) 23(1)  18(1) 14(1)  0(1) 1(1)  -1(1) 
C(2) 39(1)  16(1) 21(1)  -1(1) 2(1)  -1(1) 
C(3) 25(1)  25(1) 18(1)  -1(1) 4(1)  -4(1) 
C(4) 25(1)  30(1) 21(1)  5(1) -4(1)  3(1) 
C(5) 11(1)  24(1) 20(1)  -2(1) -2(1)  -2(1) 
C(6) 14(1)  23(1) 20(1)  1(1) -3(1)  -3(1) 
C(7) 17(1)  19(1) 13(1)  1(1) -5(1)  -3(1) 
C(8) 15(1)  28(1) 18(1)  -2(1) -1(1)  -7(1) 
C(9) 21(1)  22(1) 18(1)  -1(1) -6(1)  -8(1) 
C(10) 18(1)  17(1) 13(1)  -3(1) -4(1)  0(1) 
C(11) 14(1)  19(1) 12(1)  1(1) -4(1)  -1(1) 
C(12) 14(1)  17(1) 12(1)  3(1) -5(1)  -3(1) 
C(13) 13(1)  17(1) 12(1)  2(1) -3(1)  1(1) 
C(14) 15(1)  13(1) 14(1)  -3(1) -2(1)  -3(1) 
C(15) 14(1)  25(1) 17(1)  -1(1) -5(1)  1(1) 
C(16) 20(1)  34(1) 13(1)  2(1) -2(1)  0(1) 
C(17) 14(1)  34(1) 19(1)  -1(1) 2(1)  1(1) 
C(18) 15(1)  29(1) 22(1)  0(1) -5(1)  2(1) 
C(19) 18(1)  22(1) 15(1)  1(1) -4(1)  -2(1) 
C(20) 14(1)  17(1) 18(1)  -2(1) -2(1)  -4(1) 
C(21) 25(1)  18(1) 15(1)  0(1) -2(1)  -5(1) 
C(22) 26(1)  13(1) 19(1)  3(1) -6(1)  -2(1) 
C(23) 32(1)  18(1) 20(1)  -1(1) -9(1)  1(1) 
C(24) 35(1)  24(1) 34(1)  1(1) -21(1)  -1(1) 
C(25) 22(1)  24(1) 38(1)  5(1) -12(1)  2(1) 
C(26) 27(1)  21(1) 26(1)  2(1) -4(1)  4(1) 
C(27) 25(1)  20(1) 18(1)  0(1) -6(1)  -1(1) 
C(28) 15(1)  17(1) 18(1)  -4(1) -3(1)  2(1) 
______________________________________________________________ 
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 Table 5.   Hydrogen coordinates and isotropic displacement parameters for 06087. 
______________________________________________________________  
 x  y  z  U(eq) 
______________________________________________________________  
  
H(3N) 0.730(3) 0.175(2) 0.4746(18) 0.018 
H(2A) 0.6691 0.4955 0.5039 0.041 
H(2B) 0.7508 0.5454 0.3900 0.041 
H(2C) 0.8471 0.4893 0.4651 0.041 
H(3A) 0.9676 0.3272 0.3420 0.037 
H(3B) 0.8741 0.3764 0.2632 0.037 
H(3C) 0.8676 0.2264 0.3027 0.037 
H(4A) 0.5899 0.2409 0.3569 0.039 
H(4B) 0.5998 0.3914 0.3184 0.039 
H(4C) 0.5120 0.3484 0.4326 0.039 
H(5A) 0.9506 0.2888 0.4923 0.022 
H(5B) 0.8915 0.1591 0.5616 0.022 
H(8) 0.7980 0.5508 0.7174 0.025 
H(9) 0.6955 0.7073 0.8296 0.024 
H(11) 0.3123 0.4983 0.9219 0.018 
H(15) 0.3012 0.2093 0.9947 0.022 
H(16) 0.0703 0.1982 1.1151 0.027 
H(17) -0.1435 0.2770 1.0725 0.028 
H(18) -0.1302 0.3608 0.9075 0.027 
H(19) 0.0987 0.3712 0.7859 0.022 
H(20) 0.2050 0.1318 0.7559 0.020 
H(21A) 0.3226 0.0114 0.8607 0.024 
H(21B) 0.3258 -0.0824 0.7711 0.024 
H(23) 0.5448 0.0590 0.9023 0.028 
H(24) 0.8040 0.0547 0.8729 0.035 
H(25) 0.9505 -0.0222 0.7217 0.033 
H(26) 0.8360 -0.0932 0.6008 0.030 
H(27) 0.5772 -0.0824 0.6274 0.025 
______________________________________________________________ 
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 Table 6.  Torsion angles [°] for 06087. 
___________________________________________________________________  
 
N(1)-Ni(1)-O(2)-C(28) 80(13) 
N(2)-Ni(1)-O(2)-C(28) -15.81(13) 
N(3)-Ni(1)-O(2)-C(28) 160.56(13) 
N(2)-Ni(1)-N(1)-C(6) 151.45(14) 
O(2)-Ni(1)-N(1)-C(6) 56(13) 
N(3)-Ni(1)-N(1)-C(6) -24.92(14) 
N(2)-Ni(1)-N(1)-C(7) -30.21(15) 
O(2)-Ni(1)-N(1)-C(7) -126(13) 
N(3)-Ni(1)-N(1)-C(7) 153.42(15) 
N(1)-Ni(1)-N(2)-C(13) 21.38(17) 
O(2)-Ni(1)-N(2)-C(13) -158.92(17) 
N(3)-Ni(1)-N(2)-C(13) 111.9(11) 
N(1)-Ni(1)-N(2)-C(20) -155.26(12) 
O(2)-Ni(1)-N(2)-C(20) 24.44(12) 
N(3)-Ni(1)-N(2)-C(20) -64.8(11) 
N(1)-Ni(1)-N(3)-C(5) 32.10(12) 
N(2)-Ni(1)-N(3)-C(5) -58.6(11) 
O(2)-Ni(1)-N(3)-C(5) -147.60(12) 
N(1)-Ni(1)-N(3)-C(1) -95.74(14) 
N(2)-Ni(1)-N(3)-C(1) 173.5(10) 
O(2)-Ni(1)-N(3)-C(1) 84.56(14) 
C(5)-N(3)-C(1)-C(4) -177.40(16) 
Ni(1)-N(3)-C(1)-C(4) -54.27(19) 
C(5)-N(3)-C(1)-C(2) -57.3(2) 
Ni(1)-N(3)-C(1)-C(2) 65.85(19) 
C(5)-N(3)-C(1)-C(3) 64.7(2) 
Ni(1)-N(3)-C(1)-C(3) -172.12(13) 
C(1)-N(3)-C(5)-C(6) 96.75(19) 
Ni(1)-N(3)-C(5)-C(6) -33.55(17) 
C(7)-N(1)-C(6)-O(1) 12.8(3) 
Ni(1)-N(1)-C(6)-O(1) -168.81(18) 
C(7)-N(1)-C(6)-C(5) -168.48(16) 
Ni(1)-N(1)-C(6)-C(5) 9.9(2) 
N(3)-C(5)-C(6)-O(1) -164.11(18) 
N(3)-C(5)-C(6)-N(1) 17.1(2) 
C(6)-N(1)-C(7)-C(8) 26.0(3) 
Ni(1)-N(1)-C(7)-C(8) -152.26(15) 
C(6)-N(1)-C(7)-C(12) -158.41(18) 
Ni(1)-N(1)-C(7)-C(12) 23.4(2) 
N(1)-C(7)-C(8)-C(9) 175.61(18) 
C(12)-C(7)-C(8)-C(9) -0.2(3) 
C(7)-C(8)-C(9)-C(10) 2.4(3) 
C(8)-C(9)-C(10)-C(11) -2.3(3) 
C(8)-C(9)-C(10)-Cl(1) 178.17(15) 
C(9)-C(10)-C(11)-C(12) 0.0(3) 

Cl(1)-C(10)-C(11)-C(12) 179.46(14) 
C(10)-C(11)-C(12)-C(7) 2.3(3) 
C(10)-C(11)-C(12)-C(13) -177.75(17) 
N(1)-C(7)-C(12)-C(11) -177.95(16) 
C(8)-C(7)-C(12)-C(11) -2.2(3) 
N(1)-C(7)-C(12)-C(13) 2.1(3) 
C(8)-C(7)-C(12)-C(13) 177.88(17) 
C(20)-N(2)-C(13)-C(12) 172.01(16) 
Ni(1)-N(2)-C(13)-C(12) -4.3(3) 
C(20)-N(2)-C(13)-C(14) -11.6(3) 
Ni(1)-N(2)-C(13)-C(14) 172.16(13) 
C(11)-C(12)-C(13)-N(2) 167.87(17) 
C(7)-C(12)-C(13)-N(2) -12.2(3) 
C(11)-C(12)-C(13)-C(14) -8.6(2) 
C(7)-C(12)-C(13)-C(14) 171.28(16) 
N(2)-C(13)-C(14)-C(15) 106.8(2) 
C(12)-C(13)-C(14)-C(15) -76.6(2) 
N(2)-C(13)-C(14)-C(19) -75.1(2) 
C(12)-C(13)-C(14)-C(19) 101.5(2) 
C(19)-C(14)-C(15)-C(16) -1.0(3) 
C(13)-C(14)-C(15)-C(16) 177.04(18) 
C(14)-C(15)-C(16)-C(17) -0.2(3) 
C(15)-C(16)-C(17)-C(18) 1.2(3) 
C(16)-C(17)-C(18)-C(19) -0.9(3) 
C(17)-C(18)-C(19)-C(14) -0.3(3) 
C(15)-C(14)-C(19)-C(18) 1.3(3) 
C(13)-C(14)-C(19)-C(18) -176.83(18) 
C(13)-N(2)-C(20)-C(28) 155.64(17) 
Ni(1)-N(2)-C(20)-C(28) -27.44(17) 
C(13)-N(2)-C(20)-C(21) -83.5(2) 
Ni(1)-N(2)-C(20)-C(21) 93.44(15) 
N(2)-C(20)-C(21)-C(22) -43.1(2) 
C(28)-C(20)-C(21)-C(22) 75.5(2) 
C(20)-C(21)-C(22)-C(23) 105.0(2) 
C(20)-C(21)-C(22)-C(27) -73.1(2) 
C(27)-C(22)-C(23)-C(24) 0.8(3) 
C(21)-C(22)-C(23)-C(24) -177.38(18) 
C(22)-C(23)-C(24)-C(25) -1.1(3) 
C(23)-C(24)-C(25)-C(26) 0.2(3) 
C(24)-C(25)-C(26)-C(27) 1.0(3) 
C(25)-C(26)-C(27)-C(22) -1.3(3) 
C(23)-C(22)-C(27)-C(26) 0.3(3) 
C(21)-C(22)-C(27)-C(26) 178.51(18) 
Ni(1)-O(2)-C(28)-O(3) -175.89(16) 
Ni(1)-O(2)-C(28)-C(20) 2.6(2) 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2014



14 

 

N(2)-C(20)-C(28)-O(3) -165.04(17) 
C(21)-C(20)-C(28)-O(3) 74.8(2) 
N(2)-C(20)-C(28)-O(2) 16.3(2) 
C(21)-C(20)-C(28)-O(2) -103.83(19)
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