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S1. Synthesis and crystallization of [Mn(CO)4(P(CsHs)2)2SCBr2]Br

To a solution of the complex [(CO)sMn{(Ph2P).C-S,-C(PPh2).}Mn(CO)4] (30 mg, 0.026 mmol) in
CHCI; (5 mL), a solution of Br, in CH2Cl; (5.3 mL, 0.1 M, 0.53 mmol) was added under continuous
stirring. The resulting mixture was stirred for 0.5 h. The solution was then filtered and the solvent
eliminated to dryness under vacuum. The residue was washed with diethyl ether (3 x 5 mL) to yield a
yellow solid. Yield: 27 mg (63 %).

Crystals suitable for an X-ray study were obtained by slow diffusion of hexane into a dichloromethane
solution of the compound, although most of the crystals obtained were twinned and then discarded for

the X-ray study.

S2 Spectroscopic data of [Mn(CO)4(P(CeHs)2)2SCBr2]Br
IR (CH2Cl,, cm™, v(CO)): 2103 (s), 2041 (s), 2029 (vs), 2020 (sh).

$1pL1H} NMR (CD.Cl,): & 113.2 (br, PSC), 137.1 (br, PCBry).

S3. X-ray structure determination of [Mn(CO)4(P(CeHs)2)2SCBr2]Br

A yellow crystal, 0.264 x 0.231 x 0.099 mm size, was used for collecting data in a Bruker APEX-I1I
CCD single crystal diffractometer provided with a MoK, radiation graphite crystal monochromator (A
=0.71073 A). Measurements were made both at room temperature and at 100 K, but the latter were
discarded for this study due to the twinning observed. Unit cell dimensions were determined using
Bruker software (Bruker, 2006). Space group C2 was found from systematic absences and structure
determination. 3749 reflections were measured, hkl range (-18, 0, -17) to (18, 19, 0), theta limits
(1.42° < 6 < 25.97°). SAINT v8.34A (Siemens, 1995) integration software was used for cell
refinement and SORTAV (Blessing, 1987, 1989) was used for data reduction. A semi-empirical
absorption correction was applied using a multi-scan technique (minimum and maximum transmission

factors, respectively, 0.528 and 0.996).

The structure was solved by direct methods using the program SIR-97 (Altomare et al., 1999).
Isotropic least-squares refinement, using the program SHELXL-2018/3 (Sheldrick, 2015), converged
to R = 0.077. A subsequent full matrix anisotropic least-squares refinement over F?, using the same
software, followed by a Difference Fourier synthesis allowed the location of some of the hydrogen

atoms. Positional parameters and anisotropic displacement parameters of the non-hydrogen atoms
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were then refined. Hydrogen atoms were geometrically fixed to their parent atoms and isotropically

refined with their displacement parameters constrained to be 1.2Ueq Of their parent atoms in order to
increase the reflexions/parameters ratio. A rather disordered solvent area containing several molecules
of CH,CI, could not be modelled by means of any constrained/restrained method, and thus it was
treated by the SQUEEZE procedure included in the PLATON program package (Spek, 2009, 2020)
(further details about refinement protocols may be found elsewhere: Van der Maelen & Sheldrick,
1996; Van der Maelen, 1999).

Final conventional agreement factors were R(F) = 0.046 for the 2399 'observed' reflections and
361 variables, and wR(F2) = 0.127 for the whole set of 3603 reflections. The function minimized was
w(|Fo|-|Fc|?)? w = 1/(c*(Fo?) + (0.0823P)?), with c(Fo) obtained from counting statistics and P =
(Fo? + 2Fc?)/3. The maximum shift over error ratio in the last full matrix least-squares cycle was less
than 0.001, while the final Difference Fourier map showed no peaks higher than 0.68 e/A® nor deeper
than -0.50 e/A%. The residual density map is shown in Fig. S2 (note that the highest residuals are
positioned close to Br atoms, where their lone pairs are located). Atomic scattering factors were taken
from the International Tables for Crystallography (1995). CIF files and other publication material
created with the aid of WinGX (Farrugia, 2012).
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Figure S1 IR spectrum of [Mn(CO)4(P(CsHs)2).SCBr]Br.
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Figure S2. Residual electron density map from the X-ray refinement. The contour intervals are drawn

at £0.10 e A (dotted red lines: negative values, full green lines: positive values, dotted blue lines:

zero value).
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Figures S3. ELF along several bond paths of complex 1. The location of bond critical points is shown
by a dotted vertical line (distances in bohrs): (a) C5-Br1, (b) C5-Br2, (c) Br2---Br3, (d) Br2---H7,

and (e) Br2---H13.
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Figure S5. Negative one-electron potential (in a.u.) along several bond paths of complex 1.
The location of bond critical points is shown by a dotted vertical line (distances in bohrs): (a) C5-Br1,
(b) C5-Br2, (c) Br2---H7, and (d) Br2---H13.



Acta Cryst. (2020). B76, doi:10.1107/S2052520620009889 Supporting information, sup-10

(@)

2, 1.000
Ve 0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
—0.100
—0.200
—0.300
—0.400
—0.600
—0.600
—0.700
—0.800
—0.800

1 | 1 | | 1 |
0.000 0500 1000 1500 2000 2500 3000  3.500
C5 bcp Br1

2_ 1000
Ve 0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
—0.100
—0.200
—0.300
—0.400
—0.500
—0.600
—-0.700
—0.800
—0.900

| 1 | | | 1 |
0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500
C5 becp Br2




Acta Cryst. (2020). B76, doi:10.1107/S2052520620009889

(©)

Supporting information, sup-11

2 1.000
Ve 0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
—0.100
—0.200
—0.300
—0.400
—0.500
—0.6800
—0.700
—0.800
—0.900

! 1 | ! | 1 |
0.000 0.500 1.000 1500 2.000
Br2

1 |
2500 3.000
bcp

|
3.500

|
4.000

|
4.500

| |
5.000 5500
Br3

Figure S6. Laplacian of the electron density (in a.u.) along several bond paths of complex 1,

calculated using model 3 (equivalent results for model 4). The location of bond critical points is
shown by a dotted vertical line (distances in bohrs): (a) C5-Br1, (b) C5-Br2, and (c) Br2---Br3.



Table S1. Cartesian coordinates of complex 1 (experimental geometry).
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Table S2. Cartesian coordinates of complex 1 (theoretically optimized geometry: B3P86-D3(BJ)/6-

31G(d,p) method).
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Table S3. Cartesian coordinates of complex 1 (theoretically optimized geometry: ZORA-BLYP-

D3(BJ)/TZP method).
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Table S4. Bond distances and bond paths lengths for selected interactions of 1, calculated using the

four models'.

Interaction Da-s(A)? da-s(A)° dabep(A)° dbep-8(A)d
Br2---Br3 2.626 2.627 1.255 1.372
2.557 2.558 1.220 1.338
3.083 3.084 1.455 1.629
3.083 3.084 1.478 1.606
Br2.---H7 2.936 3.026 1.837 1.189
2.867 2.992 1.790 1.202
2.944 3.045 1.836 1.209
2.944 2.997 1.844 1.153
Br2---H13 2.912 3.072 1.805 1.267
2.837 2.953 1.774 1.179
3.044 3.261 1.871 1.390
3.044 3.221 1.875 1.346

"Models: ZORA-BLYP-D3(BJ)/TZP//ZORA-MO06-2X/QZ4AP (model 1, first row of each entry), B3P86-
D3(BJ)/6-31G(d,p)//M06-D3/QZVP (model 2, second row of each entry), exp-geom//M06-D3/QZVP
(model 3, third row of each entry), exp-geom//XCW-B3LYP/6-31G(d,p) (model 4, fourth row of each
entry). ?Bond distance. "Bond path length. “Distance from atom A to the bcp. “Distance from atom B
to the bcp.



