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Table S1  Observed and calculated (DFT/GGA BLYP-D XC/TZP for all compounds and
DFT/B3LYP/6-31G(d,p)/GD3BJ —for TDST-TEA and TDST-Py) wavenumbers in FTIR spectra of:
a) TDST; b) TDST-TEA; c) TDST-Py.

a) TDST
Observed wavenumber Calculated wavenumber Assignment
[em™]
Unscaled IR intensity
[em™] [km/mole]
3064,32 w
3025,00 vw
2962,21 vs |2992 113.83 asymmetrical

stretching C-H

2928,63 S 2909 22.64 symmetrical
stretching C-H

2869,91 S

2584,63 vw

2553,73 w | 2546 5.24 stretching S-H

1919,33 VW

1586,58 VW

1462,96 S 1464 34.7 rocking C-H/
scissoring C-H

1434,40 vs |1425 67.91 rocking C-H/
scissoring C-H

1381,87 S 1374 11.01 wagging C-H

1362,00 S 1363 9.83 wagging C-H

1326,96 vs [1330 57.53 wagging C-H

1326 65.26 wagging C-H
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1253,57 vs | 1241 11.21 stretching
aromatic C-C
and C-H

1184,06 vs | 1174 104.84 stretching
aromatic C-C

1180,67 S 1150 107.04 stretching
aromatic C-C

1144,69 m |1144 141.11 stretching C-C

1110,97 S 1131 72.49 stretching C-C

1095,29 S 1095 26.91 stretching C-C

1089 61.36 stretching C-C

1044,96 S 1030 51.19 stretching C-C

964,99 vs 947 270.31 stretching
aromatic C-C

933,80 m

922,12 m |923 147.01 scissoring C-C

793,18 m 892 34.30 stretching
aromatic C-C

765,53 m | 758 49.29 stretching C-C

748,49 S 745 55.80 stretching
aromatic C-C

642,00 m | 641 17.12 stretching C-C

565,61 w 563 24.78 twisting aromatic
c-C

532,78 m

513,43 w

500,75 vw |501 13.54 twisting aromatic
c-C

445,34 vw
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b) TDST-TEA
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Observed wavenumber

[em™]

ADF

(DFT/GGA BLYP-D
XCITZP)

Gaussian09
(DFT/B3LYP/6-

31G(d,p)/GD3BJ)

Calculated wavenumber

Calculated wavenumber

Assignment

Unscaled | IR intensity | Unscaled | IR intensity
[cm™?] [km/mole] [cm™] [km/mole]
3204 304.07
3122 872.31
3054,28 w 3043 794.59
2963,36 Vs 2985 77.92 3026 254.31 asymmetrical
stretching C-H
2930,6 S 2897 28.82 symmetrical
stretching C-H
2866,88 S
2557,21 w
2521,42 w stretching S-H
2392,28 m
2343,32 m 2177 2432.6 2335 9557.78 stretching N-H
1587,5 w 1646 32.34
1452,13 Vs 1460 59.2 1491 878.16 rocking C-H/
scissoring C-H
1440,76 VS 1431 146.88
1396,61 w 1389 327.47
1378,88 m 1369 36.01 1368 290.28 wagging C-H
1328,99 Vs
1249,23 s 1288 546.00
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1208,48 m 1223 38.63 1214 719.61 stretching
aromatic C-C
and C-H

1184,17 VS 1181 118.04 1131 262.51 stretching
aromatic C-C

1107,11 m

1059,39 w 1092 48.08 1076 190.99 stretching
aromatic C-C

1042,64 m 952 779.83

931,92 m 933 554.72

915,38 S 912 164.62 914 504.49 stretching
aromatic C-C

904,31 VS

881,12 m

799,71 m

761,34 VS 751 88.21 770 392.84 wagging
aromatic C-C

731,9 S

660,25 m 642 81.2 673 360.84 symmetrical
stretching C-C

623,27 VW

580,74 m 577 13.08 stretching
aromatic C-C

551,41 W

496,49 W

465,05 VW

445,58 VW

425,13 w 422 12.1 Scissoring C-C
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c) TDST-Py
ADF Gaussian09
(DFT/GGA BLYP-D (DFT/B3LYP/6-
XCITZP) 31G(d,p)/GD3BJ)
Observed wavenumber [cm™] Assignment
Calculated wavenumber Calculated wavenumber
Unscaled IR intensity | Unscaled | IR intensity
[cm™] [km/mole] [cm™] [km/mole]
3131,86 vw 3138 31.27 3202 268.61 stretching C-H
pyridine ring
3108,04 w 3077 3118 882.66 stretching C-H
TDST ring
3064,39 w 3011 38.42 3100 414.06 asymmetrical
stretching C-H
3043 738.75
3025,34 w 2993 83.64 3027 264.07 asymmetrical
stretching C-H
2962,63 VS 2967 36.26 asymmetrical
stretching C-H
292481 S 2902 62.02 symmetrical
stretching C-H
2865,42 S 2883 39.01 symmetrical
stretching C-H
2229,83 vw
2038,02 m 2060 13818.03 stretching N-H
1928,89 m stretching N-H
1799,49 vw
1660,29 VW 1664 213.74
1635,38 w 1648 1672.62 stretching N-H
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1606,18 w
1587,5 w 1569 371.08
1530,69 m 1543 314.06 1526 322.23 symmetrical
stretching C-H and
N-H in pyridine
ring
1486,47 S 1468 123.29 1494 782.06 wagging C-H
1461,53 S 1467 81.04 wagging C-H
1458 96.61 wagging C-H
1440,56 'S 1442 43.91 1420 307.39 wagging C-H
1380,13 m 1371 11.22 1381 467.80 wagging C-H
1359,63 m
1328,83 Vs 1344 186.18 twisting C-H
1338 99.42 1317 262.81 twisting C-H
1289 589.43
1252,71 Vs 1235 182.08 1223 1047.54 stretching C-C and
C-N
1225 56.40 stretching C-C and
C-N
1186,63 Vs 1176 67.68 stretching aromatic
C-C
1167 133.04 1131 270.94 stretching C-C and
C-N
1102,13 m 1089 52.9 stretching C-C
1055,72 m 1075 173.25
1042,19 m 1031 23.36 1012 314.71 stretching C-C
1001,37 w
977,32 w
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966,79 w 953 811.34

913,13 S 910 47.80 919 379.16 scissoring C-C

907,07 S 909 109.22 scissoring C-C

878,59 m 893 285.12 twisting aromatic
C-C

796,62 m

754,68 'S 751 92,51 777 571.22 twisting aromatic
C-C

732,4 S 748 76.01 twisting aromatic
C-C

679,59 m 698 172.84

660,59 S 679 42.65 676 240.31 twisting aromatic
C-C in pyridine
ring

606,07 m 642 44.54 617 165.52 stretching C-C

580,89 m 584 48.35 590 288.45 stretching C-C and
C-N

548,49 w 650 113.57 twisting aromatic
C-C

494,99 m 495 15.22 symmetrical
stretching C-H

426,49 m 433 10.84 symmetrical
stretching C-H
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Table S2  Crystal data and structure refinement for the a) TDST-TEA and b) TDST-Py in different temperatures.

a) TDST-TEA
90 K 120 K 150 K 165 K 180 K 210 K 240 K
Chemical formula CasHs5103SSi-CeH16N
M; 694.11
Crystal system, space monoclinic, Cc
group
a, b, c (A) 11.6341(17), 11.6463(11), 11.6801(9), 11.6874(11), 11.7030(12), 11.7471(14), 11.801(2),
17.8996(16), 17.9257(12), 17.9212(10), 17.9345(12), 17.9455(13), 17.9659(15), 18.019(2),
20.096(3) 20.110(3) 20.1555(15) 20.1975(18) 20.2104(19) 20.250(2) 20.201(4)
B (°) 101.098(12) 101.060(9) 100.954(6) 100.976(7) 101.001(8) 100.904(9) 100.958(15)
V (A% 4106.7(9) 4120.3(7) 4142.1(5) 4156.1(6) 4166.5(7) 4196.6(7) 4217.1(13)
z 4
u (mm?) 0.14

Crystal size (mm) 0.34x0.22x0.13 0.34x0.22x0.13 0.34x022x0.13 0.34x0.22x0.13 0.34x0.22x0.13 0.34x0.22x0.13 0.34x0.22x0.13

No. of measured, 13602, 17343, 19022, 21609, 20391, 20955, 7448,
independent and 7538, 7408, 7810, 8083, 7996, 8106, 5960,

observed [I > 2o(1)]
5341 6269 7216 7217 7008 6652 4927

reflections
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Rint 0.084 0.057 0.039 0.051 0.053 0.070 0.045
(sin 0/A)max (A7) 0.617 0.617 0.617 0.617 0.617 0.617 0.617
R[F? > 2o6(F?)], 0.050, 0.038, 0.03, 0.035, 0.036, 0.044, 0.059,
WR(F?), 0.105, 0.078, 0.071, 0.079, 0.079, 0.097, 0.181,
S 0.88 0.98 1.01 0.98 0.98 0.97 1.04
No. of reflections 7538 7408 7810 8083 7996 8106 5960
No. of parameters 452 452 452 452 452 452 452
APmax, Apmin (€ A?) 0.33,-0.25 0.19, -0.19 0.23,-0.17 0.34,-0.20 0.28,-0.18 0.38,-0.20 0.36, -0.45
b) TDST-Py
0K 120 K 150 K 180 K 210 K 240 K 270 K
Chemical formula Cs6H5103SSi-CsHgN
M; 672.02
Crystal system, space monoclinic, P2/c
group
a, b, c (A) 13.4301(11), 13.4487(12), 13.4625(6), 13.4813(14), 13.5052(13), 13.5221(18), 13.5393(17),
16.2937(8), 16.3096(9), 16.3181(5), 16.3521(10), 16.382(1), 16.3924(13), 16.4475(16),
18.8001(14) 18.8302(16) 18.8624(8) 18.8926(18) 18.9409(18) 18.982(2) 19.021(2)
B () 106.835(6) 106.902(6) 106.983(3) 107.073(8) 107.106(7) 107.079(10) 107.159(9)




Acta Cryst. (2016). B72, 763-770, doi:10.1107/S2052520616011562 Supporting information, sup-10

V(A 3937.6(5) 3951.9(5) 3963.0(3) 3981.3(6) 4005.1(6) 4022.0(8) 4047.2(8)
z 4
p (mm™) 0.15

Crystal size (mm)  0.38x0.31x0.15 0.38x0.31x0.15 0.38x0.31x0.15 0.38x0.31x0.15 0.38x0.31x0.15 0.38x0.31x0.15 0.38%0.31 x0.15

No. of measured, 21931, 7717,5724 21998, 7735,5636 22240, 7758,5331 22334, 7795,5344 22528, 7841, 4399 22221, 7876, 4513 23099, 7927, 3787
independent and
observed [l > 2o(1)]

reflections

Rint 0.039 0.043 0.049 0.049 0.066 0.063 0.071

(5in 0/2)max (A) 0.617 0.617 0.617 0.617 0.617 0.617 0.617
R[F2 > 26(F2)], 0.044, 0.046, 0.046, 0.046, 0.051, 0.051, 0.049,
WR(F?), 0.111, 0.115, 0.122, 0.122, 0.131, 0.141, 0.138,

S 1.02 1.02 1.01 1.01 0.97 1.01 0.91

No. of reflections 7717 7735 7758 7795 7841 7876 7927

No. of parameters 440 440 440 440 440 440 440

Aprmaxs Apmin (€ A%) 0.64,-051 0.47,-0.50 0.50, -0.33 0.49, -0.34 0.31,-0.31 0.33,-0.28 0.22,-0.29

Computer programs: STOE X-AREA, STOE X-RED, SHELXL2014/7 (Sheldrick, 2014).
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Figure S1 NMR spectra of TDST-TEA. In Fig. 1S b) arrows point to the two forms of silanethiol
and in Fig. 1S c) arrows point to the broad signal of NH* (?) proton
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Table S3  Selected NMR data of TDST-TEA
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Concentration | Chemical shift Assignment Integration Comments Ratio
[mg/7 ml C/Dg] [ppm] major/minor
Minor feature
3.58 HaC\(I;H (l:H;CHa\ 1.00 (the neutral
ch\ o, CHs silanethiol?)
\ / Minor feature
1.19 H3C\?H (IZH’CH3 6.19 (the neutral
HC o ChHs silanethiol?)
/ h
10 \ ~7.0
Major feature
4.12 HSC\?H cl:H;CHP’\ 711 (silanethiolate
H?’C\ o, b anion?)
\ / Major feature
1.32 H3C\(|:H IIZH’CH3 43.18 (silanethiolate
H,C o) CH, o
4 S anion?)
Minor feature
3.58 H3C\CH/©\C ~CHj 1.00 (the neutral
ch';\ o clz:?\ silanethiol?)
\ / Minor feature
1.19 H3C\CHQ\CH,cH3 6.20 (the neutral
I | . .
H,C O CH, silanethiol?)
/ h
20 \ ~7.6
Major feature
4.11 H3C\<I:H£>\$H;CH3\ 7.67 (silanethiolate
H3C\ o, anion?)
\ / Major feature
1.32 H3C\<I:HQ\(IIH’CH3 46.57 | (silanethiolate
HaC O CHy PN
v s \ anion?)
Minor feature
30 3.59 H3C\CH/©\C —~CHjy 1.00 (the neutral ~85
Hgél\ D silanethiol?)
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/ Minor feature
1.19 ~cH cH-CHa 6.03 (the neutral
H3<': <':H3 silanethiol?)
Major feature
4.13 HaC o : "cH CMs 8.50 (silanethiolate
H3C anion?)
/ Major feature
132 ?H en=Cs 50.87 | (silanethiolate
HyC CH, o
e \ anion?)

%

Figure S2 Crystal packing: a) TDST-TEA, b) TDST-Py at 150 K. Most hydrogen atoms and
isopropyl groups of TDST omitted.




Acta Cryst. (2016). B72, 763-770, doi:10.1107/S2052520616011562

= N
(Xe] ol

=
~

the lengths of the principal
w

unit cell axes [A]
&G

=
=

b)

B
w
o
o

4200

4100

4000

3900

the volume of the unit cell [A’]

Figure S3 Temperature dependence of unit cell parameters
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