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(i) Spectra of synthesised compounds
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Figure S1- 'H NMR spectrum of the product obtained after reacting stoichiometric amounts of 1,8-dilthionaphthalene and
Cl5SiSiCls in CDCl3
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Figure S2- 2°Si{*H} NMR (2D-HMBC) spectrum of the product obtained after reacting stoichiometric amounts of 1,8-
dilthionaphthalene and Cl3SiSiCl; in CDCl3
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Figure S3- MS-ESI spectrum of the product obtained after reacting stoichiometric amounts of 1,8-dilthionaphthalene and

Cl5SiSiCl; in CDCl,
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Figure S4-'H NMR spectrum of 1py, in CDCl; (residual grease at 0.07 ppm, TMS at 0.0 ppm)
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Figure S5- 13C{*H} NMR spectrum of 1p, in CDCl3
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Figure S6- 2°Si{'H} NMR spectrum of 1p, in CDCl;
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Figure S7- MS-ESI spectrum of 1y
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Figure S8- Infrared spectrum of 1,
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Figure S9- *H NMR spectrum of 1y, in CDCl3 (H,0 at 1.5 ppm, residual grease at 0.07 ppm, TMS at 0.0 ppm)
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Figure S10- 3C{*H} NMR spectrum of 1y, in CDCl;
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Figure S11- 2°Si{*H} NMR spectrum of 1y, in CDCls. [Note: the peak at -19.3 ppm is residual grease]
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Figure S12- 2Si{*H} NMR (2D-HSQC) spectrum of 1y, in CDCl3
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Figure $14- 'H NMR spectrum of 2}, in CDCl; (toluene at 2.4 ppm, H,0 at 1.5 ppm, residual grease at 0.07 ppm, TMS at 0.0

ppm)
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Figure S15- 3C{*H} NMR spectrum of 2} in CDCl;
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Figure S16- 2°Si{*H} NMR spectrum of 2py, in CDCl3

S9



Method Pos_lcu'v_infusion.m Operator Admin
Sample Name cpd 196 Instrument micrOTOF-Q
Comment Sample dissolved in 0.5ml DCM
Sample diluted 20ul in 1ml MeOH
lﬂ:ﬂ; a5 +MS, 0.1-0.1min #3-4
1.25
Ph Ph
. /
Ph/S'is'\Ph
o
513477
2pp
0.757 Exact mass: 490.1573 m/z
[M+Na]: 513.1471 m/z
0.504
0.254
545.1348
ODC - " + - | l > . JL I. A ; 5.4]“!1124 g 1 I - Sﬁfmm r
505 510 515 520 525 530 535 540 545 550 miz
Figure S17- MS-ESI spectrum of 2py,
2Ph
v—-v haatiind ]
arene 0.9
-1
3044 cm . 0.8
Si-Ph )
1426 cm™ SN, 07 o
-1 Q
1154 cm =)
06 S
—
2
Si-Ph 05 2
760-690cm™ | 04
0.3
0.2
0.1
0
3500 3000 2500 2000 1500 1000 500

Figure S18- Infrared spectrum of 2p;,

Wavenumber, cm-1

S10



rs
voouspar Yo co Me — Me 3 o
DOCODNTONOOoON S S b s
0 0909 09 P P P P I 1D 1D < Me—°! I~Me b
[y S S 1 . L
Ll ) ) i
==
s L
4 i
2Me ,2
]
o
=
f o™
[T } glecdl o
0| || k=4
= | d r
oyl oy iy
E# &J \$ I
. ‘ . : ] ‘ ‘ ; ‘ . . ; ‘ . ‘ ; ‘ ‘ : :
8 1 4 2 0 [ppm]
Figure S19- 'H NMR spectrum of 2y, in CDCl; (residual grease at 0.07 ppm, TMS at 0.0 ppm)
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Figure $20- 13C{H} NMR spectrum of 2y in CDCl;
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Figure $21- 2°Si{*H} NMR spectrum of 2y, in CDCl3
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Figure $23- 'H NMR spectrum of 3y, in CDCl3 (H,0 at 1.5 ppm, residual grease at 0.07 ppm, TMS at 0.0 ppm)
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Figure S24- 13C{*H} NMR spectrum of 3p} in CDCl;
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Figure $25- 2°Si{'H} NMR spectrum of 3}, in CDCl;
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Figure S26- MS-ESI spectrum of 3p,
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Figure $28- 'H NMR spectrum of 3y, in CDCl3
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Figure $29- 3C{*H} NMR spectrum of 3y in CDCl3
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Figure $30- 2°Si{*H} NMR spectrum of 3y in CDCl;
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Figure $32- 'H NMR spectra of 1pp, 2pn and 3pp, in CDCl3
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Figure S34- UV-Vis spectra of 1py, 2p, and 3p, in THF (0.33 mM)
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Figure $35- UV-Vis spectra of 1ye, 2me and 3y in THF (0.50 mM)
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Figure $36- 'H NMR spectrum of 4 in CDCl3 (H,0 at 1.5 ppm, residual grease at 0.07 ppm, TMS at 0.0 ppm)
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Figure $S39- 2°Si{*H} NMR (2D-HSQC) spectrum of 4 in CDCl3
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Figure S40- 2°Si{*H} NMR (2D-HMBC) spectrum of 4 in CDCl3
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(i) Crystallographic Information

Table S1. Structural factors from datablock shelx for compounds 1pp, 2ph, 2mes 3ph, 3me and 4

Compound 1pp 2pn 2me 3ph 3Me 4

CCDC 1886586 1886587 1937006 1886595 1937007 1886596

Chemical C34H3sSi; C34.1H2600.1Si> C14H1800.1Si;  C34H260Si; C14H150Si; C32H24S0;

Formula

M (g mol?) 492.74 493.60 243.98 506.73 258.46 464.69

Temperature (K)  100(1) 110(1) 99.97(13) 100(1) 101(2) 100(1)

Crystal size 0.32x0.2x0.2 0.14 x 0.05 x 0.2x0.15x 0.34x0.14 x 0.15x0.12 x 0.14 x0.12 x

(mm) 0.05 0.1 0.12 0.1 0.1

Crystal system monoclinic monoclinic monoclinic monoclinic triclinic triclinic

Space group P2./c P2./c P2./n 12/a P-1 P-1

a(A) 11.9187(1) 15.6489(3) 8.35819(19)  20.0464(2) 12.20007(13)  7.9022(1)

b (A) 12.6618(1) 8.81950(10) 8.27537(16) 8.7971(1) 12.30177(13)  9.3800(1)

c(R) 17.4771(2) 19.3548(3) 19.9683(4) 44.8873(6) 12.38995(13) 16.7481(1)

a(9) 90 90 90 90 116.7870(10) 105.275(1)

8(9) 93.383(1) 106.959(2) 94.0488(19)  95.644(1) 96.6352(9) 90.621(1)

V(9 90 90 90 90 112.9004(10)  96.144(1)

V (A3) 2632.91(4) 2555.10(7) 1377.70(5)  7877.51(16)  1430.24(3) 1189.69(2)

V4 4 4 4 12 4 2

Peatc (Mg m?3) 1.243 1.283 1.176 1.282 1.200 1.297

M (mm?) 1.370 1.417 2.102 1.419 2.102 1.485

F (000) 1040 1038 523 3192 552 488

Radiation CuKa (A = CuKa (A = CuKa (A = CuKa (A = CuKa (A = CuKa (A =
1.54184) 1.54184) 1.54184) 1.54184) 1.54184) 1.54184)

O range (deg) 11.198 to 11.112 to 8.88 to 11.298 to 13.088 to 11.272 to
135.47 135.47 148.392 136.49 136.456 136.49

h range -11<h<14 -17<h<18 -10 £h<10 -12<h<12 -14<h<14 -9<h<9

k range -15<k<15 -9<k<10 -10<k<9 -13<k<11 -14<k<14 11<k<11

I range -20<1<19 -23<1<23 -24<1<24 -25<1<25 -13<1<14 -20<1<20

Reflections 28300 19186 14649 26277 43511 32410

collected

Data/restraints/  4763/0/333 4633/6/360 2767/6/205  7144/0/502 5232/0/315 4358/0/315

parameters

Independent 4763 (0.0315) 4633 (0.0356) 2767 7144 (0.0242) 5232(0.0392) 4358

reflections (Rint) (0.0326) (0.0391)

R1, WR; (obs., 0.0297, 0.0773 0.0326, 0.0892  0.0296, 0.0298, 0.0265, 0.0299,

1>=20 (1)) 0.0734 0.0761 0.0722 0.0788

R, WR, (all data) 0.0311, 0.0784 0.0354,0.0914 0.0334, 0.0306, 0.0287, 0.0322,

’ 0.0756 0.0766 0.0735 0.0803
SonFP? 1.042 1.044 1.055 1.038 1.076 1.067
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Table S2. Selected metrical parameters for 1pp, 2pn, 2mes 3phy 3me and 4.

Parameter 1pn 2on 2ve 3pn" 3Me 4
Si-naph /A Si1-C13 or  1.8864(13) 1.8717(17) 1.8817(16) 1.8747(13) 1.8800(14)? 1.8798(14)
Si1-C5° or a 1.8730(13) 1.8738(13)°
Si3-C27°
Si2-C22 or 1.8916(13) 1.8793(16)  1.8745(15) 1.8732(13) 1.8716(13)c 1.8796(14)
Si2-C13¢or c 1.8730(13)
Si4-C19¢ 1.8747(13)¢
Si2-C23 - - - - - 1.8940(14)
Si2-C32 - - - - - 1.9096(14)
Si-E /A Sil-Si2 3.419(6) 2.3512(13) 2.329(2) 2.9721(7)/ 3.4809(6)
2.9515(14)
C13-C220or  2.5698(17) 2.505(2) 2.501(2)¢ 2.5352(17) / 2.524(3)° 2.561(3)
C13-C5e 2.527(3)
C23-C32 - - - - - 2.315(3)
Si1-H 1.365(16) - - - - 1.379(15)
Si2-H orSil-  1.371(16) - - - 1.371(19)
H1Bf
Si1-01/ Si2- - - - 1.6353(9) / 1.6384(10) / -
o1 1.6355(9) 1.6336(10)
1.6413(6) / 1.6367(9) /
1.6413(6) 1.6394(9)
Si-E-E /° Si1-C13-C18 123.36(12) 117.30(10) 116.76(10) 124.57(10) / 125.34(9) / 128.85(10)
123.70(11) 124.75(9)
Si2-C22-C18 129.35(9) 116.50(10) 117.06(10) 125.49(10) / 125.24(9) / 132.08(10)
123.70(11) 125.07(10)
C13-Si1-Si2 - 92.15(5) 92.58(6) 83.59(5) / 82.70(5) - 76.32(5)
C22-Si2-Si1 - 92.44(5) 92.69(6) 82.99(5) / 82.70(5) - 74.48(5)
Si1-01-Si2 - - - 130.65(6) / 130.31(6) / -
128.05(8) 129.75(6)
C13-Si1-01 - - - 107.82(5) / 107.57(5) / -
108.44(6) 108.15(5)
€22-Si2-01 - - - 107.38(5) / 108.27(5) / -
108.44(6) 107.86(5)
C28-C32-Si2 - - - - - 87.39(9)
C28-C23-Si2 - - - - - 88.21(9)
Torsion /°  Si1-C13-C18- 12.7(2) 0.54(17) 2.9(4) 3.0(2) / 10.95(6) 4.87(17)/ - 15.7(2)
C22 8.14(18)
Si2-C22-C18- 17.0(2) 3.80(17) -1.03(16) 0.2(2) / 10.95(6) -1.49(17) / - 4.7(2)
c13 4.65(18)
C13-Si1-Si2- 17.50(6) - - 2.21(6) / 15.68(9) - 11.86(6)
C22
C23-C28- - - - - - 4.2(1)
C32-Si2

*two crystallographically independent molecules; 3p,: molecule 1 has C; symmetry, molecule 2 has C, symmetry; 3y both molecules
have C; symmetry
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Figure S42- Refined structure of 2p, containing co-crystallisation from 3p, (10.3(2)%) demonstrating the source of the extra
electron density above the Si-Si bond

Figure S43- Refined structure of 2y containing co-crystallisation from 3. (9.4(4)%) demonstrating the source of the extra
electron density above the Si-Si bond
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(iii) Computational Information

Images of Optimized Geometries and HOMOs:

Figure S44- naphthalene

Figure S45- 1p,,

Figure S46- 1\,
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Figure S47- 2py,

Figure S48- 2,

Figure S49- 2;,,
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Figure S50- 2.

Figure S51- 3p,

Figure S52- 3y,

Figure S53- 2,-dimer
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Figure S54- 2-trimer

Figure S55- 2,-tetramer
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Figure S56- 2,-pentamer
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Figure S57- 2pp~-dimer
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Figure S58- Calculated UV-Vis spectra (gas phase) of 1pp, 2pn and 3p, using TD-SCF, B3LYP/6-31(++)G**
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Figure S$59- Calculated UV-Vis spectra (gas phase) of 1ye, 2me and 3y using TD-SCF, B3LYP/6-31(++)G**
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Figure S60- Calculated UV-Vis spectra (gas phase) of 2py and 2p,-dimer using TD-SCF, B3LYP/6-31(++)G**
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Figure S61- Calculated UV-Vis spectra (gas phase) of 2y, 2,-dimer, 2y-trimer, 2H-tetramer and 2,-pentamer using TD-SCF,
B3LYP/6-31(++)G**
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Figure $62- Calculated UV-Vis spectra (in THF) of 1pn, 2pn and 3p;, using TD-SCF, B3LYP/6-31(++)G**
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Figure $63- Calculated UV-Vis spectra (in THF) of 1ye, 2me and 3y using TD-SCF, B3LYP/6-31(++)G**
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Figure S64- Calculated UV-Vis spectra (in THF) of 2pp and 2p,-dimer using TD-SCF, B3LYP/6-31(++)G**
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Figure S65- Calculated UV-Vis spectra (in THF) of 2, 24-dimer, 2,-trimer, 2H-tetramer and 2,-pentamer using TD-SCF,
B3LYP/6-31(++)G**
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