Article

Chemistry of CS2 and CSs Bridged Decaborane Analogues:
Regular Coordination Versus Cluster Expansion

Ketaki Kar !, Suvam Saha !, Rahul Maganbhai Parmar !, Arindam Roy !, Marie Cordier 2, Thierry Roisnel 2
and Sundargopal Ghosh 1*

1 Department of Chemistry, Indian Institute of Technology Madras, Chennai 600036, India
2 Univ Rennes, CNRS, Institut des Sciences Chimiques de Rennes, UMR 6226, F-35000 Rennes, France
* Correspondence: sghosh@iitm.ac.in



Table of Contents

I. Supplementary Data

Figure S1
Figure S2
Figure S3
Figure 54

Molecular structure and labelling diagram of 4
Molecular structure and labelling diagram of 5
Molecular structure and labelling diagram of 6

Molecular structure and labelling diagram of 7

II. Spectroscopic Details

Figure S5
Figure S6
Figure 57
Figure S8
Figure S9
Figure 510
Figure S11
Figure 512
Figure 513
Figure S14
Figure 515
Figure 516
Figure 517
Figure 518
Figure S19

H NMR spectrum of compound 3
B{!H} NMR spectrum of compound 3
IR spectrum of 3

ESI-MS of compound 4

'H NMR spectrum of compound 4
UB{'H} NMR spectrum of compound 4
IR spectrum of 4

ESI-MS of compound 5

'H NMR spectrum of compound 5
UB{'H} NMR spectrum of compound 5
IR spectrum of 5

ESI-MS of compound 6

'H NMR spectrum of compound 6
B{'H} NMR spectrum of compound 6

IR spectrum of 6

IIIL. Electronic Structure Analysis

Figure 520
Figure S21
Figure 522
Figure 523
Figure 524
Figure 525
Figure S26
Figure 527

HOMO-36 of 7

HOMO-35 of 8

Laplacian of the electron density map in the 53-S4-Co1 plane and Col-Co2-Co3 plane of 8
Optimized geometry of 4

Optimized geometry of 5

Optimized geometry of 6

Optimized geometry of 7

Optimized geometry of 8



I. Supplementary Data

Figure S1. Molecular structures and labelling diagrams of 4. Selected bond lengths (A) and angles (°). 4: B1-B2 1.790(19),
W1-S1 2.529(3), S1-C1 1.648(12), S2-B1 1.886(12); C1-S1-W1 116.3(4), C1-S2-B1 102.0(6).

Figure S2. Molecular structures and labelling diagrams of 5. Selected bond lengths (A) and angles (°): 5: B1-B2 1.808(8), Mo1-
S5 2.5388(15), S5—C1 1.668(6), S3—B1 1.869(6); C1-S5-Mol 117.1(2), C1-53-B1 101.1(3).



Figure S3. Molecular structures and labelling diagrams of 6. Selected bond lengths (A) and angles (°): 6: B5—B6 1.809(4), W1-
S5 2.5293(7), S5—C1 1.672(3), S3—B6 1.873(3); C1-S5-W1 116.73(9), C1-S3-B6 101.03(12).

Figure S4. Molecular structure and labelling diagram of 7. Selected bond lengths (A) and angles (deg) in 7: Rul-S1 2.3488(18),
Ru3-51 2.4798(18), Ru4-S1 2.5153(18), Ru3-Ru4 3.0572(8),Ru7-S2 2.4311(17), S5-C7 1.821(7); Ru5-S1-Ru3 145.51(8),
Ru4-S1-Ru3 75.47(5).



II. Spectroscopic details
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Figure S5. '"H NMR spectrum of compound 3 in CDCls.
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Figure S6. "B{'H} NMR spectrum of compound 3 in CsDs. [1-3]
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Figure S7. IR spectrum of 3 in CH2Cl.
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Figure S8. ESI-MS of compound 4.
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Figure S9. 'H NMR spectrum of compound 4 in CDCls.
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Figure S10. "B{H} NMR spectrum of compound 4 in CDCls.
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Figure S11. IR spectrum of 4 in CH2Cl..
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Figure S12. ESI-MS of compound 5.
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Figure S14. "B{'H} NMR spectrum of compound 5 in CDCls.
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Figure S15. IR spectrum of 5 in CH2Cla.
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Figure S16. ESI-MS of compound 6.
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IIL Electronic Structure Analysis

Figure S20. HOMO-36 of 7. (contour values for isosurface =+ 0.04 [e/bohr3]2).

Figure S21. HOMO-35 of 8. (contour values for isosurface = + 0.04 [e/bohr?]'/2).



Figure S22. Contour-line map of the Laplacian of the electron density in the S3-S4-Col plane (left) and Col-Co2-S3 plane (right)
of 8. The solid orange lines are bond paths, whereas the blue spheres indicate the ring-critical points. Areas of charge
concentration [p(r)<0] are meant for green lines and areas of charge depletion [p(r)>0] are shown by black lines.
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Figure S23. Optimized geometry of 4
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Total energy = -5966.4520685 a.u.
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Cartesian coordinates for the calculated structure 4 (in A)
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Figure S24. Optimized geometry of 5

Total energy = -3423.2055592 a.u.
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Figure S25. Optimized geometry of 6.

Total energy = -3422.1091383 a.u.

Cartesian coordinates for the calculated structure 2 (in A)
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Figure S26. Optimized geometry of 7.

Total energy = -8038.5743591 a.u.
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Cartesian coordinates for the calculated structure 7 (in A)
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Figure S27. Optimized geometry of 8.

Total energy = -12520.3674633 a.u.

1.088724000
-1.346070000
-1.898506000

0.127072000

2.176513000

1.543507000
-1.084123000
-0.049814000
-0.106753000

2.013881000
1.138653000
0.211398000
0.515608000
1.647491000
1.964790000
1.229657000
0.174572000
0.247501000
1.369861000
2.541163000
2.374707000
3.750815000
0.262660000
2.474275000
-1.497566000

OO0O0Q0000Q0OFITERIITF I I TITOOOOOHONOONDN

-4.764405000
-2.211392000
-3.425806000
-2.199595000
-0.395707000
-1.410239000
-4.101213000
4.592628000
5.490566000
4.770179000
5.920564000
4.559030000
5.441851000
2.017414000
3.103659000
2.714146000
2.045636000
-5.804185000
-5.929182000
-3.644833000
-1.753840000
-3.067562000
0.060190000
-5.124400000
-5.118906000

Cartesian coordinates for the calculated structure 8 (in A)
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