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Fig. S1 IR Spectrum

of [Ni(dmv),(py).]-3H,0 (1)
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Fig. S2 IR Spectrum of [Zn(dmv),(py).]-3H,0O (2)




Table S1 Crystal data and structure refinement for the complexes

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pr°

V/°

Volume/A3

Z

Pealeg/cm’

wmm-!

F(000)

Crystal size/mm3
Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[> 26 (I)]

Final R indexes [all data]

Largest diff. peak/hole / e A~

Complex 1
C2HysNgNiOy
639.23

100(2)

triclinic

P-1

10.9490(5)
11.9806(7)
12.0973(6)
112.946(5)
106.988(4)
99.066(4)
1329.48(13)

2

1.597

1.728

664.0
0.3x0.23 x0.16
CuKoa (A= 1.54184)
8.878 to 145.25
-13<h <12,
-14 <k <14,
-14<1<12
7951

5070 [Riy = 0.0217,
Rgigma = 0.0356]
5070/54/458
1.046

R; =0.0326,
wR, = 0.0824
R; =0.0379,
wR, = 0.0861
0.32/-0.35

Complex 2
CoHpsN3O1Zn
645.89

123(2)

triclinic

P-1

11.1064(9)
12.1528(11)
12.3032(12)
113.663(9)
106.663(8)
98.980(7)
1385.8(2)

2

1.548

0.959

668.0

0.21 x0.18 x0.13
MoKa (A =10.71073)
6.916 to 67.702
-16 <h <11,
-18<k <17,
-19<1<16
11499

9459 [Riy = 0.0285,
Rgigma = 0.0822]
9459/35/427
1.016

R; =0.0638,
wR, =0.1304
R;=0.1111,
wR, =0.1583
0.78/-0.50




Table S2 Bond Lengths for 1

Atom Atom Length/A  Atom Atom Length/A

Nil

Nil

Nil

Nil

Nil

Nil

Nil

Nil

O11
012
013
014
N11
N12
N12
N12
N13
N13
N13
N31
N31
N41
N41
Cll1
C13
C31
C32
C33
C34
C41
C42

Ol1
N11
N31
N41
021
N21

O21A
022A

Cl1
NI11
C12
C13
Cl4
Cl1
Cl12
C15
C12
Cl13
Cl6
C31
C35
C41
C45
Cl4
Cl4
C32
C33
C34
C35
C42
C43

DD NN DD DNDDN

e
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C44
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C21
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C21
C22
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C22
C23
C26
C24
C24
N21
N21
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Table S3 Bond Angles for 1

Atom Atom Atom Angle/ Atom Atom Atom Angle/
O11 Nil NI1 79. 5) C33 (C32 (31 119
O11 Nil N31 93. 5) C32 C33 C34 118
O11 Nil N4l 89. 5) C35 (C34 (33 119
O11 Nil 021 170 5) N31 C35 C34 122
O11 Nil N21 100. 5) N41 C41 C42 122
O11 Nil O0O22A 80.4(6) C41 C42 (43 119
N11 Nil N4l 91.48(5) C42 (C43 C44 118
N11 Nil N21 85.29(6) C45 C44 (43 118
NI1 Nil O22A 94.4(7) N41 C45 C44 122
N31 Nil NI11I 172.64(5) C21 021 Nil 110
N31 Nil N41 90.97(5) C21 N22 (22 123
N31 Nil 021 95.81(5) C21 N22 C25 119
N31 Nil N2I 93.59(5) C22 N22 C25 117
N31 Nil O22A 81.8(7) C22 N23 (C23 125
N41 Nil N21 168.64(5) C22 N23 C(C26 116
N41 Nil 022A 166.9(5) C23 N23 (26 118
021 Nil NIl 91.10(5) 021 C21 N22 120
021 Nil N4l 90.70(5) 021 C21 C24 121
021 Nil N21 78.50(5) N22 C21 C24 118
O21ANil Ol1 168.0(8) 023 (C22 N22 121
O21ANil NI11 94.8(10) 023 (C22 N23 121
O21ANil N3lI 91.5(11) N23 (C22 N22 11le
O21ANil N41 101.4(8) 024 C23 N23 119
O21ANil 022A 89.8(10) 024 C23 (24 126
Cl1 Ol11 Nil 111 0) N23 C23 C24 114
O12 NI1 Nil 124 1) C23 C24 cC21 121
O12 NI11 Cl14 121 4) N21 C24 C21 112
Cl4 NI11 Nil 113 0) N21 C24 (C23 125
Cl1 NI12 Ci12 123 3) C24 N21 Nil 111
Cll1 NI12 CI15 119 4) 022 N21 Nil 125
Cl12 NI12 CI15 117 3) 022 N21 C24 121
C12 NI13 Cl13 125 4) C21AO21ANIil

Cl12 N13 Cl16 116 4) C21AN22AC22A 122.
CI3 NI13 Cl16 117 4) C21AN22AC25A 122.
C31 N31 Nil 121 1) C22AN22AC25A 114.
C35 N31 Nil 120 1) C22AN23AC23A 122.
C35 N31 (31 117 4) C22AN23AC26A 115.
C41 N41 Nil 120 1) C23AN23AC26A 121.
C45 N41 Nil 121 1) O21AC21AN22A 114.
C45 N41 C41 118 4) O21AC21A C24A

O11 CI1 NI2 119 4) N22AC21A C24A 115.8(1
O11 Cl11 Cl4 122 4) O23AC22AN22A



Atom Atom Atom Angle/ Atom Atom Atom Angle/®

Ni12 Cl1 Cl4 117.74(14) O23AC22AN23A 121 (2)
013 Cl12 NI2 120.75(15) N23AC22AN22A 117.7(17)
O13 Cl12 NI13 122.21(16) O24AC23AN23A 121.2(18)
N13 Cl12 NI2 117.03(14) O24AC23A C24A 123.4(17)
Ol14 Cl13 NI13 120.45(15) N23AC23A C24A 115.0(17)
014 Cl13 Cl4 125.28(15) C21A C24A C23A 122.9(18)
N13 C13 Cl4 114.25(14) N21AC24AC21A 118.9(13)
N1l Cl14 Cl11 112.49(14) N21AC24A C23A 117.7(13)
N1l Cl14 C13 126.12(14) N21AO22ANil 118.2(19)
Cll1 Cl14 Ci13 121.38(14) O22AN21AC24A 129.2(19)
N31 C31 (32 122.37(16)

Table S4 Bond Lengths for 2

Atom Atom Length/A Atom Atom Length/A

Znl NIl1 2.203(3) NI3ACI3A 1.409(14)

Znl Ol1 2.155(3) NI13ACI6A 1.475(15)

Znl OI2A 2.164(14) CI1ACI4A 1.430(15)

Znl OIl11A 1.959(14) CI13ACI4A 1.425(15)

Znl 021 2.0972(17) 021 C21 1.249(3)

Znl N21 2.182(2) 022 N21 1.264(2)

Znl N31 2.087(2) 023 C22 1.214(3)

Znl N4l 2.133(2) 024 C23 1.217(3)

O12 NIl 1.255(4) N21 C24 1.343(3)

N1l Cl4 1.343(4) N22 C21 1.360(3)

011 CI11 1.248(4) N22 C22 1.386(4)

013 Cl12 1.209(4) N22 C25 1.467(3)

014 Cl13 1.214(4) N23 C22 1.383(4)

Ni12 Cl11 1.374(4) N23 C23 1.395(3)

N12 Cl12 1.386(4) N23 C26 1.466(4)

Ni12 C15 1.463(5) C21 C24 1.441(3)

N13 Cl2 1.373(5) C23 C24 1.431(4)

N13 C13 1.413(4) N31 C32 1.347(3)

N13 Cl16 1.473(5) N31 C36 1.334(4)

Cll1 Cl4 1.434(5) C32 (C33 1.379(4)

C13 Cl4 1.433(4) C33 C34 1.363(5)

OI2ANI1IA 1.25(2) C34 (35 1.388(4)

NI11ACI4A 1.37(2) C35 C36 1.364(4)

Ol1ACI1A 1.258(14) N41 C42 1.344(3)

O13ACI2A 1.207(14) N41 C46 1.334(3)

O14ACI3A 1.222(15) C42 (43 1.378(4)

NI12ACI1A 1.382(14) C43 C44 1.368(4)



Atom Atom Length/A Atom Atom Length/A

N12ACI12A 1.387(14) C44 C45 1.378(5)

NI2ACISA 1.472(15) C45 C46 1.372(4)

NI13ACI2A 1.375(14)

Table S5 Bond Angles for 2

Atom Atom Atom Angle/* Atom Atom Atom Angle/*

O11 Znl NI1 74.21(10) CI2ANI13ACI16A 116.1(16)
O11 Znl N21 90.47(11) CI13ANI3ACI16A 119.2(16)
O12AZnl N21 93.1(4) Ol11ACI1ANI2A 117.3(14)
O11AZnl OI12A 84.8(6) O11ACI1ACI4A 125.4(13)
O11AZnl 021 165.0(5) NI12AC11ACI4A 116.6(13)
O11AZnl N21 92.8(6) OI3ACI2ANI2A 121.6(17)
O11AZnl N31 96.0(6) OI3ACI2ANI3A 119.7(16)
O11AZnl N41 98.4(4) NI3ACI2ANI2A 118.6(13)
021 Znl NI1 103.51(9) O14ACI3ANI13A 119.1(14)
021 Znl Ol1 1e6.61(11) O14ACI3ACIl4A 124.8(15)
021 Znl OI12A 85.8(4) NI13ACI3ACIl4A 115.8(13)
021 Znl N21 76.15(7) N11ACI4ACI11A 124.8(13)
021 Znl N41 92.00(8) N11AC14ACI3A 113.0(14)
N21 Znl NI1 83.69(10) CI3ACI4ACIl11A 122.1(13)
N31 Znl NI1 94.99(10) C21 021 Znl 114.08(14)
N31 Znl Ol1 99.16(12) 022 N21 Znl 124.38(18)
N31 Znl OI2A 82.2(4) 022 N21 C24 121.7(2)
N31 Znl 021 94.17(8) C24 N21 Znl 113.91(16)
N31 Znl N21 169.56(8) C21 N22 C22 124.1(2)
N31 Znl N41 92.72(9) C21 N22 C25 118.8(2)
N41 Znl NI1 162.09(9) C22 N22 C(C25 117.0(2)
N41 Znl Ol1 88.62(9) C22 N23 (C23 124.9(2)
N41 Znl OI12A 174.2(4) C22 N23 C26 116.9(2)
N41 Znl N21 91.53(9) C23 N23 (26 118.3(2)
O12 NI11 Znl 125.1(2) O21 C21 N22 119.6(2)
012 Nl11 Cl4 120.8(3) 021 C21 C24 123.3(2)
Cl4 NI11 Znl 113.2(2) N22 C21 C24 117.1(2)
Cll1 Ol1 Znl 111.6(2) 023 (C22 N22 121.0(3)
Cl1 Nl12 CI12 123.2(3) 023 (C22 N23 122.0(3)
Cll1 NI12 CI15 118.9(3) N23 (C22 N22 117.0(2)
Cl12 NI12 CI15 117.7(3) 024 (C23 N23 119.4(3)
Cl12 N13 CI13 125.5(3) 024 C23 C24 125.5(3)
Cl12 N13 Cl6 117.0(3) N23 C23 (C24 115.0(2)
CI13 N13 Cl6 117.3(3) N21 C24 C21 112.0(2)
O11 CI1 NI12 118.6(3) N21 C24 (23 126.3(2)
O11 Cl11 Cl4 123.0(3) C23 (C24 C21 121.7(2)



Atom Atom Atom Angle/* Atom Atom Atom

Ni12 Cl1 Cl4 118.2(3) C32 N31 Znl
013 Cl2 NI2 121.2(4) C36 N31 Znl
013 Cl12 NI13 122.2(4) C36 N31 C32
N13 Cl12 NI2 116.6(3) N31 C32 (33
Ol14 Cl13 NI3 119.8(3) C34 (C33 (32
Ol4 Cl13 Cl4 125.6(3) C33 (C34 (35
N13 C13 Cl4 114.4(3) C36 C35 C34
N1l Cl14 Cl11 112.1(3) N31 C36 (35
N1l Cl14 Cl13 127.0(3) C42 N41 Znl
Cl13 Cl4 Cl11 120.8(3) C46 N41 Znl
N11AOI12A Znl 123.5(12) C46 N41 C42
O12ANI11ACI14A 123.5(16) N41 C42 (43
Cl11AOl11AZnl 125.0(14) C44 C43 (42
CI11ANI2ACI2A 123.1(13) C43 C44 (45
C11ANI2ACI5A 121.4(15) C46 C45 C44
CI12ANI12ACI15A 115.1(14) N41 C46 (45
CI12ANI13ACI13A 123.2(13)




Table S6 Calculated CAS(8,5)/NEVPT?2 transition energies and SOC splitting of the ground
state for the complex 1

Root Multiplicity AE/cm’! AESOC/cm!
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Table S7 Individual contributions to D and E of the excited triplet and singlet states
computed at the CAS(8,5)/NEVPT2 level for the complex 1

Root Multiplicity D/cm’! E/cm’!
1. 3 18.23 18.20
2 3 15.55 -16.91
3 3 -27.20 —0.852
4 3 0.060 —0.044
5 3 0.023 0.015
6 3 0.022 0

7 3 0 0

8 3 0 0

9 3 0 0

0 1 0 0

1 1 0 0

2 1 —6.94 —6.85
3 1 —6.71 6.66

4 1 12.20 0

5 1 0 0

6 1 —0.030 0.020
7 1 0 0

8 1 —0.040 0.012
9 1 0 0

10 1 0.028 0

11 1 0.252 0.253
12 1 -0.374 —0.438
13 1 0.289 0.245
14 1 0 0




(a)

Fig. S3 Visualization of (a) g- and (b) D-tensor orientation (magnetic axes) in molecular
frame of 1.
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Fig. S4 Magnetostructural D-correlation for hexacoordinate Ni(Il) complexes with inclusion

of the complex 1. Correlation: Dy,s[cm™'] = —0.58 + 0.61Dg,[pm], R? = 0.90.



