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1. General Remarks

All reactions involving air-sensitive compounds were carried out under an atmosphere of dry nitrogen
or argon using either Schlenk techniques or a glove box. All solvents were dried using column based
solvent purification system.l! Dodecamethyl-1-(trimethylgermyl)-3,5,7-tris(trimethylsilyl)ada-
mantasilane (3), dodecamethyl-1,3,5,7-tetrakis(trimethylsilyl)-1,2,3,5,6,7-hexasila-4,8,9,10-tetra-
germaadamantane (5)B], 1,1,4,4-Tetrakis(trimethylsilyl)octamethylcyclohexasilane!, Bromoundeca-
methylcyclohexasilanel! and Ph;C[B(CgFs)4]®! were prepared following published procedures. Other
used chemicals were obtained from different suppliers and used without further purification.

NMR Spectroscopy. *H (500 MHz), $3C (125.7 MHz), and 2°Si (99.3 MHz) NMR spectra were recorded
with a Bruker Avance lll spectrometer. *H NMR spectra were calibrated against the residual proton
signal of the solvent as internal reference (benzene-ds: 6'H(C¢DsH) =7.16, toluene-dg:
6!H(C;D;H) = 2.08, chlorobenzene-ds: 8*H(CsDsHCI) = 7.14). 3C NMR spectra were calibrated by using
the central line of the solvent signal (benzene-dg: 6*3C(CsD¢) = 128.0, toluene-dg: 6'3C(C;Dg) = 20.4,
chlorobenzene-ds: 6'H(CgDsCl) = 134.2). 2°Si NMR spectra were calibrated against an external standard
(62°Si(Me,SiHCI) = 11.1 vs. tetramethylsilane (TMS)). To compensate for the low isotopic abundance of
25Sj the INEPT pulse sequence was used for the amplification of the signal.[”l The 2°Si{*H} INEPT spectra
were recorded with delays optimized for J5;;; =8 Hz and n = 6. For a clear assignment of the signals
two-dimensional experiments were recorded. The following coupling constants were used for 2D
experiments: H13C HMQC: Jy ¢ = 145 Hz, 'H13C HMBC: Jy ¢ = 10 Hz, 1H2°Si HMBC: J;;5; = 8 Hz.

X-Ray Structure Determination. For X-ray structure analysis the crystal was mounted onto the tip of
glass fibers, and data collection was performed with a BRUKER-AXS SMART APEX CCD diffractometer
using graphite-monochromated Mo/Ka. radiation (0.71073 A). The data were reduced to F2, and
corrected for absorption effects with SAINT®land SADABS,®! respectively. Using Olex2,11% the structure
was solved with the SHELXT!* structure solution program using Intrinsic Phasing and refined with
SHELXL(2 and the olex2.refine refinement packagel'3! using Gauss-Newton minimization. If not noted
otherwise all non-hydrogen atoms were refined with anisotropic displacement parameters. All
hydrogen atoms were located in calculated positions to correspond to standard bond lengths and
angles. All diagrams are drawn with 30% probability thermal ellipsoids and all hydrogen atoms were
omitted for clarity. Crystallographic data (excluding structure factors) for the structure of compound 2,
reported in this paper is deposited with the Cambridge Crystallographic Data Center as supplementary
publication no. CCDC-2257841 Copies of data can be obtained free of charge at:

http://www.ccdc.cam.ac.uk/products/csd/request/. Figure of the solid state molecular structure was

generated using Mercury 2022.3.01'4 and rendered using POV-Ray 3.7113],
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2. Syntheses

Rearrangement of 3 to give 1:

GeMes SiMe
S'/Si\S' S'/Ge\S'
Me,Si / iMe, Ph3C[B(CgF5)4] (10%) Me,Si / iMe,
Tz tol tash . Tz
__si.| Mé,_s;i oluene, r.t., __si.| Mé,_s;i
MesSi— ! sl_\Si"”/S'\snvle3 MesSi— 3! S|_\Si}/s"\snv|e3
Me,Si—/ ~~Si Me,Si— 7 ~~Si
Me,Si Me, Me,Si Me,
3 1

An oven-dried 50 mL flask equipped with a stir bar was brought into the glovebox and charged with 3
(0.024 mmol, 20 mg, 1.00 equiv.), trityl tetrakis(pentafluorophenyl)borate (0.002 mmol, 2 mg,
0.10 equiv.) and toluene (1.5 mL). After stirring vigorously at room temperature for 48 hours, the
biphasic mixture was removed from the glovebox. The solvent was removed by reduced pressure, the
residue was dissolved in n-pentane (10 mL) and filtered over silica gel. After removal the solvent in
vacuo, the product was recrystallized from n-hexane to give 1 as colorless solid (0.022 mmol, 18 mg,

92 %).

1H NMR (499 MHz, 305.0 K, CsD¢) & in ppm: 0.65 (s, 18H, Si(CHs),), 0.62 (s, 9H, Si(CHs),), 0.61 (s, 9H,
Si(CHs),), 0.38 (s, 9H, Ge(Si(CHs)s), 0.35 (s, 27H, Si(Si(CHs)s).

13C{'H} NMR (125 MHz, 305.0 K, CsDg) & in ppm: 5.5 (Ge(Si(CHs)3)), 5.0 (Si(Si(CHs)3)), 4.8 (Si(CHs),), 4.2
(Si(CHs),), 4.1 (Si(CHs)2).

295i{1H} NMR (99 MHz, 305.0 K, CsDg) & in ppm: 0.8 (Ge(Si(CHs)s)), -5.6 (Si(Si(CHs)s)), -20.9 (Si(CHs),),
-26.3 (Si(CHs),), -118.5 (Si(Si(CH3)s3)).

HR/MS (70 eV, El): C,4H7,GeSii3, m/z (exp.) = 798.1838, m/z (calc.) = 798.1841.
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Rearrangement of 5 to give 2:

SiMes SiMes
Me,Ge / iMe, PhsC[B(CeFs)4] (10%) Me,Si / iMe,
GeMe, > SiMe,

—S8i|_Me,_si toluene, r.t., 48h __Ge.| Mé
MesSi—3! S!TGebs'\SiMes Me;Si Geel\Si} /G ®~siMe;,
Me,Si— ) —~Ge Me,Si= 7 “ i
MesSi Me, Me,Si Me,
5 2

An oven-dried 50 mL flask equipped with a stir bar was brought into the glovebox and charged with 5
(0.16 mmol, 150 mg, 1.00 equiv.), trityl tetrakis(pentafluorophenyl)borate (0.02 mmol, 18 mg,
0.10 equiv.) and toluene (1.5 mL). After stirring vigorously at room temperature for 48 hours, the
biphasic mixture was removed from the glovebox. The solvent was removed by reduced pressure, the
residue was dissolved in n-pentane (10 mL) and filtered over silica gel. After removal the solvent in
vacuo, the product was recrystallized from n-hexane to give 2 as colorless solid (0.11 mmol, 100 mg,

69 %).

H NMR (499 MHz, 305.0 K, C¢D¢) & in ppm: 0.69 (s, 36H, Si(CHs),), 0.38 (s, 36H, Si(CHs)s3).
13C{1H} NMR (125 MHz, 305.0 K, CsD¢) & in ppm: 5.6 (Si(CHs),), 5.4 (Si(CHs)3).

295i{tH} INEPT NMR (99 MHz, 305.0 K, C¢Dg) & in ppm: -0.5 (Si(CHs)s), -15.7 (Si(CHs),).

HR/MS (70 eV, El): CysH;,GesSizo, m/z (exp.) = 936.0183, m/z (calc.) = 936.0168.
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Compound 16:

Me3Si\ /SiMe3 Me3Si\ @[K(18<>r6ﬁa Me,
. Ge :
si 2 KO'Bu, 2 18cr6 si Me,GeCl SiMes
N , N 2GeCly
Me,Si SiMe2  toluene, r.t., overtnight Me,Si SiMe;  toluene, r.t., overtnight Mo.Si— ’\Si/\S'M
> - e,Si iMe,
MeZSI\Si/SIMeZ -2 Me3SiOtBU MeZSI \Sl/SIMe2 -2 KCI Me SI/SI\SI
\ ) : / Me,
MesSi SiMeg Me;Si K(1 Screﬁa SiMes
16

Cyclohexasilane (1.599 mmol, 930 mg, 1.00 equiv.), potassium tert-butoxide (3.208 mmol, 360 mg,
2.01 equiv.) and 18-crown-6 ether (3.208 mmol, 848 mg, 2.01 equiv.) were mixed in a vial and toluene
(20 mL) was added. The reaction mixture immediately turned yellow then orange and was stirred
overnight at room temperature. After 30 min the dipotassium disilanide precipitated from solution
and the solution turned red. The completeness of the diananion formation was confirmed by 2°Si{*H}
NMR spectroscopy as no signals for the neutral cyclohexasilane or the monoanion were found in the
mother liquid.* The mother liquid was decanted and the solid dipotassium disilanide was washed with
toluene (10 mL). A suspension of the dipotassium disilanide in toluene (10 mL) was added to a solution
of Me,GeCl, (1.613 mmol, 280 mg, 1.01 equiv.) in toluene (5 mL). After stirring at room temperature
overnight the mixture was hydrolysed by adding it to a mixture of ice, 1 M sulphuric acid (40 mL) and
toluene (30 mL). The two phases were separated and the aqueous phase washed two times with
toluene (30 mL). The combined organic phases were neutralised with saturated NaHSOy,q). The phases
were seprarated again and teh organic phase was dried with Na,SO,. The Na,SO, was removed by
filtration and the solvent of the filtrate was evacuated under reduced pressure. After purification via
preparative TLC (petrolether 40/60, rf=0.78) the product 16 was obtained as colourless solid
(0.524 mmol, 282 mg, 34 %).

H NMR (499 MHz, 305.1 K, C¢Ds, & ppm): 0.65 (s, 6H, Ge(CHs),), 0.38 (s, 12H, Si(CHs),), 0.37 (s, 12H,
Si(CHs)y), (s, 18H, Si(CHs)3).

BC{IH} NMR (125 MHz, 305.0K, C¢Ds, & ppm): 3.4 (Si(CHs)s), -0.3 (Ge(CHs),), -0.6 (Si(CHs),),
-1.4(Si(CHs),).

29Si{*H} NMR (99 MHz, 305.0 K, C¢Dg, 6 ppm): -5.4 (Si(CHs)s3), -31.3 (Si(CHs),), -116.2 (SiSi(CHs)s).

HR/MS (EI): C6HasGeSig, m/z (exp.) = 538.1113, m/z (calc.) = 538.1116.
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Synthesis of 4:

Me, Me;
Ge .
Ge\ /SiMe3 + KO'BU N /SlMe3
, st
MeZSi"’s'\sn\Ae2 + 18cr6 _ Me,Si—["> ~SiMe,
- . = S.
MeSi=7 8! - Me;SIOBu Me,Si~g -+ i
Me toluene, r.t., overnight €2
SiMes, 2 o (K(18cr6)]®
16 [K(18cr6)]17
Me2
Ge :
SiMe;
Br \ /
Mez - ’Sl\ .
Ge SiM | Me,oSi— SiMe,
\ SiMe / _si_ [/
1
~Si i i Me,Si— | —si
Me,Si—| > ~~siMe, +  Me:Si SiMe; > 2 / Me,
i - KBr, -18cr6 . SiMe
Si y —
Me,Si—g ++ Si Me,Si /SiMe2 toluene, r.t., overnight Me,Si .
o Me \Si SiMe,
[K(18cr6)] Me, Me,Si
\Si/SiMe2
Me2
[K(18cr6)]17 4

Germal2.2.1]heptasilane 16 (0.602 mmol, 324 mg, 1.00 equiv.), potassium tert-butoxide (0.624 mmol,
70 mg, 1.04 equiv.) and 18-crown-6 ether (18cr6) (0.607 mmol, 160 mg, 1.01 equiv.) were mixed in a
vial toluene (20 mL) were added. The reaction mixture immediately turned yellow and was stirred
overnight at room temperature. The completeness of the anion formation was confirmed by 2°Si{*H}
NMR spectroscopy. This solution of [K(18cr6)]17 was then added to a solution of bromohexa-
silane (0.607 mmol, 251 mg, 1.01 equiv.) in toluene (5 mL). After stirring at room temperature
overnight the mixture was hydrolysed by adding it to a mixture of ice, 1 M sulfuric acid (40 mL) and
toluene (30 mL). The two phases were separated and the aqueous phase was washed two times with
toluene (30 mL.) The combined organic phases were stirred over saturated NaHCO5,q, solution. The
phases were separated and the organic phase was dried over Na,SO,. The Na,SO, was removed by
filtration and the solvent of the filtrate was evacuated under reduced pressure. After purification via
preparative TLC (petrolether 40/60, R;=0.84) the product 4 was obtained as colorless solid
(0.183 mmol, 146 mg, 30 %).

Potassium-18cr6-silanide [K(18cr6)]17

29Si{*H} NMR (99.3 MHz, 305.0 K, toluene, D,0-lock, 6 ppm): -7.0 (Si(CHs)3), -17.7 (Si(CHs),), -28.0
(Si(CHs),), -108.3 (Si(Si(CH3)3), -168.3 (SiK).
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Compound 4:

'H NMR (499 MHz, 305.1 K, CsDg, 6 ppm): 0.77 (s, 6H, Ge(CHs),), 0.50 (s, 6H, Si(CHs),), 0.46 (s, 3H,
Si(CHs)), 0.44 (s, 6H, Si(CH3),), 0.44 (s, 6H, Si(CHs),), 0.40 (s, 6H, Si(CH3),), 0.39 (s, 6H, Si(CHs),), 0.38 (s,
6H, Si(CHs),), 0.34 (s, 9 H, Si(CHs);), 0.28 (s, 6H, Si(CH3),), 0.27 (s, 3H, Si(CH3)), 0.26 (s, 6H, Si(CHs),), 0.25
(s, 3H, Si(CHs)).

13C{1H} NMR (125 MHz, 305.0 K, CGDGI 6 ppm)' 3.4 (Sl(CH3)3), 1.5 (Ge(CH3)2), 1.0 (Sl(CHg)z), -0.5
(Si(CHs),), -0.6 (Si(CHs),), -1.3 (Si(CHs),), -2.5 (Si(CHs),), -4.1 (Si(CHs),), -4.2 (Si(CHs)), -4.3 (Si(CHs),), -4.9
(Si(CH3)), -6.2 (Si(CHa),), -6.7 (Si(CHs)).

2Si{'H} NMR (99 MHz, 305.0 K, C¢D¢, 6 ppm): -5.2 (Si(CHs)s), -30.3 (Si(CHs),), -32.0 (Si(CHs),), -37.1
(Si(CHs),), -40.0 (Si(CHs),), -42.7 (Si(CHs),), -64.5 (Si(CHs)), -112.6 (Si(Si(CHs))), -119.4 (Si(Si(CH3)3)).

HR/MS (El): Cy4H7,GeSiy3, m/z (exp.) = 798.1838, m/z (calc.) = 798.1841.
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Rearrangement of 4 to give 1:

Me2
Gi /snvle3
Me,Si— \/SiMe2 TMes
. Si / Ge
— V'~ i
MeZSI / '\S/Ilez Ph3C[B(C6F5)4] (1 7%) Me28| / SIMez
j—SiMe chlorobenzene-ds, e 4
Me,Si € 5 Me3Si’SI\|\Si}SI\SiMe3
SiMe, 90°C, 1d Si—
Me,Si Me,Si= Si
AN MesSi ez
_/SiM62 €3
Si
Me2
4 1

Compound 4 (0.075 mmol, 60 mg, 1.00 equiv.) and Ph;C[B(C¢Fs)s] (0.013 mmol, 12 mg, 0.17 equiv.)
were mixed in a Schlenk tube and Chlorobenzene-ds (2 mL) was added. The mixture was stirred at 90°C
for one day. The 2°Si{*H} NMR spectrum of the reaction mixture showed full conversion to germa-
sila-adamantane 2 (see Figure 526). The solvent was removed under reduced pressure. The residue
was dissolved in "pentane (5 mL) and the solution was filtered through silica gel. The silica gel was
washed with "pentane (5 mL). After removal of the solvent under reduced pressure, the product 1 was

obtained as white solid (0.059 mmol, 47 mg, 79 % yield).

Reaction mixture: NMR data of 1 in Chlorobenzene-ds:

'H NMR (499 MHz, 305.0 K, C¢DsCl) 6 in ppm: 0.51 (s, 18H, Si(CH3),), 0.48 (s, 9H), 0.47 (s, 9H), 0.30 (s,
9H, Ge(Si(CHs)), 0.26 (s, 27H, Si(Si(CHs)).

295i{1H} NMR (99 MHz, 305.0 K, CsDsCl) & in ppm: 1.0 (Ge(Si(CHs))), -5.4 (Si(Si(CHs))), -20.8 (Si(CHs),),
-26.3 (Si(CHs),), -118.3 (Si(Si(CHs))).

After workup: NMR data of 1 in C¢Dg:

'H NMR (499 MHz, 305.0 K, C¢D¢) 6 in ppm: 0.65 (s, 18H, Si(CHs),), 0.61 (s, 9H), 0.61 (s, 9H), 0.38 (s,
9H, Ge(Si(CHs)), 0.35 (s, 27H, Si(Si(CHs)).

BBC{IH} NMR (125 MHz, 305.0 K, C¢D¢) & in ppm: 5.5 (Ge(Si(CHs)s)), 5.0 (Si(Si(CHs)s)), 4.9 (Si(CHs),), 4.2
(Si(CHs),), 4.1 (Si(CH;),).

29Si{*H} NMR (99 MHz, 305.0 K, CsD¢) & in ppm: 0.8 (Ge(Si(CHs))), -5.6 (Si(Si(CHs))), -20.9 (SiMe,), -26.4
(SiMe,), -118.5 (Si(Si(CHs))).
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3. Crystallographic Data

Table S1. Crystallographic data for compound 2

2
Empirical formula Cy4H7,Si10Gey
M,, 932.14
Temperature [K] 150

Size [mm]

Crystal system

Space group

a [A]

b [A]

c [A]

a [°]

B L]

v [’

VIA3

z

Paic [gem~]

Absorption coefficient [mm™]
F(000)

20 range

Reflections collected/unique
Completeness to 25.24 [%]
Data/restraints/parameters
Goodness of fit on F?

Final R indices [I>20(1)]

R indices (all data)

Largest diff. Peak/hole [e~/ A3]

0.38x0.23x0.12

trigonal

R-3
17.6700(18)
17.6700(18)
29.511(6)

90

90

120

7982(2)

6

1.164

2.478
2915.1
3.84t052.56
21461/3594
99.0
3587/0/123
1.00

R; =0.0533
wR; =0.1098
R;=0.0544
wR; =0.1105
0.69/-0.73
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4. NMR Spectra

Germaadamantane 1 as prepared from germyladamantane 3:

SiMe3

Me,Si— /G ®~siMe,
SiMe,
'V'e?rSi’Si‘l\'g?}/Si\SiMe3
Me,Si— /S'\Si

MesSi Me,
1
3
s
8
=] # 2
| S
%_ &5 # I N 00
55 g | =p=p=pupu
I‘L pit N
W —
—_— e —_—
© 0
~ @0, o d
- «© o o &
0.65 0.60 0.55 0.50 0.45 0.40 0.35 0.30
*
-
o
!
< ":3
teaal
7 6 5 3 2 1

Figure S1.'H NMR spectrum of 1 in C¢Dg. Signals depicted with # correspond to residual all-

siladamantane, from incomplete conversion to 3 (* C;DsH).
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Figure S2. 3C{*H} NMR spectrum of 1 in C¢Dg. Signals depicted with # correspond to residual all-
siladamantane, from incomplete conversion to 3 (* C¢Dg).
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Figure 3.2°Si{*H} INEPT NMR spectrum of 1 in CgDs. Signals depicted with # correspond to residual all-

siladamantane, from incomplete conversion to 3.
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Figure S4.2°Si{*H} NMR spectrum of 1 in CgDs.
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Figure S5. Excerpt of the 'H3C HMBC NMR spectrum of 1 in C¢Dg
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Figure S6. Excerpt of the 'H?°Si HMBC NMR spectrum of 1 in C¢Ds.
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Compound 2 as prepared from tetragermaadamantane 5:
SiMe3

Me,Si— /G ©~siMe,
SiMe,
Messi— |- /G ~SsiMe,
Me,Si—7 °~~si

MesSi Me,
2
3
8. (=]
o
1
# #
o A
T by
e b
3 s
15 14 13 12 11 10 09 08 07 06 05 04 03 0.2
3
g 9
e ¢
~ I
!
¥
e o
8 8
7 6 5 4 3 2 0
Figure S7. 'H NMR spectrum of 2 in CsDg (* CsDsH, # "pentane).
©wn
* “:,"?
8 7 6 4 @0
wwm
v
# # # l
- L]
100 50 0

200 150

Figure S8. 3C{*H} NMR spectrum of 2 in CzDg (*CgD, # "pentane).
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100 50 0 -50 -100 -150

Figure S9. 2°Si{*H} INEPT NMR spectrum of 2 in CgDs.

0.9 0.8 0.7 0.6 0.5 04 0.3

Figure S10. Excerpt of the 'H*3C HMBC NMR spectrum of 2 in C¢De.
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Figure S11. Excerpt of the *H?°Si HMBC NMR spectrum of 2 in CgDg.
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Compound 16:

Me,
G< /SiMe3
~Si
Me,Si—[~ "~ ~SiMe,
/ _si_/
Me,Si / Si
/ Me,
SiMej
16
858
cooo
~
&
o
o~ |
] '
8 <7
[
l wn
T o @
Qoo (=] (=]
S S = [
{-] . . —— s I
: 0.6 0.5 0.4 0.3
©
~
!
l T A
S Nu®
U= o
7 6 5 4 3 2
Figure $S12. 'H NMR spectrum of 16 in CgDg (* C¢DsH
*
<
[y}
| ° =
i S =
} |
(\'! 1
(=]
4 3 2 0o 1 2 T0m@
E-A A
R
200 150 100 50 0

Figure $13. 3C{*H} NMR spectrum of 16 in CgDg (*CsDs).
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— 54

—-116.2

100 50 0 -50 -100 -150

Figure S14. 2°Si{*H} INEPT NMR spectrum of 16 in C¢Dg

1 N
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Figure S15. Excerpt of the *H'3C HMBC NMR spectrum of 16 in CgDg.
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Figure S16. Excerpt of the *H2°Si HMBC NMR spectrum of 16 in C¢Ds.
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Compound [K(18cr6)]17: 2°Si{*H} INEPT NMR spectrum:

[K(18cr6)]

[K(18cr6)117

—-17.7
—-28.0

-—=7.0

-—-108.3

§ 1683

-150

-200

Figure S17.

25Si{*H} INEPT NMR spectrum of [K(18cr6)]17 in toluene (D,0-lock, *silylether).

-100
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Compound 4:

M92
Gi /SiMe3
_si
MeZ/SI’ '\/SiMe2
si
Me,Si— ] —si
/ Mez
MeZSi/SIMe
SiMe,
Me,Si
\\Si/SiM92
Me2
4
3
o
: ; $33 338 2588
[-N-R-N-]
i s ST NI/ AN 7
293IISIBBIRNER
1 [=N-N-N-R-N-N- -]
e e e |
o FLLY T L N
wn o~
e @ Ny Toa®e g ToN
@w w ™ wwnwn - L=l = ]
075 070 065 060 055 050 045 040 035 030 025
@
~
!
%
7 6 5 4 3 2 1

Figure $18. 'H NMR spectrum of of 4 in C¢Dg (*CgDsH).
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Figure $19. 3C{*H} NMR spectrum of of 4 in C¢Dg (*CgDg).
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Figure S20. 2°Si{*H} INEPT NMR spectrum of 4 in CgDs.
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Figure S21. Excerpt of the 'H3C HMQC NMR spectrum of of 4 in CgDg.
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Figure $22. Excerpt of the *H'3C HMBC NMR spectrum of of 4 in C¢Dg.
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Figure S$23. Excerpt of the *H?°Si HMBC NMR spectrum of of 4 in CgDg.
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Rearrangement of compound 4 to compound 1:
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Figure S24. 'H NMR spectrum of the reaction mixture of 1 in C¢DsCl (*CgD,4HCI, # Ph;C[B(CgFs)a]).
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Figure $25. 2°Si{*H} INEPT NMR spectrum of the reaction mixture of 1 in CsDsCl.
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Figure $26. 2°Si{*H} INEPT NMR spectrum of compound 4 and 1 in C;DsCl. Sample taken from the
reaction mixture immediately after mixing of both starting materials (compound 4 and Ph;C[B(C¢Fs).],
top) and after one day (bottom).
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Compound 1, after workup:
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Figure $27.'H NMR spectrum of 1 in C¢Dg (¥*CgDsH, # "pentane).
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Figure $28. 3C{*H} NMR spectrum of of 1 in C¢Dg (*C¢Dg).
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Figure $29. 2°Si{*H} INEPT NMR spectrum of the reaction mixture of 1 in CgDs.
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Figure S30. Excerpt of the *H?°Si HMBC NMR spectrum of of 1 in CgDg.
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5. UV(vis) Spectrum of 2
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Figure S31. UV(vis) spectrum of compound 2 in "hexane.
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6. Computational Details
All guantum chemical calculations were carried out using the Gaussian 16 package (Revision C.01).1%6! |f not
noted otherwise, structure optimizations were performed using the M06-2X[17! functional in combination
with the 6-311+G(d,p) basis set as implemented in Gaussian 16. Stationary points were characterized by
subsequent frequency calculations either as local minima (no imaginary frequency) or transition states (one
imaginary frequency). The transition states were connected to the appropriate minima by intrinsic reaction
coordinate (IRC) routine implemented in Gaussian 16.1'8 In some cases, the Euler-PC algorithm had to be
used. In critical cases where the IRC routine failed, we used the displacement of the imaginary frequency

to obtain starting structures for optimization to the appropriate minimum structure.
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Table S2. Absolute calculated energy of compounds of interest at (U)M06-2X/6-311+G(d,p).

E® AE®(rel) E¢'(CgHe) AE®(CgHg) G2%8 AG?%(rel)
Compound

[a.u.] [kJ mol?] [a.u.] [kJ mol?] [a.u.] [kJ mol?]

5 -12160.83038 0 -12160.03210 0

2 -12160.89114 -160! -12160.09093 -155[b!

[71* -12120.69367 0 -12120.72543 0 -12119.93402 0
[8]* -12120.67786 +42(c -12120.70966 +41(¢ -12119.91897 +40(
[9]* -12120.66817 +671¢ -12120.70044 +66!¢! -12119.90622 +73(
[10]* -12120.73956 -1201 -12120.77106 -1201 -12119.98007 -121
[11]* -12120.73057 -971d -12120.76218 -971d -12119.96584 -84l
[7(CeHe)1* -12352.91153 0 -12352.94158 0 -12352.04542 0

S31



[8(CeHe)]* -12352.89813 | +35¢1 | -12352.92913 | +331¢] [ -12352.03293 | +33W
[9(CeHe)]* -12352.89568 | +4214 | -12352.92785 | 436l | -12352.03422 | +29
[10(CsHe)I* | -12352.95922 | -125@1 | -12352.98978 | -12701 | -12352.09333 | -126i
[11(CsHe)I* | -12352.95589 | -11719 | -12352.98788 | -12201 | -12352.09272 | -1241d
PhC* -732.66970 -732.70341 -732.42809
Ph;CMe -772.82791 -772.83080 -772.55214
CeHs -232.19834 -232.19976 -232.12237

[a] Calculated relative to compound 1. [b] Calculated relative to compound 3. [c] Calculated relative to

cation [7]*. [d] Calculated relative to cation [7(CgH¢)]".
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Figure S32. Calculated isomerization reaction [7]* = [12]* at M06-2X/6-311+G(d,p). All energies and

enthalpies are given in kJ mol. For each step, migrating groups are given in blue in the starting material

and in the product. The prefixes assign starting and endpoint of the migration.

Table S3. Calculated bond dissociation energies (BDE®") for selected disilanes, germasilanes and
digermanes (M06-2X/6-311+G(d,p)). Experimental reference values (BDE™f) are from references!°120,

BDEcaIc BDEref BDEcaIc BDEref
bond bond
[kJ mol1] [kJ mol?] [k) mol?] [kJ mol?]
Me;Si-SiMe; 318 332(*12) Me;GeMe,Ge-CH; 326
Me;Ge-GeMe; 273 282( % 15) Me;SiMe,Ge-CH; 326
Me;Ge-SiMe; 294 318( £ 12) Me;GeMe,Si-CH; 373
Me;SiMe,Si-CH; 373 Me;Si-CH; 394( £ 8)
Me;Ge-CH, 331(* 10)
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Table S4. Calculated association energies AE* and free association enthalpies AG?%® of cations [7]* - [11]*
with benzene

AEA AEA(CGHs) AGA’ZQS AGA’298(C6H6)
cation
[kJ mol?] [kJ mol1] [kJ mol?] [kJ mol?]
[71* -51 -43 +29 +37
[8]* -58 -52 +22 +28
[9]* -77 -73 -15 -11
[10]* -56 -50 +24 +30
[11]* -71 -68 -13 -15
M92
Gg -/SiMGS SiMe; M
Mezsi/ —SI\SiMez $ ©
Mezsi//Si\Si/ TSI SiMe
MezSi/s"\\Ae Mo+ MesSi—Sile, ——> |v|eMezSi ~Si I .iSi i ATk
2 1
\Si/SiMeZ Me3Si |
Me, Me
4 16

de 4 SizMee 16
E® [a.u] -6798.29544  -818.43762  -7616.75086
G*%8 [a.u] -6797.49567  -818.25444  -7615.73690

Figure S33. Isodesmic reaction used for the calculation of the ring strain of the bicyclic part of the

germasilane 4 (at M06-2X/6-311+G(d,p)).

S34



“ Eel

[kJ mol™"]

.__Si Me. i
m— \le,Si Sl\l\Sig/Sl

Mezsi

Me2
Ge  SiMes
VieSi~ -Si—siMe,
MeZSi//S'\Si
Me,si— SiMe
SiMez
Me,Si
\ I/SIMEZ

Me, method AE® [kJ mol"]

EYsP [kJ mol™]

A 132

SiMes B 169

MeQSi//G *~siMe,
SiMe,

/ 1) ~~SiMe,

LI~

. Me,
Me;Si

37

Figure S34. Estimation of the proportion of the dispersion energy E¥P to the energy difference AE®

between compounds 1 and 4. Method A calculates the energy difference AE® at B3LYP/6-311+G(d,p) with

no dispersion effects included, Method B at B3LYP(GD3)/6-311+G(d,p).?" This method applies the GD3

correction for dispersion.[?!I The difference between both methods gives an estimate for the importance

of the dispersion energy E*P (Structures were optimized at M06-2X/6-311+G(d,p)).
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