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Table S2. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 X 107~3) for la. T = 298 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X V% z U{eq)
Ni (1) 0 0 0 38(1)
N(2) 1189 (4) 2053(8) 0 46(1)
N(1) 0 0 -1428(3) 39(2)
C(2) -972 (4) 0 -1857(3) 37(1)
0(2) -1890(2) 0 -1516(2) 52 (1)
N (3) -944(3) 0 -2711(2) 36 (1)
C(4) 0 0 -317944) 34 (2)
0(4) 0 0 -3934(3) 47(1)
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Table S3. Bond lengths [A] and angles [deg] for la. T = 298 K.
Ni(1)-N(2) 2.068(5)
Ni(1)-N(1) 2.295(5)
N(2)-H({20) 0.97(9)
N(2)-H(21) 0.72(6)
N(1l)-C(2) 1.358(5)
C(2)-0(2) 1.234(6)
C(2)-N(3) 1.373(6)
N(3)-C(4) 1.363(5)
’N(3)-H(3) 0.80(6)
C(4)-0(4) 1.213(8)
N(2)-Ni(1)-N(2)#1 180.0
N(2)-Ni(1)-N(2)#2 87.6(3)
N(2)-Ni(l)-N(1} 90.0
N(L)-Ni(1)-N(1)#1 180.0
Ni(1)-N(2)-H(20) 114 (5)
Ni(1)-N(2)-H(21) 107 (5)
H(20)-N(2)-H(21)} 116(6)
C(2)-N(1)-C(2)#3 119.0(5)
C(2)-N(1)-Ni(1) 120.5(3)
0(2)-C(2)-N(1) 123.2(4)
0(2)-C{2)=-N(3) 117.7(4)
N(1)-C(2)-N(3) 119.1(4)
C(4)-N(3)-C(2) 124.9(4)
C(4)-N(3)-H(3) 121 (4)
C(2)-N(3)-H(3) 115 (4)
0(4)-C(4)-N(3) 123.5(3)
N(3)#3-C(4)-N(3) 113.0(5)

Symmetry transformations used to generate equivalent atoms:

#1 -x,-y,-2 #2 -x,vy,2 #3 -x,-y,2
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Table S4. Anisotropic displacement parameters (A"2 X 1073) for la. T =

298 K.
The anisotropic displacement factor exponent takes the form:
-2 pi*2 [ h"2 a*”2 U1l + ... ¢ 2 h k a* b* U12 ]
Ul1l u22 U33 Uu23 U13 Ulz

Ni (1) 14 (1) 74 (1) 26(1) 0 0 0
TN(2) 27(2) 77 (4) 34(2) 0 0 -4(2)
N(1) 17(3) 80 (4) 19(3) 0 0 0
C(2) 25(2) 66(3) 21(2) 0 -2(2) 0
o(2) 16(2) 117 (3) 24 (2) 0 0(1) 0
N(3) 18(2) 70(3) 19(2) 0 -2(2) 0
C(4) 29(3) 53(4) 19(4) 0 0 0
0(4) 33(3) 92 (4) ) 17(2) 0 0 0

Table S5. Principal mean sgquare atomic displacements U

in A™2 for 1la. T .= 298 K.

0.0737 0.0257 0.0136  Nil
0.0772 0.0342 0.0264 N2
0.0798 0.0192 0.0171 N1
0.0655 0.0254 0.0206 C2
0.1167 0.0243  0.0162 02
0.0698 0.0213 0.0164 N3
0.0527 0.0292 0.0191- cC4
0.0916 0.0331 0.0170 04
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- Table S6. Hydrogen coordinates ( x 1074) and isotropic

displacement parameters (A2 x 1073) for la. T = 298 K.

b4 ’ V' z U(eq)
H(20) 880 (7) 3290(13) 0 116(19)
H(21) 1570(4) 1850(9) -330(3) 116(19)

H(3) -1540(5) 0 -2930(4) 46(16)
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Table S7. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A2 x 1073) for 1lb. T = 150 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X \% z U(eq)
Ni (1) 5000 1778 (1) 7500 14¢(1)
N(1) 5000 1836 (6) 6064 (2) 16(1)
C(2) 4027 (3) 2054 (4) 5637 (2) 15(1)
0(2) 3099(2) 1845 (4) 5972 (1) 20(1)
N(3) 4050 (2) 2543 (4) 4790 (2) 16(1)
C(4) 5000 2829(6) 4341 (3) 15(
0(4) 5000 3300 (5) 3597 (2) 21(1)
N(4) 6178 (4) 3874 (7) 7500 22(1)
N(5) 6210 (4) -244(7) 7500 19(1)
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Table S$8. Bond lengths [A] and angles {deg] for 1b. T = 150 K.

Ni(1)-N(5) 2.060(4)
Ni(1)-N(4) 2.072(5)
Ni(1)-N(1) 2.270(4)
N(1)-C(2) 1.359(4)
C(2)-0(2) 1.242(4)
C(2)-N(3) 1.385(5)
N(3)-C(4) 1.360(4)
N(3)-H(3) 0.86(5)
C(4)-0(4) 1.224(6)
N(4)-H(41) 0.82(7)
N(4)-H(42) 0.79(11)
N(5)-H(51) 0.81(4)
N(5)-H(52) 0.89(8)
N(5)#1-Ni(1)-N(5) 89.8(3)
N(5)#1-Ni{1)-N(4) 178.2(2)
N(5)-Ni(1)-N(4) 92.0(2)
N(4)#1-Ni(1)-N(4) 86.2(3)
N(5)-Ni(1)-N{1) 90.75(8)
N(4)-Ni(1)-N(1) 89.23(8)
N(1)-Ni(1)-N(1)#2 177.9(2)
C(2)-N(1)-C(2)#3 118.8(4)
C(2)-N(1)-Ni(1) 119.9(2)
0(2)-C(2)-N(1) 123.1(3)
0(2)-C(2)-N(3) 117.4(3)
N(1)-C(2)-N(3) 119.4(3)
C(4)-N(3)-C(2) 124.1(3)
C(4)-N(3)-H(3) 119(3)
C(2)-N(3)-H(3) 117(3)
O(4)-C(4)~-N(3) 122.9(2)
N(3)-C(4)-N(3)#3 114.1(4)
Ni(1)-N(4)-H(41) 112 (5)
Ni(1l)-N(4)-H(42) 115(8)
H(41)-N(4)-H(42) 114 (6)
Ni(1)-N(5)-H(51) 114 (3)
Ni(1)-N(5)-H(52) 111(5)
H(51)-N(5)-H(52) 107 (4)

Symmetry transformations used to generate equivalent atoms:
$#1 -x+1,y,-z+3/2 #2 x,vy,-z+3/2 $3 -x+1,vy,z
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Table S9. Anisotropic displacement parameters (A"2 x 1073) for lb.
T = 150 K.

The anisotropic displacement factor exponent takes the form:

-2 pi®2 [ h”2 a*~2 Ull + .. + 2 h k a* b* Ul2 ]

Uil U22 U33 U23 Ul3 U1z
Ni(1l) 7(1) 22(1) 12(1) 0 0 0
N(1) 9(2) 28(2) 12(2) 0(2) 0 0
Cc(2) 13(2) 19(2) 13(2) -1(1) -2(1) -1(1)
0(2) 9(1) 38 (1) 14(1) 2(1) 1(1) -1(1)
N(3) 9(1) 28 (1) 11(2) 0(1) -2(1) 1(1)
c(4) 12 (2) 13(2) 19(3) -1(2) 0 0
0(4) 22 (2) 33(2) 9(2) 5(2) 0 0
N(4) 14(2) 29(2) 22(2) 0 0 ~-1(2)
N(5) 13(2) 27(2) 17(2) 0 0 2(2)
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Table S10. Principal mean square atomic displacements U
in A*2 for 1b. T = 150 K.
0.0220 0.0124 0.0073 Nil
0.0283 0.0121 0.0087 N1
0.0195 0.0150 0.0108 C2
0.0382 0.0138 0.0086 02
0.0275 0.0125 0.0075 N3
0.0190 0.0131 0.0123 c4
0.0342 0.0217 0.0079 04
0.0293 0.0219 0.0135 N4
0.0270 0.0167 0.0125 N5

Table S11. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for 1lb. T = 150 K.

% 1% z Uleq)
H(3) 3424 (39) 2606 (55) 4533 (29) 42 (13)
H(41) 6043 (49) 4670(98) 7144 (42) 119(29)
H(42) 6805(87) 3529(146) 7500 101(37)
H(51) 6620 (31) -208(62) 7904 (23) 28(11)
H(52) 5899(60) -1370(104) 7500 49(21)
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Table S12. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 107~3) for lc. T = 100 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

x \% z U(eq)
Ni (1) 5000 1679(1) 7500 10 (1)
N(1) 5000 1754 (4) 6064 (2) 11(1)
c(2) 4019(2) 2001 (3) 5641 (1) 11(1)
0(2) 3098 (1) 1757(2) 5969 (1) 14 (1)
N (3) 4052 (2) 2561 (3) 4793 (1) 12 (1)
C(4) 5000 2869 (4) 4347 (2) 11(1)
0(4) 5000 3412 (4) 3607 (2) 16(1)
N(4) 6180(2) . 3781 (4) 7500 14 (1)
N(5) 6214 (2) -352(4) 7500 14 (1)
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Table S14. Anisotropic displacement parameters (A"2 x 1073) for lc.

T = 100 K.
The anisotropic displacement factor exponent takes the form:
-2 pi*2 [ h"2 a*"2 Ull + ... + 2 h k a* b* Ul12 ]
U1l U22 U33 023 U113 Ul2

Ni(l)- 5(1) 16(1) 9(1) 0 0 0
N(1) 7(1) 20(1) 7(1) 2(1) 0 . 0
C(2) 11(1) 14 (1) 7(1) -2(1) 0(1) 2(1)
0(2) 7(1) 26(1) 10(1) 1(1) 0(1) -2(1)
N(3) 8(1) 20 (1) v 7(1) 1(1) -2(1) 0(1)
C(4) 11(1) 11(1) 10(2) 0(1) 0 0
0(4) 16(1) 23 (1) 8 (1) 3(1) 0 0
N(4) 11(1) 17 (1) 15(1) 0 0 0(1)
N (5) 10(1) 19(1) 12 (1) 0 0 -1(1)

Table S15. Principal mean square atomic displacements U

in A2 for lc. T = 100 K. :

0.0156 0.0094 0.0053 Nil

0.0202 " 0.0068 0.0067 N1

0.0153 0.0100 0.0067 Cc2

0.0267 0.0103 0.0064 02

0.0201 0.0093 0.0059 N3

0.0114 0.0110 0.0103 C4

0.0240 0.0157 0.0071 04

0.0169 0.0150 0.0105 N4

0.0190 0.0121 0.0099 N5
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Table S16. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for lc. T = 100 K.

X \% z U(eq)
H(3) 3481 (37) 2706 (53) 4573 (26) 56(13)
H(41) 6139(31) 4551 (55) 7137(23) 52(13)
H(42) 6869 (51) 3429(86) 7500 52(17)
H(51) 6621 (27) -68(56) 7928 (20) 33(9)
H(52) 5913 (50) -1418(87) 7500 52(17)
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Table S17. Atomic coordinates ( x 1074) and egquivalent isotropic
displacement parameters (A"2 x 1073) for 2a. T = 298 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X 3% z U(eq)
Ni{(l) 0 0 0 35(1)
N(2) 1194 (2) 2039 (5) 0 42 (1)
N(1) 0 . 0 -1426(2) 36(1)
c(2) -970(2) 0 -1859(2) 32(1)
0(2) -1890(2) 0 -1519(1) 49(1)
N(3) -944(2) 0 ~2716(1) 33(1)
C(4) 0 0 -3178(2) 30(1)
0(4) 0 0 -3835(2) 44 (1)
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Table S18. Bond lengths [A] and angles [deg] for 2a. T = 298 K.

Ni(1)-N(2) 2.068(3)
Ni(1)-N{(1) 2.293(3)
N(2)-H(20) 0.74(6)
N(2)-H(21) 0.84 (4)
N(1)-C(2) 1.361(3)
C(2)-0(2) 1.237(3)
C(2)-N(3) 1.378(4)
N(3)-C(4) 1.360(3)
N(3)-H(3) 0.86(4)
C(4)-0(4) 1.216(5)
C(4)-N(3)#1 1.360(3)
N(2)#2-Ni(1)-N(2)#3 91.8(2)
N(2)#2-Ni(1)-N(2) 180.0
N(2)-Ni(1)-N(1) 90.0
N(1)-Ni(1)-N(1)#2 180.0
Ni(1)-N(2)-H(20) 119(5)
Ni(1)-N(2)-H(21) 110 (3)
H(20)-N(2)-H(21) 107 (4)
C(2)-N(1)-C(2)#1 118.5(3)
C(2)-N(1)-Ni(1) 120.8(2)
0(2)-C(2)-N(1) 123.0(3)
0(2)-C(2)-N(3) 117.5(2)
N(1)-C(2)-N(3) 119.5(3)
C(4)-N(3)-C(2) 124.4(3)
C(4)-N(3)-H(3) 120(2)
C(2)-N{(3)-H(3) 116(2)
0(4)-C(4)-N(3) 123.1(2)
N(3)#1-C(4)-N(3) 113.7(3)

Symmetry transformations used to generate equivalent atoms:

#1 -x,-y,z #2 -x,-y,-z #3 -x,y,2
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Table S19. Anisotropic displacement parameters (A"2 x 1073)
for 2a. T = 298 K.

The anisotropic displacement factor exponent takes the form:

-2 pi”®2 [ h"2 a*”2 Ull + ... + 2 h k a* b* Ul2 ]

Ull U22 U033 023 U13 Ulz2
Ni (1) 12 (1) 68 (1) 25(1) 0 0 0
N(2) 20(1) 73(2) 35(1) 0 0 -4(1)
N(1) 14(1) 76(3) 18(2) 0 0 0
Cc(2) 20(1) 55(2) 21(1) 0 -2(1) 0
0(2) 16(1) 109(2) 24 (1) 0 -1(1) 0
N(3) 18 (1) 62(2) 18 (1) 0 -2(1) 0
C(4) 25(2) 45(2) 21(2) 0 0 0
0(4) 35(2) 82(2) 15(1) 0 0 0

Table S20. Principal mean square atomic displacements U

in A"2 for 2a. T = 298 K.

0.0676 0.0249 0.0124 Nil
0.0731 0.0348 0.0193 N2
0.0761 0.0179 0.0145 N1
0.0550 0.0230 0.0187 Cc2
0.1087 0.0239 0.0156 02
0.0616 0.0202 0.0159 N3
0.0449 0.0247 0.0214 C4
0.0816 0.0347 0.0154 04
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E Table S21. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for 2a. T = 298 K.

x % z U(eq)
H(20) 1014 (53) 3012(89) 0 114 (14)
H(21) 1618 (30) 1894 (58) -409(23) 114 (14)

H(3) i -1581(29) 0 -2960(21) 31(9)
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Table S22. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A2 x 1073) for 2b. T = 139 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X y z U(eq)
Ni(1l) 5000 1711(1) 7500 11(1)
N(1) 5000 1782 (3) 6064 (1) 13(1)
C(2) 4023(2) 2023(3) 5637 (1) 12(1)
0(2) 3099(1) 1782 (2) 5971 (1) 16(1)
N(3) 4049(1) 2554 (2) 4792 (1) 13(1)
C(4) 5000 2863 (4) 4342 (2) 12 (1)
O(4) 5000 3376 (3) 3602 (1) 17(1)
N(4) 6182 (2) 3812 (4) 7500 15(1)
N(5) 6212 (2) -318(4) 7500 15(1)
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for 2b. T 139 K.

[deg]

{A]l and angles

Bond lengths
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Symmetry transformations used to generate equivalent atoms:

$2 -x+1,y,-z+3/2 #3 x,y,-2+3/2 $#4 -x+1,vy,2

#1 x,v,2
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Table S24. "Anisotropic displacement parameters (A~2 x 1073)
for 2b. T = 139 K.

The anisotropic displacement factor exponent takes the form:

-2 pi*2 [ h"2 a*"2 U1l + ... # 2 h k a* b*x Ul2 ]

Ul1l U22 U33 023 Ui3 Ul2
Ni (1) 7(1) 14 (1) 11(1) 0 0 0
N(1) 8(1) 19(1) 12 (1) 1(1) 0 0
C(2) 12 (1) 15(1) 10(1) 0(1) -1(1) 0(1)
0(2) 9(1) 29(1) 12 (1) 3(1) -1(1) -1(1)
N({3) 9(1) 20 (1) 11(1) 1(1) -1(1) 1(1)
C(4) 14 (1) 11(1) 12 (1) -1(1) 0 0
0(4) 17 (1) 22(1) 11(1) 7(1) 0 0
N(4) 11 (1) 18 (1) 16(1) 0 0 -3(1)
N(5) 10(1) 18 (1) 16(1) 0 0 0(1)

Table S$25. Principal mean_ square atomic displacements U

in A2 for 2b. T = 139 K.

0.0144 0.0109 0.0065 Nil
0.0190 0.0118 ° 0.0078 N1
0.0146 0.0123 0.0095 C2
0.0291 0.0117 0.0083 02
0.0205 0.0114 0.0082 N3
0.0136 0.0128 0.0108 C4
0.0253 0.0167 0.0083 04
0.0185 0.0160 0.0098 N4
0.0184 0.0162 0.0100 N5
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Table S26. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for 2b. T = 139 K.

b4 y z U(eq)
H(3) 3420(2) 2710 (4) 4536 (18) 27(7)
H(41) -6130(3) 4570 (5) 7110(2) 58 (11)
H(42) 6910 (5) 3440(8) 7500 75(19) .
H(51) 6660 (2) -110(5) 7928 (17) 32(7)
H(52) 5990 (5) -1410(8) 7500 61(17)
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Table S27. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A”2 x 1073) for 2c. T = 298 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X Y z U(eq)
Ni(l) 0 0 0 35(1)
N(2) 1195(2) 2033 (4) 0 42 (1)
N(1) 0 0 -1429(2) 36(1)
C(2) -971(2) 0 -1855(1) 33(1)
0(2) -1891 (1) 0 -1516(1) 50(1)
N(3) -944(2) 0 -2716(1) 33(1)
C(4) 0 0 -3179(2) 30(1)
0(4) 0 0 -3935(1) 45 (1)
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Table S$528.

Bond lengths [A]

25-

and angles [deg]

for 2c.

T

298 K.

FE N
| ||
o T O =2 O O =& =

(20)
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~ e~ e~ e~ e~~~
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e e e e e e e

IS
w

H O P = = PO O NN
w
Ul
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[e o]
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S
(@
—
=

91.60(14)
180.0
90.0
180.0
119(4)
110(2)
104 (3)
119.4¢
120.32
123.51
117.50
118.99
124.48
120 (2)
115(2)
123.14(12)
113.7(2)

Symmetry transformations used to generate equivalent atoms:

#1 x,-y, -2 #2 -x,-y,-2

#3 -x,-vy, 2z
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Table $29. Anisotropic displacement parameters (A"2 x 1073)
for 2c. T = 298 K.

The anisotropic displacement factor exponent takes the form:

-2 pi®*2 [ h"*2 a**2 Ull + ... + 2 h k a* b* Ul2 ]
Ull U22 U33 U23 Ul3 Uiz

Ni(1l) 12(1) 68 (1) 25(1) 0 0 0
N(2) 21(1) 73(2) 34 (1) 0 0 -4(1)
N(1) 16(1) 73(2) 18 (1) 0 0 0
C(2) 20(1) 62 (1) 18(1) 0 -1(1) 0
0(2) 16(1) 112(2) 22(1) 0 0(1) Q
N(3) 19(1) 61(1) 17(1) 0 -3(1) 0
C(4) 25(1) 44 (2) 20(1) 0 0 0
0(4) 35(1) 82(2) 16 (1) 0 0 0

Table S30. Principal mean square atomic displacements U

in A*2 for 2c. T = 298 K. -.

0.0679 0.0249 0.0121 Nil

0.0732 0.0336 0.0203 N2

0.0734 0.0180 0.0158 N1

0.0616 0.0205 0.0175 Cc2

0.1117 0.0220 0.0162 02

0.0612 0.0211 0.0155 N3

0.0441 0.0251 0.0201 Cc4

0.0821 0.0351 0.0163 04
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Table S31. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"2 x 1073) for 2c. T = 298 K.

X Y z U(eq)
H{20) 1000 (4) 3120 (7) 0 101(10)
H(21) 1619(3) 1930(4) -433(19) 101(10)

H(3) -1550(3) 0 -2944(18) 33(7)
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Table S32. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for 3. T = 223 K.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X \% z U(eq)
Ni (1) 5000 1964 (1) 7500 20(1)
N (1) 5000 2006 (3) 6070 (1) 22 (1)
C(2) 4027.(1) 2164 (3) 5641 (1) 22(1)
0(2) 3104 (1) 2002 (2) 5976 (1) 31(1)
N (3) 4053 (1) 2520(2) 4785(1) 23(1)
C(4) 5000 - 2738(3) 4330(2) 22 (1)
0(4) 5000 3078 (3) 3578(1) 29(1)
N(4) 6186 (2) 4037 (3) 7500 26(1)
N(5) 6206 (2) ~-58(4) 7500 26(1)




© 1999 American Chemical Society, J. Am. Chem. Soc., Falvello ja983247t Supporting Info Page 29

29-

Table S33. Bond lengths [A] and angles [deg] for 3. T = 223 K.
N.b., atoms H(41D) and H(41G) have zero occupancy. They

were used as aids in idealizing the ammine groups, and are
symmetry relatives of H(41C) and H{41lF), respectively.

H(41C) and H(42C) belong to the orientation of the NH3

ligand found in the Cmcm structure, and H(41F) and H{42F)

belong to the orientation found in the Fmmm structure.

(5) 2.063(2)
Ni (1)-N(4) 2.074(2)
Ni(1)-N(1) 2.280(2)
N(1)-C(2) 1.3603(19)
C(2)-0(2) 1.238(2)
C(2)-N(3) 1.388(2)
N(3)~C(4) 1.3601(19)
N(3)-H(3) 0.79(3)
C(4)-0(4) 1.224(3)
N(4)-H(41C) 0.8901
N(4)-H(42C) 0.8901
N(4)-H(41D) 0.8901
N(4)y-H(41F) 0.8901
N(4)-H(42F) 0.8901
N(4)-H(41G) 0.8901
N(5)-H(52) 0.84(4)
N(5)-H(51) 0.85(2)
N(5)#1-Ni(1l)-N(5) 89.41(14)
N(5)-Ni(1)-N(4) 91.78(9)
N(5)-Ni(1)-N(4)#1 178.80(10)
N(4)-Ni(1)-N(4)#1 87.02(13)
N(5)-Ni(1)-N(1)4#2 80.55(4)
N(4)-Ni(1)-N(1)#2 89.44(5)
N(1l)#2-Ni(1)-N(1) 178.44(12)
C(2)-N(1)-C(2)#3 118.7(2)
C(2)-N(1)-Ni(1) 120.25(10)
0(2)-C(2)-N(1) 123.14(16)
0(2)-C(2)~N(3) 117.49(15)
N(1)-C(2)-N(3) 119.37(16)
C(4)-N(3)-C(2) 124.33(16)
C(4)-N(3)-H(3) 117(2)
C{2)-N(3)-H(3) 118(2)
0(4)-C(4)-N(3) 123.07(11)
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N(3)#3-C(4)-N(3) 113.9(2)
Ni(1)=N(4)-H(41C) 109.5
Ni(1)-N(4)-H(42C) 109.5
H(41C)-N(4)-H(42C) 109.5
Ni(1)-N(4)-H(41D) 109.5
H(41C)-N(4)-H(41D) 109.5
H(42C)-N(4)-H(41D) 109.5
Ni(1)-N(4)-H(41F) 109.5
Ni{(1)-N(4)-H(42F) 109.4
H(41F)-N(4)-H(42F) 109.5
Ni(1)-N(4)-H(41G) 109.5
H(41F)-N(4)-H(41G) 109.5
H({42F)-N(4)-H(41G) 109.5
Ni(1l)-N(5)-H(52) 112(2)
Ni(1)-N(5)-H(51) 110.3(17)
H(52)-N(5)-H(51) 109 (2)

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,y,-2z+3/2 #2 x,y,-2+3/2 #3 -x+1,y,z
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Table S34. Aniscotropic displacement parameters (A”~2 x 1073)
for 3. T = 223 K.

The anisotropic displacement factor exponent takes the form:

-2 pi*2 [ h"2 a**2 U1l + ... + 2 h k a* b* Ul12 ]

vll 22 U33 23 13 U12
Ni(l) 9(1) 32 (1) 20(1) 0 0 0
N (1) 11(1) 40 (1) 17(1) 0(1) 0 0
C(2) 15(1) 35(1) 16(1) 0(1l) -1(1) 0(1)
0(2) 12(1) 60 (1) 20(1) 3(1) -1(1) -1(1)
N(3) 13(1) 40 (1) 15(1) 2(1) -2(1) 1(1)
C(4) 18 (1) 28(1) 18 (1) 0(1) 0 0
0(4) 26(1) 43 (1) 181(1) 7(1) 0 0
N(4) 15(1) 39(1) 25(1) 0 0 -2(1)
N(5) 14 (1) 37(1) 28 (1) 0 0 3(1)

Table S35. Principal mean square atomic displacements U

in A*2 for 3. T = 223 K.

0.031% 0.0200 0.0085 Nil
0.0398 0.0168 0.0107 N1
0.0347 0.0162 0.0145 Cc2
0.0604 0.0196 0.0117 02
0.0406 0.0160 0.0119 N3
0.0284 0.0184 0.0183 C4
- 0.0448 0.0262 0.0162 04
0.0388 0.0251 0.0152 N4
0.0371 0.0275 0.0140 N5
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Table S36. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A"Z x 107~3) for 3. T = 223 K.
N.b., atoms H(41D) and H(41G) have zero occupancy. They
were used as aids in idealizing the ammine groups, and are
symmetry relatives of H(41C) and H(41F), respectively.
H(41C) and H(42C) belong to the orientation of the NH3
ligand found in the Cmcm structure, and H(41F) and H(42F)

belong to the orientation found in the Fmmm structure.

b4 \ z U({eq)

H(3) 3480(3) 2570(3) 4539(18) 40 (7)
H(41C) 6103 4732 7044 33
H(42C) 6862 3538 7500 33
H(41D) 6103 4732 7956 33
H{41F) 6609 . 3936 7044 33
H(42F) 5850 5130 7500 33
H{41G) 6609 3936 7956 33
H(52) 5930(3) -1120¢(5) 7500 33
" H(51) 6630(2) 60 (4) 7927 (15) 33
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Table S37. Atomic coordinates ( x 1074) and equivalent isotropic
displacement parameters (A"2 x 1073) for 4. T = 148 K.
- U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X y z U(eq)
Ni(1l) 5000 1777 (2) 7500 15(1)
N{1) 5000 1839 (7) 6066 (3) 14 (1)
C(2) 4023 (3) 2058 (5) 5638(2) 15(1)
0(2) 3101 (2) 1832 (5) 5974 (2) 21(1)
N (3) 4049(3) 2545 (5) 4792 (2) 15(1)
C(4) 5000 2835 (8) 4340 (4) 14 (1)
O(4) 5000 3295 (6) 3595(2) 22(1)
N(4) 6182 (5) 3864 (9) 7500 20(1)
N(5) 6202 (4) -262(9) 7500 20(1)
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Table $39. Anisotropic displacement parameters (A"2 x 1073)
for 4. T = 148 K.

The anisotropic displacement factor exponent takes the form:

-2 pi*2 [ h*2 a*~2 Ull + ... + 2 h k a* b* Ul2 ]
Ull U22 U33 U23 Ul3 Uiz
Ni (1) 7(1) 25(1) 13(1) 0 0 0
N(1) 7(2) 25(2) 10(2) -3{(2) 0 0
C(2) 13(2) 21(2) 12(2) -4(2) 1(2) -2(2)
" 0(2) 9(1) 40(2) 15(2) 2(1) -1(1) 0(1)
N{3) 9(2) 31(2) 6(2) 0(2) -2(1) 0(2)
C{4) 13(3) 21(4) 9(3) -3(2) 0 0
0(4) 16 (2) 34 (2) 15(2) 2(2) 0 -0
N(4) 15(3) 26(3) 19(3) 0 0 3(2)
N(5) 10(3) 31(4) 18(3) 0 0 -4 (2)
Table S40. Principal mean square atomic displacements U

in A"2 for 4. T = 148 K.

-0.0252 0.0133 0.0067 Nil
0.0256 0.0090 0.0072 N1
0.0229 0.0126 0.0103 c2
0.0404 0.0147 0.0087 02
0.0305 0.0103 0.0049 N3
0.0218 0.0130 0.0086 c4
0.0338 0.015% 0.0147 04
0.0266 0.0185 0.0139 N4
0.0315 0.0179 0.0091 N5
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Table S41. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A”2 x 1073) for 4. T = 148 K.

x Yy z U(eq)
H(3) 3450 (4) 2630 (5) 4510(3) 21(12)
) H(41) 6050 (4) 4640 (8) 7120(3) 49(18)
H(42) 6700 (9) 3640(17) 7500 90 (5)
H(51) . 6570 (4) -90(7) 7920 (3) 26(14)
H(52) 5960 (7)

-1390(13) © 7500 50(3)
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Table S42. Atomic coordinates (x 10°4) and equivalent isotropic displacement parameters

4

tensor. T = 11-16 K.

Table S43. Anisotropic displacement parameters (x 100) for 5. T = 11-16 K.

(x 100) for crystal 5. U(eq) is defined as one third of the trace of the orthogonalized Ujj

X y z U(eq)
Ni(1) 5000 1580(3) 7500 0.49
~N() 5000 1666(2) 6060(2) 0.56
C@2) 4023(1) 1948(2) 5632(2) - 0.41
0Q) 3097(1) 1670(2) 5967(2) 0.70
N(@3) 4043(1) 2583(2) 4798(1) 0.62
C@4) 5000 2948(3) 4357(3) 0.43
04) 5000 35404) 3622(3) 0.89
N4) 6178(1) 3699(2) 7500 0.74
N(5) 6213(2) -461(2) 7500 0.67
H(3) 3293(3) 2817(4) 4520(3) 1.68
H(41) 6085(4) 4538(6) 8005(5) 3.76
H(42) 6924(4) 3196(8) 7500 4.71
H(51) - 6691(4) -241(6) 6972(5) 3.13
H(52) 5920(5) -1762(7) 7500 4.37

Ul1 U22 u33 U12 U13 U23

Ni(1) 0.2109) 0.42(10)  0.83(26) O 0 0

N(1) 0.19(7) 0.80(8) 0.68200 O 0 0.16(7)
CQ2) 0.27(7) 0.66(8) 0.3022)  -0.01(5) 0.16(9) 0.14(6)
0(2) 0.33(8) 1.23(9) 0.54(25)  0.05(7) -0.06(10)  0.09(8)
N(@3) 0.49(5) 0.83(6) 0.53(15)  -0.014) 0.12(7) -0.03(5)
C@) 0.37(10)  0.48(11) 0.4433) O 0 0.18(9)
04) 1.03(13) 0.95(14) 0.71(36) O 0 0.32(13)
N@4) 0.47(9) 0.87(9) 0.88(27)  -0.13(6) 0 0

N(5) 0.51(9)  0.949) 0.5523)  0.25(6) 0 0

H@3) 1.11(17y  2.07(17) 1.9(5) 0.03(11) . -0.03(18) -0.22(14)
H41) 4.88(24) 3.37(24)  3.0(6) -1.55(19) 0.26(30)  -1.26(23)
H(42) 1.24(26)  3.00(31)  9.9(11) 0.4422) O 0

H(51) 2.42(21)  5.10(26) 1.9(6) 0.70(17)  0.55(28)  0.11(22)
H(52) 2.82(28) 1.59(26)  8.7(10) -0.1022) O 0




Table S44. Bond lengths (A) and angles (deg) for 5. T = 11-16 K.
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Ni(1)-N(5)
Ni(1)-N4)
Ni(1)-N(1)
N(1)-C(2)

C(2)-02)
C(2)-N(3)
N@3)-C4)
N(3)-H(3) -
C#)-04)
N(4)-H(41)
N(4)-H(42)
N(5)-H(51)
N(5)-H(52)

N(5)-Ni(1)-N(5)
N(5)-Ni(1)-N(4)
N(5)-Ni(1)-N(4)
N(4)-Ni(1)-N(@)
N(5)-Ni(1)-N(1)
N(4)-Ni(1)-N(1)
N(1)-Ni(1)-N(1)
C(2)-N(1)-C(2)

C@2)-N(D-Ni(1)

0(2)-C(2)-N(1)
0(2)-C(2)-N(Q3)
N(1)-C(2)-N(3)
C4)-NQG)-C2)
C#)-N(3)-HQ)
C(2)-N(3)-H(Q3)
04)-C(4)-N(3)
N(3)-C(4)-N(3)
Ni(1)-N(4)-H41)
Ni(1)-N(4)-H(42)

H(41)-N(4)-H(42)

Ni(1)-N(5)-H(51)
 Ni(1)-N(5)-H(52)

H(51)-N(5)-H(52)

2.0749(21)
2.0867(21)
2.2566(28)

- 1.3690(22)

1.2479(26)
1.3845(29)
1.3689(23)
1.015(4)
1.228(5)
1.003(6)
.968(6)
2.801(5)
1.004(6)

89.39(13)
92.51(7)
178.10(10)
85.59(12)
91.12(4)
88.84(4)
176.8(14)
118.43(26)
119.57(13)
122.46(24)
117.78(19)
119.76(17)
123.66(18)
119.93(34)
116.38(31)
122.62(30)
114.63(29)
111.59(27)
111.28(30)
109.1(5)
106.58(25)
114.8(4)
110.13(32)




