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S1. NMR data
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Figure S1: '"H NMR (400 MHz, 298 K, CDCl;) spectrum of HTptm“*?, with assignment.
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Figure S2: >C{'H} NMR (100 MHz, 298 K, CDCl;) spectrum of HTptm“™, with assignment.
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Figure S3: >C{'H} NMR (100 MHz, 298 K, CDCls) spectrum of HTptm“™ in the region 110-170
ppm, with assignment.
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Figure S4: "’F{'"H} NMR (376 MHz, 298 K, CDCls) spectrum of HTptm“™.
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Figure S5: '"H NMR (400 MHz, 298 K, C¢D) spectrum of 1-Cl, with assignment.
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Figure S6: *C{'H} NMR (125 MHz, 298 K, C4Dz0) spectrum of 1-Cl, with assignment.
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Figure S7: *C{'H} NMR (100 MHz, 298 K, C¢Ds) spectrum of 1-CL.
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Figure S8: 'H NMR (400 MHz, 298 K, C¢D) spectrum of 1-Br, with assignment.
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Figure S9: *C{'H} NMR (125 MHz, 298 K, C4D50) spectrum of 1-Br, with assignment.
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Figure S10: *C{'H} NMR (100 MHz, 298 K, CsDs) spectrum of 1-Br.
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Figure S11: '"H NMR (400 MHz, 298 K, C¢Ds) spectrum of 1-I, with assignment.
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Figure S12: >C{'H} NMR (100 MHz, 298 K, CsDs) spectrum of 1-I, with assignment.
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Figure S13: '"H NMR (400 MHz, 298 K, C¢Ds) spectrum of 2, with assignment.
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Figure S14: >C{'H} NMR (100 MHz, 298 K, CsDs) spectrum of 2, with assignment.
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Figure S15: '"H NMR (400 MHz, 298 K, CsD4/C4Ds0) spectrum of the NMR scale reaction product
of KN” and HTptm.
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Figure S16: '"H NMR (400 MHz, 298 K, CsD4/C4D50) spectrum in the region 6.0-9.0 ppm of the
NMR scale reaction product of KN” and HTptm.
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S2. IR data
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Figure S17: FTIR spectrum of HTptm“™.
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Figure S18: FTIR spectrum of 1-CL.
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Figure S19: FTIR spectrum of 1-Br.
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Figure S20: FTIR spectrum of 1-1.
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S3. Crystallography

Table S1: Crystallographic data for 1-X

*Conventional R = X||Fo| — |Fc||/Z|Fo|; Rw = [Zw(Fo® — Fc?)?/Sw(Fo?)’]"?; S = [Zw(Fo’ — Fc?)’mo. data —

no. params)]"? for all data.

1-Cl 1-Br 1-1
Formula CisH12CIMgN3S3,  2(CisHi2BrMgN3Ss3),  1.5(C32H41:MgoNgSe)
C;H; C7Hs
Formula weight 441.28 985.50 1481.03
Crystal size, mm 0.03 x0.06 x 0.12  0.05 x 0.08 x 0.25 0.04 x 0.09 x 0.49
Crystal system monoclinic triclinic orthorhombic
Space group P2i/c P-1 Pben
a, A 12.5335(3) 9.7481(6) 9.7312(6)
b, A 9.6427(3) 14.6381(10) 16.7573(9)
c, A 16.7854(4) 16.5395(9) 34.9877(19)
a, © 90 109.917(6) 90
B, ° 107.957(3) 91.018(5) 90
Y, ° 90 107.003(6) 90
v, A’ 1929.81(9) 2103.8(3) 5705.4(6)
V4 4 2 4
Peale, € cM’ 1.519 1.556 1.724
4, mm’' 5.181 2.292 2.049
F(000) 908 996 2904
No. of reflections 3987 (3987) 14556 (7618) 38213 (5225)
(unique)
S? 1.22 1.03 1.05
Ri(WR>) (F* > 20(F%)) 0.0533 (0.1774) 0.0895 (0.2455) 0.0758 (0.1970)
Rint 0.042 0.128 0.141
Min./max. diff map, A~ -0.62, 0.89 -0.69, 0.88 -1.24, 0.80
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Table S2: Crystallographic data for HTptm“™, 1-IeTHF and 2

3Conventional R = X||Fo| — |Fc||/Z|Fo|; Rw = [2w(Fo’ — Fc?)’/Zw(Fo?)’]"?; S = [Zw(Fo’ — Fc?)?/no. data —

no. params)]"? for all data.

HTptm 1-I*THF 2
Formula Ci9H10F9N3S3 C20H20IMgN308S;3 CnHisMgN4Sa4,
0.5(Ci2Hi2)
Formula weight 547.48 565.78 569.06
Crystal size, mm 0.12x 0.27x 0.20 x 0.36 x 0.49 0.22 x 0.31 x 0.40
0.31
Crystal system monoclinic monoclinic triclinic
Space group P2i/c P2i/n P-1
a, A 8.0956(7) 10.0031(9) 8.8749(12)
b, A 14.0932(12) 14.2808(14) 9.8170(14)
c, A 19.8006(14) 16.5175(16) 9.9316(13)
a, © 90 90 106.175(12)
B,° 95.213(7) 89.941(9) 115.598(13)
Y, ° 90 90 95.669(12)
v, A’ 2249.8(3) 2359.6(4) 725.1(2)
V4 4 4 1
Peale, g CM° 1.616 1.593 1.303
4, mm-! 0.417 1.666 0.374
F(000) 1096 1128 296
No. of reflections (unique) 15077 (4117) 4145 (4145) 4879 (2540)
S? 1.10 1.04 1.11
Ri(WRy) (F* > 20(F")) 0.0810 (0.1504) 0.1044 (0.2728) 0.0867 (0.2389)
Rint 0.094 0.151 0.041
Min./max. diff map, A -0.27,0.29 -1.41,2.20 -0.40, 0.78
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Table S3: Crystallographic data for (CsH4N-S),C=C(CsH4N-S)..

3Conventional R = X||Fo| — |Fc||/Z|Fo|; Rw = [2w(Fo’ — Fc?)’/Zw(Fo?)’]"?; S = [Zw(Fo’ — Fc?)?/no. data —

no. params)]"? for all data.

(CsH4N-S),C=C(CsH4N-S),

Formula CooHi6N4S4
Formula weight 464.63

Crystal size, mm 0.03 x0.10 x 0.12
Crystal system monoclinic
Space group P2i/c

a, A 9.9386(9)

b, A 10.3040(7)

c, A 11.3175(10)

a, © 90

B, ° 114.517(10)

v, ° 90

vV, A3 1054.51(2)

V4 2

Paale, g cM° 1.463

4, mm’ 0.468

F(000) 480

No. of reflections (unique) 8879 (2565)

S* 1.08

Ri(WR>) (F* > 20(F")) 0.0661 (0.1380)
Rint 0.083

Min./max. diff map, A~ -0.35, 0.45
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Figure S21: Crystal structure of 3. Ellipsoids are set at 50% probability level and hydrogens omitted
for clarity. The asymmetric unit contains half a molecule; the full molecule has been reproduced here.

Symmetry operation used to generate equivalent atoms: i = 1—x, 1—y, —z. C: black; N: blue; S: yellow.
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S4. Computational data
Computed Structures (4) and Energies (a. u.)
K(Tptm)

BP86 energy = -1111.77927724
Enthalpy OK = -1111.416953
Enthalpy 298K = -1111.384929
Free energy 298K = -1111.488091
Low freg. = 10.5471 cm-1 HN(SiMes)z

.91618 -0.45782 .27319
.39157 -0.60472 .17193

oo QomQ Qom
[ L B B A )

BP86 energy -302.752809504

C -1.84675 -0.28620 0.98552 Enthalpy 0K — —302.520538

K  0.53346 0.17151 -0.49062 Enthalpy 298K — —302.502084

S 71,5088 ~1.08908  2.56875 Free energy 298K = -302.565282
S -2.98622 -1.35979 0.06557 Low freq. - 20.5758 em.1

S -2.70476 1.26899 1.35820

C -2.51910 -1.39498 -1.66901

N -1.45373 -0.73462 -2.17441 Ho72.70683 -0.22404  2.32229
C -1.24111 -0.81763 -3.51069 £ 2.78768 70.24528  2.30964
C -3.38964 -2.16358 -2.49043 Boo72. 11493 -2.46367 018074
C -3.14158 -2.24072 -3.85794 ¢ 2.81723 0.49199 1.98397
C -2.03940 -1.54400 -4.39628 ¢ 2.80929 -0.79244 1.35072
H -0.37048 -0.26026 -3.88478 ¢ 7213772 ~1.69575 =0.61109
§ 4. 24306 -2 67995 5 03840 H 2.23625 2.37929 0.60923
§ 370975 -5 83128 -4 50450 H 2.53817 -1.84220 1.55309
e I
#o2.09006 73.87985 450680 H -2.58398 1.49546 1.87857
¢ 1.72956 7332157 5. 617A0 H -3.15903 -1.66872 -1.03056
H 3.47613 -3.86162 2.40467 _

Colmm s i gy omm o
C  2.07790 -2.56863 1.36466

C  0.52668 -2.62175 3.61461 HoTh85379 7202152 ~1.41306
0 9 66829 -2 53132 0. 43811 Si 1.63180 -0.01071 0.07492
§ L0 1392 -9 62091 4. 48923 C  2.22081 1.76142 -0.30499
N 0.91900 1 8ea76 1. 34188 H 3.23948 1.76359 -0.73191
C 0 14582 —1.89814 2. 44973 H 1.55007 2.25374 -1.02950
0 1 70520 ¢ 05054 1. 51948 C -1.72503 1.28809 -1.32485
¢ 137404 5 06639 1. 28663 C  1.64440 -1.02151 -1.53605
¢ il Soom o % Lo e o
© 7003687 4.93800 0.85629 H -1.49362 2.29903 -0.94959
¢ 0.92871 5.05374 0.57090 H -1.01519 1.05879 -2.13826
€ 7215598 592190 141877 H 2.64960 -1.01183 -1.99232
H 1.46295 3.50500 0.22985

H -3.19378 3.97982 1.76157 BoD.94212 7061299 -2.28289
N -0.31312 2.52438 0.68147 B 0.00036 -0.00670  1.79814
C -1.58958 2.65509 1.10553

H  2.96204 -1.14280 -3.58376 KIN(SiMes).]

C  3.17611 -0.34244 -2.86749 BP86 energy = -602.062506636
C  2.75248 0.97313 -3.13226 Enthalpy 0K = —601.716589

H 2.21213 1.20466 -4.05598 Enthalpy 298K — —601.688171

¢ 3.05117 1.99228 -2.21186 Free energy 298K = -601.780640
H  2.73999 3.02274 -2.41367 Low freq. = 5.2267 cm-1

C  3.76505 1.69559 -1.03645
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.82795 -2.73881 -0.06285
-3.82736 -0.73622 2.15032
-3.86554 -2.35530 -0.07172
-4.34781 -2.73127 -0.98840
-3.84581 -0.15823 1.21905
-3.88679 -0.84290 -0.01747

.28094 -3.37511 2.15546
.23527 -3.72145 -2.32401
.19918 -2.41176 0.67026
.64817 -2.51265 -0.55011
.96361 -0.08139 0.59755

K -0.82529 0.66218 -0.06430 S 0.09984 1.82639 -0.57500
H 0.90092 2.99138 -0.95139 S -1.23270 -0.05755 1.47794
H -0.43983 -2.29760 0.86441 S -0.21102 -1.09783 -1.25564
H 3.23537 1.52719 -2.46908 C =-2.75236 0.43015 0.66717
c 1.52989 2.94710 -0.03912 N -2.68647 0.88614 -0.59523
c 0.16733 -2.57489 -0.02051 C -3.84215 1.25327 -1.19117
c 3.81265 1.55303 -1.52803 C -3.96154 0.31765 1.39201
H 2.23532 -2.09226 2.49442 C -5.14383 0.70755 0.75849
H -0.39760 -2.31604 -0.93837 C -5.09171 1.18627 -0.56426
N 1.63297 -0.00927 -0.01074 H -3.74691 1.61802 -2.22124
H 2.13649 3.87008 -0.03770 H -3.96297 -0.06678 2.41682
H 0.87166 3.00739 0.85124 H -6.09929 0.63569 1.28866
H 4.38209 2.50000 -1.50222 H -5.99625 1.49793 -1.09397
Si 2.65660 1.36207 -0.00647 H 4.04612 4.75373 -0.61058
H 0.26479 -3.67498 -0.00694 c 3.63568 3.78711 -0.29983
H 4.54195 0.72509 -1.56917 H 5.47370 3.07912 0.65202
Si 1.90330 -1.69797 0.01177 c 4.43193 2.86144 0.40055
2.77294 -2.39163 1.57745 c 3.85006 1.64309 0.76893
2.83715 -3.49501 1.56355 C 2.31103 3.46115 -0.59960
3.80125 -1.99777 1.65826 H 4.42660 0.88608 1.31507
3.76360 1.58113 1.54744 H 1.66331 4.15481 -1.14562
2.84589 -2.42248 -1.49659 N 2.57101 1.31159 0.48997
2.35361 -2.14016 -2.44389 c 1.82309 2.20147 -0.17869
4.33111 2.52931 1.52407 H 1.44249 -5.72192 -1.39362
3.15701 1.56871 2.47013 c 1.37671 -4.79581 -0.81273
4.49348 0.75630 1.62494 H 2.49420 -5.55159 0.90926
2.90672 -3.52547 -1.45830 C 1.96273 -4.70579 0.46402
3.87789 -2.03188 -1.53534 C 1.84322 -3.49524 1.15635
-4.38376 -2.79483 0.79611 C 0.70511 -3.68882 -1.33564

H 2

H 0

N 1

c 0

H 0

T T QO QO @Dn Qo@D QImimmmmmmomoTm QQQ - @ Q
|
N

-3.84206 1.75286 2.24537 (C5H4N_S)2C=C(C5H4N_S)2
-3.85311 1.24714 1.27381

-3.92988 -0.07025 -1.20039 BP86 energy = -1107.83579906
-3.97863 -0.57919 -2.17011 Enthalpy 0K = -1107.513733
-3.89897 2.00189 0.08662 Enthalpy 298K = -1107.485033
-3.93738 1.33583 -1.15235 Free energy 298K = -1107.577704
-3.92618 3.09565 0.12756 Low freq. = 14.7749 cm-1
-3.99342 1.91081 -2.08301

-0.63825 -0.31704 0.08385
-1.69759 -0.16142 -1.35482
-1.42851 -0.48084 1.69462
-5.77544 -2.74074 -2.30061
-4.83792 -2.69078 -1.73695
.10052 -4.61156 -0.72826
-4.46911 -3.72873 -0.86298
-3.26412 -3.60213 -0.15854
-3.99943 -1.57929 -1.86754
-2.93772 -4.38164 0.54092

HTptm

BP86 energy = -812.445497420
Enthalpy OK = -812.195852
Enthalpy 298K = -812.174693
Free energy 298K = -812.248951
Low freg. = 16.7175 cm-1

T QO Q@D Q@D n n
|
()]

C -0.01357 0.12498 0.11490
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K(CsH4N-S)

BP86 energy = -557.881036737
Enthalpy OK = -557.678612
Enthalpy 298K = -557.661749
Free energy 298K = -557.726902
Low freg. = 11.8273 cm-1

K -0.53014 -0.70696 -1.17921
S 1.24020 1.73640 -0.89067
H 5.53491 0.24907 1.02115
C 4.54082 -0.05255 0.67065
H 4.81618 -2.19390 1.07483
C 4.15106 -1.40878 0.70433
C 2.87010 -1.71569 0.24123
C 3.65266 0.90298 0.18735
H 2.52025 -2.75877 0.24771
H 3.92179 1.96180 0.14602
N 1.98518 -0.80805 -0.23416
C 2.35510 0.51837 -0.27303
C -3.70679 -1.48447 -0.23129
C -3.86183 -0.23399 -0.85937
C -3.28837 0.91871 -0.29363
C -2.97964 -1.56411 0.97112
C -2.54872 0.85575 0.91057
C -2.40967 -0.40684 1.53216
H -4.44616 -0.15266 -1.78274
H -4.17066 -2.37995 -0.65834
H -2.86999 -2.52628 1.48358
H -3.41862 1.88818 -0.78792
H -1.84965 -0.47910 2.47147
C -1.87893 2.08480 1.47779
H -2.46174 2.99600 1.26529
H -0.87627 2.21354 1.01820
H -1.74155 2.00334 2.56821



