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X-ray powder diffraction data (XRPD):

Experimental

The bulk powder sample of {Ni[S(H)C(PPh,S),].} (5b) was examined by X-ray powder diffraction (XRPD) using
a PANalytical X'Pert PRO diffractometer at room temperature. Primary beam Johansson monochromator
was used to produce CuK,; radiation (1.5406 A; 45kV, 40mA). Each sample was prepared on to a silicon-
made sample holder (producing zero-background signal) using petrolatum jelly as an adhesive. Diffraction
pattern was collected with a position sensitive X'Celerator detector in a continuous scanning mode using
26-range of 3-70° with a step size of 0.017° and recording time of 40 s per step. HighScore Plus (v. 4.1)"
program was used to examine the data and the DASH program’ for the auto-indexing (with sub-program

DICVOL)? and whole-pattern Pawley refinement of the patterns.

Results

Truncated 26-range of 5-50° with first 25 diffraction peak positions were used as an input for the auto-
indexing procedure in order to search the best fitting unit cell parameters. As the result all the peaks were
indexed by triclinic unit cell settings a = 12.4580(38) A, b = 11.5306(38) A, c = 9.3914(29) A, a = 66.128(25)°
6= 96.716(24)°, y = 103.724(22)° and V = 1198.1 A’ with reasonable figure of merits (M,s = 36.7, F,5 = 133.6
(0.0060, 31)." Prior to Pawley refinement P-1 space group was assigned based on the settings determined by
single crystal analysis, and the unit cell settings afforded by the indexing were converted to correspond
settings of the single crystal structure. Extraction of individual diffraction intensities by Pawley refinement
process lead to good agreement between observed and calculated pattern with x* = 1.40 (413 reflections;

Rwp = 14.95 % and Re,= 12.63 %) with refined unit cell setting shown in the Table S1.

Table S1. Crystallographic parameters of 5b and its bulk powder.

Parameters single crystal powder
a (A) 9.9297(5) 9.3821
b (A) 11.399(5) 11.5244
c (A) 12.389(5) 12.4515
a(°) 75.706(5) 76.266
B(°) 83.003(5) 83.335
v (°) 66.213(5) 66.121
Vv (A% 1163.85 1195.57
T(°C) -150 25
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Figure S1. Whole-pattern Pawley refinement plot, Bragg peak positions are indicated by the bars on top.

Experimental pattern is shown in red, calculated in blue and residual in light purple colour.
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UV-Vis spectroscopic data:
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Figure S2. Comparison of the measured (5b) and calculated (5a, 5b, 5b’ and 5¢) UV-Vis spectra.
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Figure S3. UV-Vis spectra of the square-planar Ni(ll) isomer 5b measured at (a) 23 °C, and (b) -50 °C.
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Table S2. Calculated TDDFT excitation wavelengths and oscillator strengths greater than 0.001.

5a 5b 5b' 5¢c

A [nm] Josc A [nm] Josc A [nm] Josc A [nm] Josc

321.89  0.0195 312.11  0.0046 316.90  0.0048 674.13  0.0013
316.70  0.0055 280.01  0.4677 277.84 05172 614.27  0.0011
313.04 0.1006 242.49  0.0202 267.98  0.0023 411.70  0.0045
309.09  0.0700 242.89  0.0037 387.78  0.0285
279.18  0.1216 241.79  0.0264 369.87  0.0174
274.79  0.0010 364.21  0.0305
266.88  0.0170 344.47  0.0041
265.54  0.0040 327.25  0.1238
261.39  0.0291 310.87  0.0065
259.77  0.0065 283.90  0.0028
259.18  0.0182 276.89  0.0289
248.53  0.0849 274.95  0.0013
246.82  0.0766 273.05  0.0124

270.51 0.0550
266.40 0.0259
263.80 0.0078
261.57 0.0044
259.35 0.0012
258.88 0.0381
256.05 0.0048

Additional computational data:

Table S3. Absolute energies, enthalpies and Gibbs' free energies of optimized structures at 298 K (in Hartree
atomic units).

E H G
5a -7191.79230798 -7190.936610 -7191.094592
5b -7191.79073323 -7190.934207 -7191.087285
5b' -7191.78783420 -7190.931183 -7191.088359
5c -7191.78320570 -7190.927359 -7191.094176




Optimized Cartesian coordinates:
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74722500
55594500
87345700

31278800
11494200
86644400
30668000
99639600
62401200
55986300
81616000
61901600
58451100
46724100
30746400
52154600
40216200
73379500
78568900
88306600
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-4
-4

-3
-3
-2
-2
-1

-0.
.23130800
.33675300
-0.
.70219400
.09107500
.56601300
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-2
-3
-3

-4.
.06990800

-3

.31519100
.73197000
.32387100
.03579800
-2.
-3.
.53624300
.23588400
-4.
.54179400
.74404100
.58972300
.04597800
.70564900

84523000
98575100

98353100

84041600

65435400

63462100
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.83067600
.71610600
.15172800
.05681800
.76128500
.00790000
.93025200
.05379200
.79818800
.14286900
.95362400
.19157700
.24639000
.68209900
.75105400
.59515600
.02895600
.85520300
.25436400
.25881100
.19808500
.36918800
.91475400



