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IH, ¥3C and 3P NMR and FTIR spectra of compound 1
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Figure S1 *H NMR (600 MHz, 21 °C) spectrum of [NiCI{C(NCH,PPh,)2(CH2)s-x°P,C,P}(2,6-xylyl
isocyanide)]PFs, 1 in CDCls.
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Figure S2 ¥C NMR (150.9 MHz, 21 °C) spectrum of [NiCI{C(NCH2PPh,),(CH.)s-x*P,C,P}(2,6-
xylyl isocyanide)]PFs, 1 in CDCls.
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Figure S3 *P NMR (161.9 MHz) spectrum of [NiCI{C(NCH,PPh,),(CH>)s-x°P,C,P}(2,6-xylyl

isocyanide)]PFs, 1 in CDCls.
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Figure S4 FT-IR spectrum of [NiCI{C(NCH:PPh,),(CH)s-x*P,C,P}(2,6-xylyl isocyanide)]PFs, 1 in
ATR mode.
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Figure S5 Absorption spectra of 1 in different solvents.
S1. Crystallographic data

Table S1  Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A%x10%) for 1-0.7(H20). Ueq is defined as 1/3 of the trace of the orthogonalised U, tensor.

Atom X y z Uea)

Nil 5525.6(2) 3187.1(2) 2658.8(2) 12.16(7)
Cl1 6937.9(5) 4801.0(4) 3456.6(2) 20.68(11)
P1 3630.0(5) 4108.9 (4) 2589.3(2) 11.80(10)
P2 6995.8(5) 1875.6 (4) 2215.0(3) 15.32(11)
P3 895.5(5) -2777.2(4) 1221.3(3) 20.86(12)
F6 360 (20) -3978(15) 644 (9) 25(2)
F5 1090 (30) -1880(30) 628 (15) 32 (3)
F3 880 (20) -3692(17) 1820 (9) 24.1(19)
F2 2452 (11) -3114(18) 1056 (10) 32(2)
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F4 -652(11) -2419(18) 1362 (12) 44 (3)
N3 4460.6(16) 1547.2 (14) 3687.5(9) 15.9(3)
N1 5345.7(16) 5013.9(13) 1722.5(8) 15.0(3)
F1 1476 (19) -1573(11) 1788 (8) 40 (2)
N2 7130.8(16) 3744.9(14) 1473.8(8) 16.2(3)
C32 3894.3(18) 697.1(16) 4107.5(10) 15.5(4)
C1 2690.3(19) 4738.5(15) 3375.5(10) 14.0(4)
C38 3588.8(19) 1144.9(17) 4830.7(11) 18.1(4)
C12 2048.3(19) 3606.9(17) 1266.8(10) 16.5(4)
C33 3661 (2) -550.8(17) 3770.6(11) 19.0(4)
C2 3351 (2) 4968.7(17) 4061.2(10) 18.1(4)
Cc7 2412.3(18) 3219.1(16) 1922.2(10) 13.6(4)
C18 8022.7(19) 2838.2(18) 1685.9(11) 18.8(4)
C31 4892.2(18) 2200.8(16) 3302.0(10) 14.9(4)
C6 1329(2) 5045.0(18) 3299.4(11) 20.5(4)
C13 4292 .4 (19) 5465.8 (16) 2219.1(10) 15.0(4)
C9 1123.6(19) 1248.1(17) 1507.0(11) 20.9(4)
C17 6034.8(18) 4044.7(16) 1864.4(10) 13.7(4)
C8 1920.3(19) 2039.0(17) 2041.1(11) 17.3(4)
C35 3081 (2) -1367.1(18) 4193.3(12) 23.3(4)
C11 1235.9(19) 2818.8(18) 740.4(10) 20.1(4)
C10 797.2(19) 1636.5(18) 854.4(11) 22.2(4)
C37 3021 (2) 278.1(19) 5225.4(11) 22.9(4)
C25 6284 (2) 573.2(17) 1546.5(10) 17.9(4)
C26 4871 (2) 436.0(17) 1413.3(11) 19.3(4)
C30 7118 (2) -253.9(18) 1131.3(12) 25.5(5)
C19 8240 (2) 1323.2(19) 2808.1(11) 22.4(4)
C4 1308(2) 5766.0(17) 4590.1 (11) 23.2(4)
C3 2654 (2) 5479.1(17) 4668.5(11) 21.7(4)
C36 2767 (2) -961.3(19) 4910.7(12) 25.7(5)
Cl4 5814 (2) 5851.2(18) 1220.8(11) 23.8(4)
C39 3842 (2) 2500.3(18) 5160.4 (12) 28.3(5)
Cc28 5118 (2) -1325.7(18) 479.1(12) 27.6(5)
C5 643 (2) 5560.1(19) 3910.4(12) 25.8(5)
Cc27 4288 (2) -511.8(18) 884.0(11) 24.1(4)
C20 9067 (2) 2225(2) 3279.0(11) 28.9(5)
Cl6 7709 (2) 4468 (2) 936.1(12) 25.8(5)
Ci15 6580 (2) 5119(2) 610.4(12) 27.8(5)
C34 4018 (3) -976(2) 2992.0(12) 32.9(5)
C29 6531 (2) -1195.6(19) 605.4(13) 30.9(5)
c23 9387 (2) -265(2) 3298.0(15) 40.6(6)
c21 10052 (2) 1878 (3) 3742.5(12) 36.2(6)
C24 8388 (2) 65(2) 2820.4(13) 31.0(5)
C22 10204 (2) 630 (3) 3746.5(13) 39.9(6)
F3A 580 (20) -3590(20) 1853 (11) 26(2)
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Table S2  Anisotropic Displacement Parameters (A?x10%) for 1-0.7(H.0). The Anisotropic

displacement factor exponent takes the form: -2r?[h?a*2U1+2hka*b*Uo+...].

Atom

Ni1
ci
P1
P2
P3
F6
F5
F3
F2
F4
N3
N1
F1
N2
32
c1
38
12
33
2
c7
C18
31
c6
13
9
17
c8
35
c11
c10

U1

10.62(12)

17.8(2)
11.3(2)
11.9(2)
23.3(3)
27(5)
33(4)
28(5)
20(2)
33(3)
15.2(8)
16.3(8)
62(5)
13.5(8)
12.8(9)
15.8(9)
14.8(10)
13.8(9)
17.1(10)
19.9(10)
9.3(9)
12.5(9)
13.4(9)
16.2(10)
14.9(9)
12.2(9)
12.6(9)
13.4(9)
23.2(11)
14.1(10)
12.4(10)

U2

14.32(12)
26.6(2)
12.8(2)
18.4(2)
15.3(2)

26(2)
23(3)
25(3)
42(2)
45(4)
15.6(7)
15.4(7)
26(3)
20.2(8)
16.6(9)
11.4(8)
20.7(9)
18.5(9)
19.3(9)
17.6(9)
16.8(8)
22.8(9)
15.9(9)
22.9(10)
13.6(8)
15.2(9)
15.6(8)
18.0(9)
16.7(9)
30.9(11)
26.7(10)

Uss

12.61(13)
15.7(2)
11.6(2)
17.2(2)
23.9(3)

20(3)
39(5)
23(2)
38(5)
51(8)
18.4(8)
14.7(8)
30(3)
16.6(8)
18.8(10)
14.6(9)
20.0(10)
17.5(10)
21.5(10)
17.3(10)
14.0(9)
22.4(10)
15.0(9)
20.9(10)
16.9(9)
34.1(12)
12.5(9)
21.5(10)
31.3(12)
13.8(9)
23.1(11)

Uzs

4.63(9)
0.54(18)
2.63(17)
6.04(19)
4.3(2)
2(2)
13(3)
11(2)
22(4)
4(a)
6.0(7)
6.0(6)
5(2)
7.2(6)
8.4(7)
1.5(7)
6.5(8)
3.0(7)
6.0(8)
3.7(7)
-0.4(7)
6.4(8)
0.6(7)
-0.5(8)
3.5(7)
-0.2(8)
2.2(7)
5.5(8)
9.1(8)
-0.8(8)

-8.6(8)

Uis

2.60(9)
-2.00(18)
1.53(18)
3.52(19)
6.2(2)
12(3)
-19(4)
6(3)
-3(2)
2(3)
2.2(7)
4.0(6)
-18(3)
6.3(6)
1.0(7)
3.4(7)
0.3(8)
3.7(8)
-2.3(8)
0.6(8)
2.3(7)
5.8(8)
0.4(7)
0.6(8)
2.1(8)
3.7(8)
-0.2(7)
1.9(8)
-2.5(9)
0.2(8)
0.9(8)

Uiz

1.93(9)
-3.50(18)
1.11(17)
4.12(18)
1.0(2)
-15(2)
-11(4)
11(3)
3(2)
21(2)
2.5(6)
0.9(6)
-9(2)
1.7(6)
0.8(7)
-0.5(7)
2.8(7)
1.8(7)
2.2(7)
3.0(7)
4.1(7)
3.3(7)
4.5(7)
0.8(8)
0.5(7)
1.2(7)
-1.9(7)
3.4(7)
-1.5(8)
4.1(8)
2.2(8)
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C37
C25
C26
C30
C19
Cc4

C3

C36
Ci14
C39
Cc28
C5

C27
C20
Ci6
C15
C34
C29
Cc23
C21
C24
C22
F3A
F6A
F5A
F2A
FAA
F1A
01

22.8(11)
20.1(10)
20.3(10)
21.9(11)
14.3(10)
27.1(11)
30.9(12)
21.9(11)
27.2(11)
39.7(13)
41.3(13)
15.2(10)
24.9(11)
20.4(11)
22.9(11)
32.0(12)
49.9(15)
37.6(13)
29.7(13)
21.3(12)
20.5(11)
20.2(12)
29(7)
24(6)
42(8)
19(3)
31(3)
88(10)
61(2)

29.9(11)
16.7(9)
19.8(9)

20.9(10)

35.5(11)
16.9(9)
19.0(9)

27.7(11)

23.0(10)

22.2(10)
16.8(9)

25.2(10)

24.0(10)

45.5(13)

32.4(11)

34.2(11)

22.8(11)

19.8(10)

50.0(15)

64.8(17)

38.8(12)

76.2(19)

25(3)
18(3)
30(7)
48(4)
39(5)
16(3)
39.0(16)

Table S3  Bond Angles in 1-0.7(H20).

Atom Atom Atom

P1
P2
P2
C31
C31
C31
C31
C17
C17

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

Cl1
Cl1
P1
Cl1
P1
P2
C17
Cl1
P1

100.968 (1
103.29¢
152.21¢

101.89(

(
(
(
(
(

171.10

Angle/®

94.89
93.19

87.02
83.42

18.8(10)
18.6(10)
18.7(10)
34.7(12)
21.5(10)
23.3(11)
15.4(10)
32.4(12)
25.6(11)
23.3(11)
23.4(11)
33.7(12
24.8(11
21.6(11
26.1(11
23.1(11
24.8(12
34.7(13
54.0(16
23.8(12
40.7(14
30.8(13

27(3

18(3

36(5

47(8

34(6

33(4

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
54(2)

10.4(8)
6.1(7)
4.7(8)
5.1(9)

12.4(9)

-3.0(8)
3.8(8)

20.1(9)

14.9(9)
3.8(9)
1.4(8)

-4.8(9)
8.6(8)

3.6(10)

13.7(9)

17.7(9)
0.9(9)

-0.2(9)

36.0(13)
6.4(11)
23.4(11)
26.2(13)
7(2)
1(2)
23(7)
32(6)
6(5)
-2(3)
19.7(13)

Atom Atom Atom

C18
C17
C17
C38
C38
C33
C2
C2
C6

N2
N2
N2
C32
C32
C32
C1
Cl
C1

C16
C18
C16
N3
C33
N3
P1
C6
P1

5.1(8)
6.2(8)
5.0(8)
12.4(9)
8.4(8)
14.2(9)
3.7(8)
3.9(9)
9.3(9)
2.8(10)
5.3(10)
7.0(9)
1.7(9)
1.9(9)
13.6(9)
12.0(9)
5.8(11)
19.1(11)
14.1(12)
3.4(9)
6.8(10)
5.0(10)
6(4)
13(3)
-23(4)
-17(3)
6(3)
-12(5)
-0.5(14)

Angle/*

114.
119.
124.
118.
123.
117.
119.
119.
120.

Supporting information, sup-6

4.2(8)
3.5(7)
3.3(8)
4.5(8)
10.7(8)
-5.1(8)
0.5(8)
-0.7(8)
3.4(8)
4.0(9)
-4.4(9)
-0.9(8)
-0.5(8)
13.1(10)
4.0(9)
7.9(9)
0.7(10)
3.8(9)
16.8(11)
16.2(11)
7.9(9)
14.9(12)
14(4)
-10(3)
-16(4)
-8(2)
14(2)
-13(4)
-13.4(13)
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Cl7 Nil P2 84.51(5) C32 (C38 C39 121.63(17)
C1 P1 Nil 123.61(6) C37 (C38 C(C32 116.62(17)
C1 P1 C7 107.69(8) C37 C38 C39 121.75(18)
C1 P1 C13 105.08(8) Cl1 Ci12 cC7 120.13(17)
C7 P1 Nil 112.12(6) C32 (C33 C34 121.45(17)
C7 P1 C13 107.81(8) C35 C33 C32 116.53(18)
C13 P1 Nil 98.98(6) C35 C33 C34 122.02(18)
C18 P2 Nil 100.44 (6) C3 C2 cC1 120.01(18)
C25 P2 Nil 114.87(6) Cl2 C7 P1 122.88(14)
C25 P2 C18 104.57(9) Cl2 C7 C8 119.00(17)
C25 P2 C19 109.27(9) Cg8 C7 P1 117.83(14)
C19 P2 Nil 120.87(7) N2 Cl18 P2 106.75(12)
C19 P2 Ci18 104.45(9) N3 C31 Nil 177.33(17)
F6 P3 F5 95.0(17) C5 C6 C1 119.74(18)
F6 P3 F3 86.3(11) N1 Ci13 P1 105.48 (11)
F6 P3 F2 89.4(9) Cl10 C9 (8 119.72(18)
F6 P3 F4 90.5(9) N1 C17 Nil 120.68 (13)
F6 P3 F1 178.2(8) N2 C17 Nil 121.04 (13)
F5 P3 F3 173.9(14) N2 C17 N1 118.13(16)
F5 P3 F2 85.4(12) C9 C8 C7 120.51(18)
F5 P3 F1 84.2(16) C36 C35 C33 121.26(18)
F2 P3 F3 88.7(7) C10 Cl1l1 Cl1l2 120.25(18)
F4 P3 F5 92.7(12) Cll1 C10 C9 120.33(18)
Fa P3 F3 93.2(8) C36 C37 C38 121.15(19)
F4 P3  F2 178.1(8) C26 C25 P2 118.84 (14)
F4 P3 F1 91.2(9) C26 C25 C30 119.10(18)
F1 P3 F3 94.3(10) C30 C25 P2 121.95(16)
F1 P3 F2 89.0(8) C27 C26 C25 120.79(18)
F3A P3 F5A 172.4(18) C29 C30 C25 119.8(2)
F6A P3 F3A 94.6(13) C20 C19 P2 117.36(15)
F6A P3 F5A 84 (2) C24 C19 P2 123.23(17)
F6A P3 F4A 88.4(11) C24 C19 C20 119.40(19)
F2A  P3 F3A 91.5(9) C3 C4 C5 120.83(19)
F2A P3 F6A 90.3(11) C4 C3 C2 119.87(19)
F2A P33 FBA 96.0(17) C35 (C36 C37 120.48(18)
F2A  P3  F4A 176.9(11) N1 Ci14 Ci5 109.24(15)
FAA P33 F3A 85.8(10) C27 (C28 C29 120.0(2)
FAA P3 F5A 86.7(16) C4 C5 C6 119.78(19)
FIA P3 F3A 84.0(13) C28 C27 C26 119.7(2)
FIA P3 F6A 178.3(10) C21 C20 C19 120.8(2)
FIA P3 FbA 97.3(19) N2 C16 C15 109.58(16)
FIA P3 F2A 90.7(10) Cl6 Cl15 Cl14 109.25(17)
FIA P3 F4A 90.5(11) C30 C29 C28 120.59(19)
C31 N3 C32 175.71(18) C22 (C23 C24 121.0(2)
C13 N1 Ci14 116.07 (14) C22 C21 C20 119.5(2)
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Cl7 N1 Ci13 118.15(15) Cl9 C24 C23 118.8(2)
Cl7 N1 Ci14 123.79(16) C23 C22 C21 120.5(2)

Table S4  Hydrogen Bonds for 1-0.7(H-0).

D H A d(D-HYA dH-AYA  dD-A)J/A D-H-A/°

C9 HO F1 0.93 2.43 3.237(15) 145.3
C9 H9 F1A 0.93 2.49 3.342(19) 153.1
C14H14A01 0.97 2.48  3.278(4) 138.8
C20H20 CI1 0.93 2.80 3.567(2) 141.0
Ol H1B CI1 0.85 2.30 3.148(3) 174.8
Table S5 Torsion Angles for 1-0.7(H20).

A B C D Angle/® A B C D Angle/*
NilP1 Cl1 C2 18.36(17) C18 N2 C17 Nil -5.4(2)
NilP1 C1 C6 -164.32(12) C18 N2 C17 N1 170.37(le)
Nil P1 C7 C12 -110.89(14) C18 N2 Cl16 C15 165.17(17)
NilP1 C7 C8 62.89(15) C6 C1 C2 C3 1.2(3)
Nil P1 C13N1 36.09(12) C13 P1 C1 C2 -93.55(15)
Nil P2 C18N2 -27.67(13) C13 P1 C1 C6 83.77(16)
Nil P2 C25C26 -5.68(17) C13 P1 C7 Cl2 -2.98(18)
Nil P2 C25C30 170.53(14) C13 P1 C7 C8 170.80(14)
Nil P2 C19C20 -53.86(18) C13 N1 C17 Ni1l 5.3(2)
Nil P2 C19C24 125.23(16) C13 N1 C17 N2 -170.45(16)
P1 C1 C2 C3 178.51(14) C13 N1 C14 C15 -163.90(17)
P1 C1 C6 C5 -178.20(15) C17 N1 C13 P1 -29.47(19)
P1 C7 C8 C9 -171.79(14) C17 N1 Cl14 Ci15 32.5(3)
P2 C25C26C27 177.05(14) C17 N2 C18 P2 23.4(2)
P2 C25C30C29 -176.95(16) C17 N2 Cl16 Ci15 -29.0(3)
P2 C19C20C21 -179.24(17) C8 C9 C10 Cl11 -1.5(3)
P2 C19C24C23 179.73(17) Cl11 Cl12C7 P1 172.42(14)
N3 C32C38C37 179.53(16) C11 C12C7 C8 -1.3(3)
N3 C32C38C39 0.4(3) C10 C9 C8 C7 -0.9(3)
N3 C32C33C35 -178.99(16) C25 P2 C18 N2 91.66(14)
N3 C32C33C34 0.8(3) C25 P2 C19 C20 169.40(15)
N1 C14C15C16 -53.8(2) C25 P2 C19 C24 -11.5(2)
N2 C16C15C14 52.2(2) C25 C26C27 C28 -0.5(3)
C32C38C37C36 -0.5(3) C25 C30C29 C28 0.5(3)
C32C33C35C36 -0.6(3) €26 C25C30 C29 -0.7(3)
Cl P1 C7 C12 109.92(16) C30 C25C26 C27 0.7(3)
Cl P1 C7 C8 -76.30(15) C19 P2 C18 N2 -153.56(13)
Cl P1 C13N1 164.62(12) C19 P2 C25 C26 133.90(15)
Cl C2C3cC4 -0.5(3) C19 P2 C25 C30 -49.89(19)
Cl C6 C5 C4 -0.1(3) C19 C20C21 C22 -0.9(3)
C38C32C33C35 0.5(3) C3 C4 C5 C6 0.8(3)
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C38C32C33C34 -179.68(19) C14 N1 C13 P1 165.93(13)
C38C37C36C35 0.3(3) C14 N1 C17 Nil 168.61(14)
C12C7 C8 C9 2.2(3) Cl14 N1 C17 N2 -7.1(3)
Cl12C11C10C9 2.4(3) (€39 C38C37 C36 178.63(19)
C33C32C38C37 0.0(3) Cbh C4 C3 cC2 -0.5(3)
C33C32C38C39 -179.05(18) C27 C28C29 C30 -0.3(3)
C33C35C36C37 0.3(3) C20 C19C24 C23 -1.2(3)
C2 C1 C6 C5 -0.9(3) C20 C21C22 C23 -0.2(4)
C7 P1 C1 C2 151.72(14) C16 N2 C18 P2 -170.03(14)
C7 P1 C1 C6 -30.96(17) C16 N2 C17 Nil -170.47(14)
C7 P1 C13N1 -80.73(13) C16 N2 C17 N1 5.2(3)
C7 Cl2cC11cCa0 -1.0(3) C34 C33C35 C36 179.6(2)
C18P2 C25C26 -114.76(15) C29 C28C27 C26 0.3(3)
C18P2 C25C30 61.46(18) C24 C19C20 C21 1.6(3)
C18P2 C19C20 57.98(18) C24 C23C22 C21 0.6(4)
C18P2 C19C24 -122.93(18) (C22 C23C24 C19 0.1(3)

Table S6  Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A?x10°)
for 1-0.7(H:0).

Atom X y z U(eq)

H12 2352.75 4395.81 1184.41 20
H2 4260.93 4780.1 4112.43 22
H18A 8804.63 3258.15 1979.29 23
H18B 8357.27 2325 1256.48 23
H6 885.62 4903.72 2840.87 25
H13A 3567.44 5804.39 1960.48 18
H13B 4679.56 6112.37 2607.34 18
H9 809.47 459.93 1586.56 25
HS8 2129.33 1782.89 2481.96 21
H35 2899.79  -2203.68 3989.39 28
H11 983.97 3085.06 308.49 24
H10 280.66 1099.94 491.02 27
H37 2808.53 535.74 5710.22 28
H26 4310.48 987.97 1683.29 23
H30 8066.21 -168.1 1210.14 31
H4 841.52 6102.34 4999.69 28
H3 3092.88 5627.88 5128.07 26
H36 2381.98 -1526.03 5184.31 31
H14A 6413.21 6532.2 1483.86 29
H14B 5031.14 6203.24 1018.77 29
H39A 4768.8 2775.72 5078.43 42
H39B 3702.29 2606.7 5676.23 42
H39C 3216.71 2984.62 4937.34 42

H28 4731.17 -1962.2 121.27 33
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H5 -261.99 5766.35 3863.03 31
H27 3341.21 -599.79 801.42 29
H20 8953.68 3067.7 3280.83 35
H16A 8128.15 3913.53 552.2 31
H16B 8412.48 5081.51 1172.98 31
H15A 5951.32 4507.1 309.08 33
H15B 6971.95 5679.56 304.64 33
H34A 3600.08 -464.66 2686.01 49
H34B 3686.21 -1831.24 2839.52 49
H34C 4997.16 -904.7 2952.07 49
H29 7085.6 -1749.2 332.52 37
H23 9495.79 -1104.1 3310.06 49
H21 10606.09 2483.25 4048.52 43
H24 7835.58 -547.14 2517.98 37
H22 10865.4 393.24 4055.78 48
H1A 8452 .47 6908.52 2447 .37 76
H1B 7561.7 6473.24 2898.12 76

Table S7  Atomic Occupancy for 1-0.7(H-0).

Atom Occupancy Atom Occupancy Atom Occupancy

F6 0.55(5) F5 0.55(5) F3 0.55(5)
F2 0.55(5) F4 0.55(5) F1 0.55(5)
F3A 0.45(5) FB6A 0.45(5) F5A 0.45(5)
F2A 0.45(5) F4A 0.45(5) F1A 0.45(5)
01 0.702(6) H1A 0.702(6) H1B 0.702 (6)
S2. Computational details
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Figure S6 Schematic representation of back-bonding interactions involving the Ni(ll) d orbitals and

ligand orbitals in 1.

Table S8 Interaction energies in 1.

Orbital pair Interaction energy
(Kcal/mol)

Clpi—Nipp» 21.58

Clipz—Nipp= 1.04

Clp>—Cup+ 5.24

Clps—Nip= 135.17

Clips—Cup+ 271

Ni LP1dz?-LP*C28 5.20

Ni LP2dxy-n1#C20-N5  3.08
Ni LP2dxy-n2*C20-N5  3.47
Ni LP3dxz-LP*C28 8.00
Ni LP3dxz- 11*C20-N5  4.98
Ni LP3dxz- 12*C20-N5  3.84
NiLP3dyz-c*P4-C39 1.99
NiLP3dyz-c*P3-C16 2.12
Ni LP3dxy- 6*C28-N7 0.74

Ni LP3dxy- 6*C28-N6 0.86

Ni LP3dxy- 6*C9-P3 0.54
Ni LP3dxy- 6*C23-P3 0.55
Ni LP3dxy- 6*C17-P4 0.89

Table S9 NBO analysis results of complex 1 along with those of the reported complexes.
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Complex 1 [NiCl{bis(diphenylphosphino) [NiCI(PPh3)2(XylyINC)2]* | [NiCI{bis(dimethylphosphino)
propane}(XylyINC)2]* ethane}z]*

Bond Ni Atomic Bond Ni Atomic orbitals | Bond Ni Atomic orbitals | Bond Ni Atomic orbitals
orbitals contribution to contribution to contribution to NBO
contribution to NBO NBO
NBO

Ni-P1 s (24.11%) Ni-P1  5(22.83%) Ni-P1 s (21.08%) Ni-P1 s (21.53%)

p 2.18(52.55%) p 2.28 (51.93%) p 2.43 (51.60%) p 2.48 (53.39%)
d 0.97( 23.34%) d 1.10 (25.25%) d 1.28 (27.32%) d 1.16 (25.07%)

Ni-P2 s (24.15%) Ni-P2  5(21.85%) Ni-P2  s(21.20%) Ni-P2  s5(22.76%)

p 2.18(52.59%) p 2.34 (51.05%) p 2.43 (51.82%) p 2.27 (51.82%)
d 0.96(23.27%) d 1.23 (27.10%) d 1.26 (26.98%) d 1.11 (25.42%)

Ni-C1 s (22.77%) Ni-C1 5 (23.33%) Ni-C1 5 (24.06%) Ni-P3  5(22.13%)

p 2.37(53.89%) p 2.19 (51.70%) p 2.18 (52.40%) p 2.33 (51.74%)
d 1.03(23.34%) d 1.07 (24.96%) d 0.98(23.54%) d 1.18 (26.13%)

Ni-C2 s (20.44%) Ni-C2  s(23.4%) Ni-C2 s (24.77%) Ni-P4 5 (21.63%)

p 2.38(48.58%) p 2.19 (52.40%) p 2.10 (51.91%) p 2.47 (53.48%)
d 1.52(30.98%) d 1.01 (23.87%) d 0.95 (23.32%) d 1.15 (24.89%)

Ni-Cl s (8.18%) Ni-Cl 5 (7.84%) Ni-Cl S (8.51%) Ni-Cl s (11.22%)

p 11.09(90.67%) p 11.86 (91.08%) p 10.89 (90.43%) p 7.80 (86.51%)
d 0.14(1.15%) d 0.13 (1.08%) d 0.12 (1.06%) d 0.21 (2.27%)

Table S10 NBO analysis results of complex 1 along with those of the reported complexes.

[NiCI(1,4-diphenyl-1,4- [NiCI(1,2- [NiCI(1,5-diphenyl-1,5-
diphosphacyclohexane)z2]* | bis(diethylphosphino)benzene)2]* | diphosphacyclooctane)2]*
Bond Ni Atomic Bond Ni Atomic orbitals Bond Ni Atomic

orbitals contribution to NBO orbitals
contribution to contribution to
NBO NBO
Ni-P1 s (22.08%) Ni-P1 s (22.28%) Ni-P1 s (23.58%)
p 2.32 (51.21%) p 2.33 (51.95%) p 2.34 (55.19%)
d 1.21 (26.72%) d 1.16 (25.77%) d 0.90 (21.23%)
Ni-P2 5 (22.52%) Ni-P2 s (23.69%) Ni-P2 5 (20.12%)
p 2.34 (52.75%) p 2.18 (51.67%) p 2.53 (50.97%)
d 1.10 (24.74%) d 1.04 (24.64%) d 1.44 (28.92%)
Ni-P3 5 (23.20%) Ni-P3 s (22.69%) Ni-P3 s (23.44%)
p 2.26 (52.40%) p 2.30 (52.27%) p 2.32 (54.39%)
d 1.05 (24.40%) d 1.10 (25.03%) d 0.95 (22.17%)
Ni-P4  5(22.23%) Ni-P4 s (22.85%) Ni-P4 s (20.51%)
p 2.35 (52.13%) p 2.24 (51.24%) p 2.51 (51.37%)
d 1.15 (25.64%) d 1.13 (25.92%) d 1.37 (28.12%)
Ni-Cl  5(9.30%) Ni-Cl s (7.86%) Ni-Cl 5 (12.04%)
p 9.56 (88.92%) p 11.50 (90.43%) p 7.11 (85.64%)
d 0.19 (1.78%) d 0.22 (1.70%) d 0.19 ( 2.32%)




