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1. General

Chemicals were purchased from abcr, VWR and Sigma Aldrich. Lithium hydride was donated from Albemarle. Benzene-

ds (CsDs), toluene-ds, 1,4-dioxane, diglyme and THF were dried over Na/benzophenone and distilled prior to use.

Ether/HCI solutions were prepared passing gaseous hydrogen chloride slowly into the corresponding ether (diglyme, 1,4-
dioxane) between 0 °C and 10 °C. Saturation of the ether/HCI solution was evident by the amount of HCI passing in and
the amount going out of the system (bubbler). This state was maintained for 15 minutes. The HCI concentrations in
ethers were determined by weighting the solutions. The obtained concentrations at 10°C: HCI in diglyme 11.2 mol/L, in
1,4-dioxane 11 mol/L. HCI concentrations of 7 mol/L in diglyme or 1,4-dioxane were achieved by dissolution of

concentrated solutions with the corresponding ether.

1.1. General procedure for experiments performed in sealed NMR tubes

The reactants and catalysts, dissolved or suspended in the respective ether as solvent with some additional CsDs as lock
substance for NMR spectroscopic investigations, were placed in an NMR tube under nitrogen atmosphere and cooled to
-196°C. Subsequently, silanes were added, the NMR tube was frozen (-196°C), evacuated and sealed under vacuo. The
reactions were performed in sealed tubes to avoid any losses of low boiling monosilanes such as Me,SiHCI (b.p.: 35°C),

MeSiHCI; (b.p.: 41°C), Me,SiH; (b.p.: -20°C), MeSiH,Cl (b.p.: -46°C) and MeSiH3 (b.p.: -58°C).

1.2. NMR spectroscopy

NMR analyses were performed on a Bruker AV-500 spectrometer equipped with a Prodigy BBO S1 Probe. ?°Si NMR
chemical shifts are reported relative to external tetramethylsilane (8 =0). The molar ratios of starting materials and
reaction products depicted in tables were determined by integration of compound specific signals in the 2°Si NMR
spectra; experimental shifts for most of the compounds discussed in this paper are in accordance to previously

published data.™

1.3. GC-MS analysis

GC-MS analyses were measured with a Thermo Scientific Trace GC Ultra coupled with an ITQ 900MS mass
spectrometer. The stationary phase (Machery-Nagel, PERMABOND Silane) had a length of 50 m with an inner diameter
of 0.32 mm. 1yl of analyte solution was injected, 1/25 thereof was transferred onto the column with a flow rate of
1.7 mL/min carried by helium gas. The temperature of the column was first kept at 50 °C for 10 minutes. Temperature
was then elevated at a rate of 20 °C/min up to 250 °C and held at that temperature for another 40 minutes. After exiting
the column, substances were ionized with 70 eV and cationic fragments were measured within a range of 34 — 600 m/z

(mass per charge). Product mixtures were diluted with benzene prior to the measurement.

S3



2. NMR spectroscopic identification of starting materials and products

20 L e &'H (H-Si) | 3J (H-H)

No. Compounds 8 “°Si [ppm] J (Si-H) [Hz] [ppm] [Hz]
1 Cl,MeSi-SiMeCl, 1751 - - -
2 CIMe,Si-SiMeCl, 15.0M [ 24.6™ - - -
3 ClIMe,Si-SiMe,Cl 1711 - - -
4 Me;Si-SiMeCl, 34,01 [ -14.11 - - -
5 Me;Si-SiMe,Cl 22,51 [ 186 - - -
6 MesSi-SiMes -20.1% - - -
7 MeSiCls 12.3M - - -
8 MeSiHCl, 10.91¢ 280.2 5.39 2.3
9 MeSiH.Cl -11.40 229.4 4.55 3.6
10 MeSiH3 -65.5 194.1

11 Me,SiCl, 31.5M - - -
12 Me,SiHCI 11.01¢ 223.3 4.73 4.1
13 Me,SiH, -38.11%d 187.6 3.93 4.2
14 MesSiCl 30.1%9 - - -
15 MesSiH -16.61 182.9 4.48 3.0
16 H.MeSi-SiMeH, -67.8" 185.8 - -
17 HMe,Si-SiMeH, -39.9” | -66.7% | 180.9 | 180.5 - -
18 HMe,Si-SiMe,H -39.5 177.5 - -
19 Me;Si-SiMeH, -18.3% | -66.0F - 177.7 - -
20 MesSi-SiMe,H -19.2F [ -39.4F - 172.5 - -
21 ClIMe;,Si-SiMe;H 23.0° | -39.0F - 176.4 - -
22 Cl,MeSi-SiMeCIH 2388 | 6.7 - 227.4 - -
23 HCIMeSi-SiMeCIH 3.9 | 430 211.7 - -
24 Cl,MeSi-SiMeH, 3218 | -61.48 - 196.7 - -
25 HCIMeSi-SiMeH, 0.6 | -64.7%7 | 215.0 | 203.3 - -
26 CIMe,Si-SiMeCIH 17.6° | -3.7F - 221.3 - -
27 Cl,MeSi-SiMe,H 33.8° | -35.58 - 191.3 - -
28 CIMe,Si-SiMeH, 22.6° | -64.6" - 195.6 - -
29 HMe,Si-SiMeCIH 1.83 -38.2 | 181.3 | 198.4 - -
30 | Cl;MeSi-CH,-SiMeCl, 26.21" - - -
31 | CIMe;Si-CH,-SiMeCl, | 28.1" | 25.7 - [ - - -
32 | CIMe,Si-CH,-SiMe;Cl 28.3" - - -
33 | MesSi-CH,-SiMeCl, | 30.6™ [ -0.5" - - - -
34 | MesSi-CH,-SiMe,Cl | 30.0% | 0.4 - - - -
35 Me3Si-CH.-SiMe; -0.5M - - -
36 | MesSi-CH,-SiMe,H | 0.25P | -16.8" - 4.0 3.6
37 | HMe,Si-CH,-SiMe,H -16.1% - 4.2 3.7
38 | HMe,Si-CH,-SiMeH, | -15.1°T [ -38.0™ - 41 [ 39 ]40]43
39 | H,MeSi-CH,-SiMeH, -36.5 - 3.9 4.1
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3. Reduction and cleavage reactions of different model compounds with lithium
hydride and lithium chloride

3.1. Reactions of CIMe,Si-SiMe,Cl (3) with LiH

Tetramethyldichlorodisilane (3, 0.2 mL), representing a model compound of the “uncleavable” fraction of the DPR, was
reacted with two equivalents of lithium hydride (17.9 mg, 100 mol%, in relation to the chlorine content of the disilane) in
THF in a sealed NMR tube. Reduction started at r.t. (16 h) and tetramethyldisilane (18) was formed quantitatively.
Performing the reaction of 3 with an excess of LiH (200mol%, in relation to the chlorine content of the disilane), 18 was
formed first via reduction and subsequently cleaved at 140 °C (17 h) to quantitatively give Me,SiH, (13) as volatile

product.

3.2. Reactions of Cl,MeSi-SiMeCl, (1) with LiH

Dimethyltetrachlorodisilane (1) was reacted with different molar amounts of LiH at different temperatures in THF as
solvent in sealed NMR tubes. Products formed are listed in Table S1 proving the efficient reduction and cleavage of

disilane 1 to form high amounts of bifunctional monosilanes already at r.t..

Table S1*
1.3 equiv. 1.3 equiv. 2.7 equiv. 2.7 equiv. 4.0 equiv. 4.0 equiv.
No. | Compound LiH LiH LiH LiH LiH LiH
rt.(16h) | 60°C(7.5h) | r.t.(16h) | 60°C(7.5h) | r.t.(16h) | 60°C (7.5h)
7 MeSiCls; 11 1 2 - 1 -
8 MeSiHClI, 74 49 47 15 32 8
9 MeSiH.Cl 15 40 40 44 46 35
10 MeSiH3 - 10 11 41 21 57

) Values listed in the table are given in mol%.
Notably, in case dimethyldisilane (16, obtained from reduction of 1 with LiAlHs) was used as disilane substrate for

cleavage with LiH, MeSiH3 (10) was quantitatively formed as volatile product already at 60°C.

3.3. Reactions of H,MeSi-SiMeH, (16) with LiH and LiCl

Dimethyldisilane (16) (obtained from reduction of the chlorinated precursor 1 with LiAlHs) was reacted with catalytic
amounts of LiH at different temperatures in THF as solvent in a sealed NMR tube. Silane monomer formation (MeSiHs,
10, 44 %) started already at r.t. (16 h), simultaneously giving 4 % of oligosilanes, and was completed at 60 °C (7.5 h), as
indicated by 2°Si NMR spectroscopy. Notably, with lithium chloride no cleavage of the silicon-silicon bond occurred, even

not at 220 °C.
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3.4. Reactions of HMe,Si-SiMe,H (18) with LiH and LiCl

Tetramethyldisilane (18) (obtained from reduction of the chlorinated precursor 2 with LiAlH,4, or LiH) was reacted with LiH
at different temperatures in THF as solvent in a sealed NMR tube. Silane monomer formation (Me,SiH,, 13, 94 %)
started at 140 °C (7.5 h) and was completed at 160 °C (16 h), as indicated by ?°Si NMR spectroscopy. At a reaction
temperature of about 140 °C oligosilanes were detected in 6 % in the corresponding 2°Si NMR spectrum of the sample.
These oligosilanes were identified as tri-, tetra- and pentasilanes (HMe;Si-(SiMe2),-SiMezH (n=1-3) with 52°Si(n=1); -
36.7, -45.2 ppm; 5°°Si(n=2)"®": -36.8, -43.8 ppm; 5>°Si(n=3)"!: -36.9, -41.5, -46.5 ppm). Notably, with lithium chloride no
cleavage of the silicon-silicon bond occurred, even not at 220 °C. With lithium hydride, a new product was observed at
160 °C which was identified as MesSiH. Increasing the temperature to 180 °C (17 h), the molar amount of Me3SiH was
further increased yielding Me,SiH; in 84 %, MesSiH (14 %) and detectable oligosilanes (2%). Further heating of the
sample to 200 C (21 h) proved that no oligosilanes were detected in the 2°Si NMR spectrum of the sample but MesSiH
was formed as main product (59 %) besides Me,SiH. (41 %). The stacked 2°Si NMR of the samples reacted at r.t. and

after heating to 140, 160 and 200 C are shown in Figure S1.

Me,SiH;
200 °C (21 h) M
Me;SiH
160 °C (17 h) / f

Oligosilanes
140 °C (16 h) / X

HMe,Si-SiMe,H

room temperature

n " "
! pting

Figure S1: °Si NMR spectra of a sample representing cleavage reactions of disilane 18 with LiH at different temperatures.
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3.5. Cleavage of HMe,Si-SiMe,H (18) with LiH in a sealed ampule (preparative scale)

LiH (56 mg, 0.8 mmol, 1.3 mol%), THF (5.3 mL) and disilane 18 (4.5g, 38.4 mmol) were placed in an ampule.
Subsequently the ampule was cooled to -196 °C, evacuated and sealed. The reaction mixture was heated to 220 °C
(13 h). After cooling back to r.t., the ampule was opened under nitrogen atmosphere and all volatile products formed
were condensed into a Schlenk-flask in vacuo, warming the sample to a final temperature of about 250 °C. Combined
condensation and distillation procedures resulted in the isolation of four fractions (a-d), traces of carbodisilanes could not

been detected NMR spectroscopically, but were identified by GC-MS (see b):

a) The low boiling products Me,SiH,, Me;SiH and the oligosilanes were condensed at r.t. from the Schlenk-flask into an
ampule with an attached NMR tube. **Si NMR analysis gave a product composition listed in Table S2 (2.1 g).

Oligosilanes were detected in traces in the corresponding 2°Si NMR spectrum of the sample (Figure S2).

Table S2
No. Compound mol% | Weight [g] | Amount of Si [mmol]
13 Me,SiH, 78 1.5
15 MesSiH 16 0.4
10 MeSiH3 1 <0.1 33
18 HMe,Si-SiMe,H 4 0.2
n=1-3 | HMe,Si-(SiMe,),-SiMe,H | traces traces

#Si NMR spectrum Me,SiH,

HMe,Si-SiMe,H
Me3SiH

Oligosilanes (n=1-3)

Figure S2: *Si NMR spectrum of the product mixture depicted in Table S2, a).

b) From the mixture isolated in a), Me,SiH, and Me;SiH were evaporated at r.t. The remaining residue comprises small
amounts of oligosilanes HMe;Si-(SiMe2)n-SiMe;H (n=1-3) and carbodisilane ((HMe;Si),-CH, as detected by GC-MS

analysis (Figure S3, Table S3) of the sample.
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Figure S3: Gas chromatogram of the volatile product mixture b) after evaporation of most Me;SiH, (I) and MesSiH (ll), b).

Table S3: Mass spectra of silane compounds
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¢) The remaining residue of the Schlenk-flask (Step a), 200 mg) comprises of the oligosilanes HMe,Si-(SiMe;),-SiMe,H

(n=1-3) as well as the carbosilanes (HMe,Si)sCH and (HMe,Si),C (Figure S4 and S5, see Table S4 for details, fraction

3).
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Figure S4: Gas chromatogram of the residue after separation of the volatiles in vacuo, c).

S10




HMe,Si- endgroups
VII+ X +XI 8
i

o~
8

#3i {coupled} NMR spectrum

W
D

VI + X +XI

-44.75

X

-16.45

—-14.69

Xl

—-47.94

-16.11
9

Figure S5: 2°Si NMR spectrum (coupled) of the residue after separation of the volatiles in vacuo, c).

Table S4
No Compound mol% | Weight [mg] | Amount of Si [mmol]
VI HMe,Si-SiMe,-SiMe,H 9 14
IX (HMe;Si)s-CH 16 27
X | HMe;Si-(SiMe;),-SiMeH 65 135 3
Xl | HMe;Si-(SiMey)s-SiMe H 6 9
XII (HMe,Si)s-C 4 15

d) The non-distillable residue in the starting reaction ampule and obtained after separation of volatiles at 250 °C/vacuo,
(2.5 g, white to greyish solid suspended in a colorless liquid) was analyzed by GC-MS and NMR spectroscopy, indicating
that the oligosilane HMe,Si-(SiMe2),-SiMezH (n=4, XI) as well as the carbosilanes (HMe,Si);CH and (HMe,Si)4C (Figure
S6, Table S5) have been formed. The published NMR chemical shift for the HMeSi-group in carbosilanes (*°5Si = -15.4

for (HMe,Si)s-CH) as well as MS data are fully in line with our analytical results.®

Si11



20.15

100
o5 v Xl
°0 7.93
85
80
75
70
65
§ 60
£ 55
2
2 =0
T
P X
£ 45
b 17.96
& 40
a5
30 21.93
22,60
25 Xl
20 Xl
15 a.88
10 25.81
4.61
5 5.66 \ M H 26.70 3910
32,27
JELEE ”Hﬂ L q121 sz 1788 Nl ULy ’UM|W_JLMWAE£MEU§;M'39
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
o] 15 20 25 30 35 40 45 50

Time (min)

Figure S6: Gas chromatogram of the high boiling residue d).

Table S5
No Compound mol% | Weight [g] | Molar amount [mmol] | Amount of Si [mmol]
X | HMe;Si-(SiMey,),-SiMeH 20 0.4 1.7
Xl | HMe,Si-(SiMe;)s-SiMe,H 59 1.5 0.2 42
XII (HMe;,Si),-C 2 <0.1 5.1
Xlll | HMe;Si-(SiMe;)s-SiMeH 19 0.6 1.6

Summary: From 4.5 g of disilane 18 we obtained 1.5 g of Me,SiH, and 0.4 g MesSiH as silane monomers (in sum: 1.9 g,
fraction a): 33 mmol Si). The HMe,Si-substituted oligosilanes described in c) count to about 200 mg with the main
component HMe;Si-(SiMe,),-SiMe,H (fraction ¢): 3 mmol Si). The non-distillable residue obtained in d) (2.5 g) consists of
mainly high boiling oligosilanes such as HMe;Si-(SiMe,)s-SiMe,H and HMe,Si-(SiMe,).-SiMe;H (fraction d): 42 mmol Si).
The overall-yield of monosilanes (100 % = 76.4 mmol) obtained from disilane cleavage is 45 %. Other side products
formed (55 %) are found to be oligosilanes as well as carbosilanes. For comparison and support of analytical
identification, the carbodisilane HMe,Si-CH,-SiMe;H was prepared as model compounds reacting HMe,Si-CH,MgCl with
Me,SiHCI (See 3.6.). NMR and MS data are given below and are in full agreement with the assignments given for

products listed in Tables S2-S5.

3.6. Preparation of HMe,Si-CH,-SiMe,H

A solution of HMe,Si-CH,CI (2.8 mL, 23.0 mmol, 1 eq, prepared from LiAlH, reduction of CIMe;Si-CH,CI) in 5 mL of dry
THF was added dropwise to a vigorously stirred suspension of Mg-turnings (0.78 g, 32.2 mmol, 1.4 eq, activated with
BroC,H,, 0.05 mL) in 5 mL of dry THF. The reaction mixture was heated to reflux for 1 h and then cooled to r.t.. Excess
of Mg was filtered off and the solid was washed three times with 2.5 mL of dry THF. The filtrate was cooled to 0 °C and
Me,SiHCI (2.8 mL, 25.6 mmol, 1.11 eq) was slowly added via a dropping funnel (MgCl. precipitated immediately). The

reaction mixture was stirred for two days at r.t. and was then separated from MgCl; by filtration. The solid was washed
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four times with 2 mL of dry THF. Fractional distillation gave 0.3 g of the desired product HMe,Si-CH,-SiMe;H in 10 %

yield, b.p. .66 °C.

*H NMR (300 MHz, CgDs): 5= 4.16 (sept., 2H, 2Jun= 3.65 Hz, (H-SiMey),-CH,), 0.08 (d, 12H, *Jun= 3.68 Hz, (H-SiMe,),-
CHy), -0.32(t, 2H, *Jun= 3.80 Hz, (H-SiMey),-CH,) ppm.
295i NMR (59.6 MHz, CgDg): 8=-16.1 (d, *Jsiu= 182.9 Hz) ppm.

Mass spectrum: 131 [M-H]", 117 [M-CH;]" and 73 [MesSi]", calculated: [M]*=132

4. Cleavage reactions of Cl,MeSi-SiMeCl, (1) with LiCl

Disilane 1 (0.15 mL) dissolved in 0.1 mL CsDs and 0.4 mL diglyme was reacted with 90 mg LiCl in a sealed NMR tube.
The cleavage reactions were monitored by *°Si NMR spectroscopy at different temperatures and reaction times. At r.t.
(90 h), 28 mol% of disilane 1 remained uncleaved. Different oligosilanes were formed besides 66 mol% of monosilane 7.
Further heating of the sample proved the cleavage reactions almost completed at 140 °C to give 93 mol% of monosilane
7. Heating of the sample to higher temperatures showed no significant change in the product distribution. Products

formed upon heating of the sample are listed in Table S6.

Table S6
No. Compound r.t. rt. | 60°C | 80°C | 100°C | 120°C | 220°C
30h | 60h | 2h 2h 2h 2h 6h
1 Cl;MeSi-SiMeCl, | 44 28 21 5 4 2 1
7 MeSiCls 50 66 69 87 91 93 96
Oligosilanes 6 6 10 8 5 5 3

5. Reduction and cleavage reactions of different disilanes with alkali and alkaline
earth metal hydrides

5.1. Reactions of highly chlorinated disilanes with LiH (50 mol%)

A mixture of highly chlorinated disilanes, Cl.MeSi-SiMeCl, (1, 69 mol%), Cl,MeSi-SiMe,Cl (2, 26 mol%) admixed with
Cl;MeSi-SiMe; (4, 1 mol%) and CIMe,Si-SiMe,Cl (3, 4 mol%), (112 mg) was reacted with 8.1 mg LiH (50 mol%, in
relation to the chlorine content in the disilane mixture) in diglyme in a sealed NMR tube. Cleavage of disilanes and
reduction of chloromono- and disilanes started at r.t. as indicated by self-warming of the reaction mixture. The products
formed after heating the sample to 60 °C (15 min) are listed in Table S7. The cleavage of disilanes was nearly
guantitative, only highly methylated disilane 3 remained in traces (~1%), monosilane 9 was the main product followed by

methylchlorosilane 8. The overall yield of bifunctional monosilanes was 63%.
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5.2. Reactions of highly chlorinated disilanes with LiH (41 mol%)

Table S7

No. Compound mol%

8 MeSiHCI, 21
12 Me,SiHCI 9

9 MeSiH.ClI 33
11 Me,SiCl, 19
14 MesSiCl 2

7 MeSiCl; 2
10 MeSiH3 13

3 CIMezSi-SiMezCI 1

Product formation in cleavage reactions of the methylchlorodisilane mixture of the sample described in 5.1 with LiH in

diglyme can easily be controlled by the amount of LiH reacted. When the disilane mixture (183 mg) was reacted with LiH

(41 mol%,10 mg) to avoid formation of the low boiling monosilane 10, dichlorosilane 8 and 11 became the main

products. The overall product composition is listed in Table S8, about 2% of the disilanes remained unreacted. The

reaction started at r.t. under self-heating of the sample to about 40 °C, the overall yield of bifunctional monosilanes was

more than 50%.

5.3. Reactions of highly chlorinated disilanes with different molar amounts of LiH

Table S8

No. Compound mol%
8 MeSiHCl, 38
12 Me,SiHCI 7

9 MeSiH,ClI 6
11 M92SiC|2 34
14 Me;SiCl 2

7 MeSiCl; 11

1 | Cl,MeSi-SiMeCl, <1
3 | CIMe,Si-SiMe,CI 2

The results of Example 5.2 were further supported treating the mixture of disilanes (110 mg — 159 mg), listed in Example

5.1, with different molar amounts of LiH (25, 50, 75, 100 and 400 mol-%, in relation to the chlorine content of the disilane

mixture) in diglyme in sealed NMR tubes. All reactions started already at r.t. with self-heating of the samples to about

60 °C. The results of this series of experiments are depicted in Table S9.

Table S9
LiH conc. [mol%] | 25 507 75 100 | 400
No. Compound mol% | mol% | mol% | mol% | mol%
8 MeSiHCI, 34 21 6 2 -
12 Me,SiHCI 13 13 12 12 -
9 MeSiH.ClI 20 35 30 24 -
13 MeZSin - - 2 3 6
10 MeSiH; 9 13 41 56 78
11 Me,SiCl, 21 15 7 2 -
14 Me;SiCl 2 2 1 traces -
3 ClMe,Si-SiMe,ClI 1 1 1 1 -
16 H;MeSi-SiMeH; - - - traces 8
17 H,MeSi-SiMe,H - - - - 5
19 MesSi-SiMeH, - - - - 2

S14



| 18 | HMesSiSiMeH | - | - | - | - | 1 |
*: This experiment was performed to prove reproducibility of Example 3.1

In summary, for a preferred synthesis of monohydrido substituted silanes such as 8 and 12, LiH should be used in
stoichiometric deficit (< about 25 mol%). For an increase of the amount of monosilane 9 the molar amount of LiH is best
between 50 and 75 mol%. For a complete formation of perhydrido-methylsilanes (10 and 13) LiH should be used in
excess. 2Si NMR spectra of the samples reacted with different molar amounts of LiH are exemplarily shown in Figure

S6.

400 mol% LiH .
Me,SiH;

100 mol% LiH

A b L)L - L
75 mol% LiH CIMe,Si-SiMe,Cl MeSiH;
1 f I J‘ ﬂ A L
50 mol% LiH Me,SiHCI MeSiH,Cl
‘ |
J‘L . J J‘l L,le vt ) Mahirndh } \'i A
25 mol% LiH MeSiHCl,
Me,SiCl,
| F— .A YT e Lot .LA ‘h uk. b " TRTAN TTPRT SO SO T
T T T T T T T T T T T T T T T T T T T T T T T T
40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75
f1 (ppm)

Figure S6: *°Si NMR spectra of samples running disilane cleavage reactions with different molar amounts of LiH.

5.4. Reactions of highly methylated disilanes with different molar amounts of LiH

A mixture (96 mg) of highly methylated disilanes 3 (61 mol%) and 5 (30 mol%) admixed with traces of 2 (5 mol%) and 4
(4 mol%) was reacted with different molar ratios of LiH in diglyme at different reaction temperatures. Reactions were
performed in sealed NMR tubes to avoid evaporation of low boiling silane monomers. While highly chlorinated disilanes
started to cleave already at r.t. with self-heating of the sample, highly methylated disilanes did not react under
comparable conditions. Instead, chlorodisilane hydrogenation slowly started at r.t. and was improved with increasing
temperature and the amount of LiH reacted (Table S10). Disilane cleavage slowly started at 140 °C with 77 mol% LiH
and monosilanes 13 and 15 were formed in small amounts. Even with a small excess of LiH (110 mol%) monosilane

formation is only 8 mol%, with 350 mol% LiH the chlorinated disilanes were completely transformed into their hydrogen
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substituted congeners at r.t.. At 140 °C Me,SiH, was formed in 42%, Me3SiH was 3%. As can be seen from Table S10,
the disilanes Me;Si-SiMe;,H and HMe,Si-SiMe,H were slowly cleaved into monomers, the latter faster than

pentamethyldisilane.
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Table S10

LiH conc. [ mol%y] 44 44 77 77 110 110 350 350

Temperature [°C] r.t. 140 r.t. 140 r.t. 140 r.t. 140

No. Compound mol% | mol% | mol% | mol% | mol% | mol% | mol% | mol%
3 ClMe,Si-SiMeClI 12 7 10 - 3 - - -
5 MesSi-SiMe,Cl 22 19 22 - 14 - - -
21 ClMe,Si-SiMe,H 14 11 11 - 8 - - -
20 MesSi-SiMe,H 7 10 10 28 15 28 30 24
18 HMe,Si-SiMe;H 45 53 47 69 60 64 65 31
13 Me,SiH, - - - 1 3 3 42
15 MesSiH - - - 2 5 2 3

5.5. Reactions of highly chlorinated disilanes with LiH (41 and 73 mol%)

The reaction of a complex mixture (131 — 238 mg) of mainly highly chlorinated disilanes and monosilanes as displayed in
Table S11 was reacted with 41 mol% or 73 mol% LiH, respectively, in diglyme at r.t. in sealed NMR tubes and started
with self-heating of the sample. The products formed are listed in Table S12 and prove that monosilanes were formed in
96%, 4% of tetramethyldichloro- and pentamethylchlorodisilane remained unreacted. Higher amounts of LiH led to
increasing amounts of hydrogen substituted monosilanes by Si-Cl-> Si-H reduction. While the overall yield of bifunctional
monosilanes was ~50% using 41mol% of LiH, it was 58% with 73 mol% of LiH, with methylchlorosilane (9) being the

main cleavage product.

Table S11 Table S12
No. | Starting mixture | mol% LiH conc. [mol%)] 41 73
11 Me;SiCl, 8 No. Compound mol% | mol%
5 Me;Si-SiMe,Cl 2 8 MeSiHCl, 17 11
3 C|M92Si-SiM92C| 3 12 MGQSiHC| 14 21
1 Cl,MeSi-SiMeCl, 50 9 MeSiHClI 20 26
2 ClMe;Si-SiMeCl, 34 13 Me,SiH, - 2
4 Me3Si-SiMeCl, 3 10 MeSiH3 6 16
6 Me;Si-SiMe; traces 11 Me,SiCl, 35 16
14 Me;SiCl 4 4
3 ClMe,Si-SiMe,Cl 2 2
5 MesSi-SiMe,Cl 2 2
6 MesSi-SiMes traces | traces

5.6. Reactions of a mixture of highly methylated disilanes and different carbodisilanes,

representing conventionally uncleavable components of the DPR, with LiH (50 and
100 mol%)

A complex mixture (149 — 166 mg) of chlorinated monosilanes, disilanes and carbodisilanes as displayed in Table S13
was reacted with LiH (50 and 100 mol%, respectively) in diglyme at r.t. and at 140 °C (100 mol% LiH) in sealed NMR
tubes. Products formed are listed in Table S14 and demonstrate that at 140 °C even the highly chlorinated
carbodisilanes (Cl;MeSi),CH, (30) and CIMe;Si-CH,-SiMeCl; (31) were cleaved mainly giving monosilane 10. Only 2%

of pentamethyldisilane remained uncleaved.

S17



Table S13 Table S14

No. Compound mol% LiH conc. [mol%)] 50 100 100
11 Me,SiCl, 7 Temperature [°C] r.t. r.t. 140
14 MesSiCl 7 No. Compound mol% | mol% | mol%
7 MeSiCls 13 11 Me,SiCl, 5 5 -
12 Me,SiHCI 4 14 MesSiCl 6 - -
8 MeSiHCl, 2 8 MeSiHCl, 2 - -
5 M83Si-SiMezC| 4 9 MeSIHzcl 5 - -
3 ClMeZSi-SiM92C| 18 13 MeZSin 7 7 17
1 Cl;MeSi-SiMeCl, 1 10 MeSiH; 44 75 78
6 MesSi-SiMes <1 7 MeSiCls 3 - -
34 Me;Si-CH,-SiMe,Cl 4 15 Me;SiH - - 3
32 | CIMe;Si-CH,-SiMe,Cl 5 5 Me;Si-SiMe,Cl 4 - -
30 CleeSi-CHz-SiMeCIz 14 20 Me35i-SiM92H - - 2
31 | CIMe;Si-CH,-SiMeCl, 11 21 HMe,Si-SiMe,Cl 11 8 -
33 M83Si-CH2-SiMeC|2 2 18 HMeZSi-SiMezH 2 1 -
35 M83Si-CH2-SiMe3 8 16 HzMeSi-SiMeHz 1 - -
3 ClMe,Si-SiMe,ClI 8 - -
Carbodisilanes 2 4 traces

5.7. Reactions of highly chlorinated disilanes with sodium hydride (50 mol%)

A mixture of highly chlorinated disilanes (122 mg) as depicted in 5.1 was reacted with 50 mol% of sodium hydride (NaH,
in relation to chlorine content in the mixture) in diglyme. At r.t. and 60 °C (1 h) no reaction was detected. Heating the
sample to 140 °C (30 h) initiated cleavage reactions to yield monosilanes in 53%. Products formed are listed in in Table

S15. 47 mol% of the disilanes remained unreacted.

Table S15
No. Compound mol%
8 MeSiHCl, 4
9 MeSiH,ClI 17
13 Me;SiH, 3
10 MeSiHz 2
11 Me,SiCl, 15
14 MesSiCl 1
7 MeSiCls 11
1 | CI;MeSi-SiMeCl, 29
3 | ClMe;Si-SiMe,Cl 4
2 | ClMe;Si-SiMeCl, 14

5.8. Reactions of highly chlorinated disilanes with calcium hydride (50 mol%)

The disilane mixture (244 mg) listed in 5.1 was reacted with 50 mol% of CaH, (molar amount of hydride in relation to
chlorine content in the mixture) in diglyme. Reaction started at 140 °C (30 h). About 92% of monosilanes were formed

and 8% of disilanes remained unreacted. The product composition is given in Table S16.

Table S16

No. Compound mol%
8 MeSiHCI, 12
9 MeSiH,ClI traces
11 Me,SiCl, 41
14 Me;SiCl 2

7 MeSiCl3 37

1 | Cl;MeSi-SiMeCl, 6

3 | ClMe;Si-SiMe,Cl 2
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6. Reactions of different carbodisilanes with LiH

A mixture of different carbodisilanes (234 mg) listed in Table S17 was reacted with lithium hydride (35 mg, 137 mol% in
relation to the chlorine content present in the silane mixture) in diglyme as solvent at 180°C (23 h) in a sealed NMR tube

to give monomers in 68% (listed in Table S18). Remaining carbodisilanes were fully reduced by excess of lithium

hydride present in the mixture (Figure S7).

Table S17

No. Starting mixture mol%
34 Me;Si-CH,-SiMe,Cl 10
32 CIMeZSi-CHz-SiMeZCI 14
30 | ClLMeSi-CH,-SiMeCl, 45
31 | CIMe;Si-CH,-SiMeCl, 31

35 MesSi-CH,-SiMes <1
Table S18
No. Compound mol%

36 HMezsi-CHz-SiM93 2
37 | HMe;Si-CH,-SiMe;H 5
38 | H,MeSi-CH,-SiMe,H 10
39 | H,MeSi-CH,-SiMeH, | 15.0

13 MeZSin 31
10 MeSiH3 37
MeSiH3
Me,SiH,

Carbodisilanes with
SiMeH, end-groups
(38-39)

Carbodisilanes with
SiMe,H end-groups
(36-38)

0 -35
f1 (ppm)
Figure S7: *Si NMR spectrum of the sample after heating to 180 °C.

Further investigations on the cleavage reactions of chlorinated carbodisilanes with lithium chloride showed that the

chloride salt did not act as a cleavage catalyst, MeSiCl; (7) was formed only in traces.
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7. Reduction and cleavage reactions of different disilanes with LiH in open systems
7.1. General

Hydrogenation and cleavage reactions of complex mixtures of mono- and disilanes with different molar amounts of LiH in
diglyme were performed in open systems to principally show the upscaling procedure: Thus, a 500 mL three-necked
flask, equipped with a reflux condenser, a dropping funnel, thermometer and magnetic stirrer, was evacuated and filled
with nitrogen to create an inert atmosphere. A cooled trap (-196 °C) was connected with the top of the reflux condenser

to collect low boiling monosilanes that evaporate from the reaction mixture under normal pressure.

7.2. Reactions of a mixture of mono- and disilanes with LiH (44 mol%)

14.98 g of a mixture consisting of mono- and disilanes as displayed in Table S19 (together 0.071 mol) were added to the
LiH/diglyme suspension (820 mg, 103 mmol, 44 mol% of LiH suspended in 20 mL diglyme) and then carefully heated to
100-130 °C over a period of 5.5 h. The reaction products formed were evaporated, collected in the cold trap and
subsequently condensed into an ampule (-196 °C) under vacuo upon warming the cold trap to r.t.. The volatile silanes
obtained (5.73 g, together 0.056 mol) are listed in Table S20: The methylchlorosilanes 8 (36%), 9 (15%) and

methylsilane 10 (15%) were formed as major products along with 11 (17%).

The residue, still dissolved in diglyme, consisted of monosilanes and highly methylated disilanes 3 and 5 that can’t be

cleaved by LiH under moderate conditions. The molar ratio of products remaining is depicted in Table S21.

Tables S19-S21 convincingly prove Si-Si bond cleavage of methylchlorodisilanes with more than one chlorine
substituent at the silicon backbone and subsequent reduction of chlorinated monosilanes to yield hydridosilanes under

moderate conditions.

Table S19
No. | Starting mixture | mol% W?ég]lht
11 Me,SiCl, 8 0.73
5 Me3Si-SiMe,ClI 2 0.24
3 CIMe;Si-SiMe,Cl 3 0.46
1 Cl,MeSi-SiMeCl, 50 8.09
2 CIMe;Si-SiMeCl, 34 5.01
4 Me3Si-SiMeCl, 3 0.40
6 MesSi-SiMes <1 0.05
Total: 14.98
Table S20
No. | Compound | mol% W([eég]’ht
11 Me,SiCl, 17 1.21
14 Me;3SiCl 3 0.18
7 MeSiCl 6 0.50
12 Me,SiHCI 6 0.32
8 MeSiHCI, 36 2.35
9 MeSiH,ClI 15 0.70
13 Me,SiH, 2 0.07
10 MeSiH; 15 0.40
Total: 5.73
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Table S21

No. Compound mol%
11 Me,SiCl, 57
14 MesSiCl 3

7 MeSiCl; 9
12 Me,SiHCI 6

8 MeSiHCl, 14
5 MesSi-SiMexCl 4

3 | CIMe;Si-SiMe,Cl 7

7.3. Reactions of a mixture of mono- and disilanes with LiH (84 mol%)

Similarly to Example 7.2, 10.62 g of a mixture of mono- and disilanes (0.06 mol) as displayed in Table S22 were reacted
with 0.92 g (0.112 mol, 84 mol%) of LiH suspended in 6 mL diglyme to give the products listed in Table S23. Products

were collected in the -196 °C cooling trap and subsequently condensed in vacuo into an ampule. The reaction time was

5 h, the reaction temperature was 130 °C.

As can be seen from Table S23, 2.69 g of different silane compounds (0.03 mol) were obtained consisting of MeSiH;
(10) as the main product (~34%) followed by 7 with 11% and Me,SiH; (13) in about 10%. According to the relatively high
molar amount of LiH, cleavage of highly chlorinated disilanes and reduction to give methylhydridodisilanes occurred
simultaneously. About 7% of per hydrogenated methyldisilanes remained uncleaved, along with permethylated disilane 6
(3%) and dichlorinated disilane 3 (in traces, 1%). The reaction residue mainly contained disilanes as well as

carbodisilanes, as depicted in Table S24.

Table S22

No. Starting mixture mol% W?ég]’ht
11 Me;SiCl; 12 0.96
14 MesSiCl 2 0.14
7 MeSiCls 12 1.03
5 MesSi-SiMe,Cl 17 1.68
3 ClMe,Si-SiMe,Cl 23 2.53
1 Cl,MeSi-SiMeCl, 16 2.20
2 ClMe,Si-SiMeCl, 7 0.88
4 MesSi-SiMeCl, 3 0.30
6 MesSi-SiMes 3 0.21
34 Me;3Si-CH,-SiMe,Cl 3 0.33
30 | Cl,MeSi-CH»-SiMeCl, <1 0.06
31 | CIMe;Si-CH,-SiMeCl, 1 0.12
33 MesSi-CH,-SiMeCl, <1 0.05
35 MesSi-CH,-SiMes 1 0.13
Total: 10.62
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Table S23

7.4. Reactions of a mixture of mono-, di- and carbodisilanes with LiH (43 mol%)

No. Compound mol% Wilf]]ht
11 Me,SiCl, 16 0.60
14 MesSiCl 1 0.04
7 MeSiClz 11 0.48
12 Me,SiHCI 3 0.07
8 MeSiHCI, 4 0.12
9 MeSiH,ClI 2 0.04
13 Me,SiH, 10 0.17
10 MeSiH3 34 0.43
15 MesSiH 1 0.02
5 Me;sSi-SiMe,Cl 6 0.30
3 | CIMe;Si-SiMe,Cl 1 0.06
6 Me3Si-SiMe3 3 0.11
20 MesSi-SiMe;H 1 0.03
18 HMe,Si-SiMe,H 1 0.07
16 H.MeSi-SiMeH, 4 0.10
17 | HMe;Si-SiMeH, 1 0.02
19 MesSi-SiMeH, <1 0.03
Total: 2.69
Table S24
No. Compound mol%
5 Me;Si-SiMe,Cl 46
3 | CIMe;Si-SiMe,ClI 32
18 | HMe,Si-SiMe;H 5
21 CIMeZSi-SiMezH 4
6 Me;Si-SiMes 3
Carbodisilanes 10

110.9 g of a mixture containing mono-, carbo- and disilanes (together 0.58 mol) which reflects an industrial DPR (see

Table S25) were reacted with 9.15 g (1.15 mol, 43 mol%) of LiH in 60 mL diglyme at 130 °C for 5 h. The obtained

volatile products that evaporated into the -196 °C cooling trap are listed in Table S26 and prove Me;SiCl, (11, 36%),

MeSiCls (7, 19%) and MeSiHCI, (8, 16%) to be main products with nearly 71% (together 0.25 mol). For improved yields

of technically most valuable monosilanes, and simplification of work up, the low boiling monosilanes 10 and 13 were

directly evaporated into a HCl/diglyme solution to finally give Me,SiHCI (12, 36%), MeSiH,ClI (9, 49%) and MeSiHCI; (8,

8%) in nearly 93%, as displayed in Table S27 (together 0.02 mol). In the reaction residue only disilanes 3 (33%) and 5

(56%) besides carbodisilanes (11%) were detected by 2°Si NMR spectroscopy of the sample, as can be seen from Table

S28.
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Table S25

No. Starting mixture mol% Wilf]]ht
11 Me,SiCl, 9 6.46
14 MesSiCl 3 1.81
7 MeSiCl; 7 6.24
12 Me,SiHCI 1 0.53
8 MeSiHCl, 1 0.64
5 Me3Si-SiM82C| 7 6.50
3 ClMe,Si SiMe,Cl 13 14.59
1 Cl,MeSi-SiMeCl, 24 31.73
2 ClMe,Si-SiMeCl, 16 19.07
4 Me;Si-SiMeCl, 2 2.60
6 MesSi-SiMes <1 0.61
34 Me;Si-CH,-SiMe,Cl 3 3.02
32 | CIMe;Si-CH,-SiMe,Cl 2 2.52
30 | Cl,MeSi-CH,-SiMeCl, 5 6.40
31 | CIMe;Si-CH,-SiMeCl, 4 4.93
33 Me;Si-CH,-SiMeCl, 2 2.80
35 Me;Si-CH,-SiMes <1 0.45

Total 110.9
Table S26
No. Compound mol% W?ég]}ht
11 Me:SiCl, 36 11.38
14 MesSiCl 3 0.77
7 MeSiCl; 19 6.72
12 Me,SiHCI 4 1.00
8 MeSiHCl, 16 4.46
9 MeSiH,CI 6 1.28
13 Me,SiH, 3 0.48
10 MeSiH3 1 0.16
5 MesSi-SiMe,Cl 5 2.06
3 | CIMe,Si SiMe,ClI 1 0.66
18 | HMe,Si SiMe;H 2 0.74
16 | H,MeSi-SiMeH, 1 0.32
6 MesSi-SiMes 2 0.65
Total: | 30.68
Table S27
No. | Compound | mol% W?ég]’ht
11 Me,SiCl, 7 0.19
12 Me,SiHCI 36 0.69
9 MeSiH,ClI 49 0.80
8 MeSiHCl, 8 0.17
Total 1.85
Table S28
No. Compound mol%
5 MesSi-SiMe,Cl 56
3 | CIMe;Si-SiMe,CI 33
Carbodisilane 11
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8. Cleavage of a mixture of highly chlorinated disilanes with different alkali and alkaline
earth metal chlorides

Metal chlorides (60-170 mg) were suspended in an industrial DPR mixture (0.2 mL, composition listed in Table S29,
entry a) with dry diglyme (0.4 mL) as solvent in an NMR tube, frozen (-196 °C) evacuated and sealed in vacuo. NMR
spectra were taken reacting the samples with increasing reaction temperatures and reaction times. Oligosilanes formed
in the disproportionation reactions were not detected by NMR. MeSiHCIl, (8) was obviously formed from traces of
residual water, released from the salts upon heating the mixtures. Hydrolysis of chlorosilanes subsequently gives
hydrogen chloride that acts as hydrogen source to form Si-H bonds. Simultaneously, siloxanes are formed (in traces), in

some cases giving insoluble polymers or solids that could not be identified by °Si NMR spectroscopy.
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Table S29: Cleavage of disilanes representing the DPR with different alkali and alkaline earth metal chlorides in different glymes as solvents.*

Entry Metal Solvent Temperature/°C | MeSiCls | Me;SiCl; | MesSiCl | MeSiHCI,™ Cl,MeSi- ClMe,Si- ClMe,Si- MesSi- Me;sSi-
chloride (time) SiMeCl, SiMeCl; SiMeCl SiMeCl; SiMeCl
a C(;De - - 9 - - 48 35 5 1 2
b LiCl Diglyme 140 (9 h) 44 44 3 2 2 - 3 - 2
c NaCl Diglyme 140 (13 h) - 10 - - 48 34 5 1 2
180 (10 h) 7 48 4 - 22 13 2 1 2
d NaCl Tetraglyme 140 (13 h) 15 41 23 - 20 14 4 2 1
180 (10 h) 32 a7 2 7 5 2 3 - 1
e KCI Diglyme 140 (13 h) 2 15 - - 43 31 4 1 1
180 (10 h) 14 32 1 - 30 17 5 1 1
f KCI Tetraglyme 140 (13 h) 37 48 - - 6 4 3 1 2
180 (10 h) 43 43 2 4 2 1 3 - 2
g CaCl, Diglyme 140 (13 h) 3 14 - - 37 35 5 3 2
180 (10 h) 27 48 4 6 7 3 3 1 2
h CaCl, Tetraglyme 140 (13 h) 17 40 4 2 20 9 4 2 2
180 (10 h) 35 46 2 5 4 2 3 1 2
i MgCl, Diglyme 140 (13 h) 4 21 2 8 34 24 5 1 2
180 (10 h) 21 45 4 11 9 4 3 1 1
k MgCl; Tetraglyme 140 (13 h) 35 43 1 12 3 - 2 - 2
180 (10 h) 35 41 2 15 2 - 3 - 2

* Product yields in mol %; ** MeSiHCI, most likely results from reaction with residual water present in the metal salts.
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9. Cleavage reactions of highly branched oligosilanes with LiH

Highly branched oligosilanes with Cl.MeSi- end groups (**Si-NMR spectrum is depicted in Figure S8 (red). This
oligomers were obtained after treatment of a disilane mixture (listed in Table S11) with 1-methylimidazole and a reaction
time of 1 week!¥) dissolved in C¢Ds (0.35ml) were reacted with LiH (35 mg) in diglyme as solvent in a sealed NMR tube.
Reactions were performed at 180 °C for 20 h and 220°C for 24 h. Heating the sample to T>180°C showed significant

cleavage of the highly branched oligosilanes to yield products listed in Table S30.

220°C, 24 h
A, Ao ll L l‘r
MeSiH3
180°C,20 h
MeSiH,ClI
ST I llh
il |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
110 9 80 70 60 50 40 30 20 10 0 -10 -30 -50 70

-90 -110 -130 -150 -170 -190 -210

Figure S8: Si NMR spectrum of highly branched oligosilanes with the broad signal at §*°Si= +35 ppm reacted with LiH at

180 °C (green) and 220 °C (blue)

Table S30

180 °C | 220 °C

No. | Compound mol% | mol%
12 Me,SiHCI - 1
8 MeSiHClI, 8 3
9 MeSiH,ClI 28 28
13 MEQSin - 1
10 MeSiH3 31 52
polymer 33 15
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10. Cleavage reactions of highly branched oligosilanes with LiCl

Highly branched oligosilanes with Cl,MeSi- end groups (see chapter 9.), dissolved in CsDg (0.35ml), were reacted with
LiCl (91 mg) in diglyme in a sealed NMR tube. Reactions were performed at 180 °C for 20 h and 220°C for 52 h. Heating
the sample to 180°C showed no significant cleavage of the oligosilanes. Only at higher temperatures (220 °C) significant
cleavage of the oligosilanes was observed NMR spectroscopically to yield oligosilanes and monosilanes, such as

Me,SiCl, and MeSiCls, in a molar ratio of 1:1.

11. Cleavage reactions of highly chlorinated disilanes with lithium and potassium chloride in
open systems

11.1. Disilane cleavage reactions with LiCl

11.91 g of a mixture comprising of mono- and disilanes as displayed in Table S11 were placed in a flask equipped with a
condenser, and 2.88 g of LiCl (68 mmol) were added and suspended in 10 mL of diglyme. The reaction mixture was
heated to 145 °C for 5.5 h. After cooling to r.t. the reaction products formed were evaporated and collected in a cold trap
(-196°C) and subsequently condensed under vacuo into an ampule (-196 °C) upon warming the cold trap to r.t.. The
silane mixture obtained is listed in Table S31 and demonstrates that the cleavage of highly chlorinated disilanes can be
carried out in a preparative scale to give methylchlorosilanes 7 and 11 nearly quantitatively. The residue consists of
carbosilanes, highly methylated disilanes and traces of the monosilanes MeSiCl; and Me,SiCl,. Furthermore,

oligosilanes, which formed upon disproportionation reaction, were detected in smaller amounts in the **Si-NMR

spectrum.
Table S31
No. Compound mol% W?ég]’ht
11 Me,SiCl, 42 2.73
14 Me;SiCl 3 0.16
7 MeSiCls 54 4.02
5 MesSi-SiMe,Cl 1 0.07
3 CIMe;Si-SiMe,Cl <1 0.04
Total: 7.02
11.2. Disilane cleavage reactions with KCI

59.6 g of a mixture comprising of mono- and disilanes as displayed in Table S11 were added to 1.98 g KCI (26 mmol)
suspended in 10 mL of diglyme. The reaction mixture was heated to 145 -170 °C for 18 h. The reaction products formed
were distilled off and their molar ratio is listed in Table S32. The product composition demonstrates that the cleavage of
highly chlorinated disilanes can be carried out in a preparative scale to give methylchlorosilanes 7 and 11 (together
0.2 mol). MeSiHCI, (8, 1%) formation might be explained due to carbodisilane formation.'®® Notably, potassium chloride
was used in this disilane cleavage reaction as catalyst (3.3 weight%). In the reaction residue carbosilanes, highly
methylated disilanes and traces of the monosilanes MeSiCl; and Me,SiCl, could be identified besides larger amounts of

oligosilanes that were formed upon disproportionation reactions.
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Table S32

No. | Compound | mol% Wilf]]ht
11 Me,SiCl, 46 11.76
14 MesSiCl 2 0.69
7 MeSiCl; 51 15.11
8 MeSiHCl, 1 0.21
Total: | 27.77

12. Disilane cleavage reactions of a mixture of highly chlorinated disilanes with LiCl in the
presence of a HCl/diglyme solution

A mixture of disilanes (238 mg, listed in Table S19) admixed with 8 % Me,SiCl,, was reacted with lithium chloride
(101 mg) in a diglyme/HCI solution (molar ratio disilane/HCI 1:1) at 80°C (71 h) to give monomers nearly quantitatively
(listed in Table S33). For this reaction only HCI was used to form Si-H bonds. HCI reacts as a silylene trapping agent,
thus, the silylene is prevented to insert into Si-Si-bonds to build oligomeric structures. The main products of this very

efficient reaction were MeSiCl; (34%) and MeSiHCI; (31%).

Table S33

No. Compound mol%
11 M92SiC|2 28
14 Me;sSiCl 2

7 MeSiClz 34

8 MeSiHClI, 31

9 MeSiH,ClI 2

1 CleeSi-SiMeCIz 1

2 CIMeZSi-SiMeCIz 1

3 ClMe,Si-SiMe,Cl 1

13. Disilane cleavage reactions of a mixture consisting mainly of highly chlorinated disilanes
with KCl in the presence of a HCl/diglyme solution

A mixture of disilanes (238 mg, listed in Table S19), admixed with 8 % of Me,SiCl,, was reacted with potassium chloride
(95 mg) in a tetraglyme/diglyme/HCI solution (molar ratio disilane/HCI 1:1) at 80°C (71 h) to give monomers in 52%
(listed in Table S34). CIMe,Si-SiMeCl, (2) was faster cleaved than Cl,MeSi-SiMeCl, (1) to give Me;SiCl, (11, 38%) and
MeSiHCI, (8, 10%). Increasing the temperature to 100 °C (23.5 h) gave monomers in 70% besides the non-cleaved
disilanes listed in Table S34. No oligomeric structures were identified. For this reaction only HCI was used to from Si-H
bonds. HCI reacted as a silylene trapping agent, the silylene is prevented to insert into Si-Si-bonds to build oligomeric

structures. The main products after reaction was completed were Me,SiCl, (43%) and MeSiHCI, (20%).
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Table S34

Temperature 80°C | 100 °C

time 71h | 235h

No. Compound mol% | mol%
11 MezSiCIz 38 43
14 MesSiCl 4 2
7 MeSiCls; - 5
8 MeSiHCl, 10 20
1 Cl;MeSi-SiMeCl, 32 24
2 ClMe,Si-SiMeCl, 12 3
3 CIMe;,Si-SiMe,ClI 4 3

14. Computational details

Geometry optimizations and harmonic frequency calculations were performed with the Gaussian 09 program™®
employing the M062X density functional™ in combination with the 6-31+G(d,p) split-valence basis set. The SMD
polarizable continuum model®? was employed to account for solvent effects (tetrahydrofuran). To avoid spurious

imaginary frequencies caused by integration grid errors, the ‘ultrafine’ grid option was used throughout.*

14.1. Cartesian coordinates

SMD(THF)-M062X/6-31+G(d,p) optimized geometries (total energies in Hartree)

stiMEZ (Cz\/)

Eiot = —370.446698639

Geor (298K) = 0.062933

Si 0.00000 0.00000 0.55068
-1.19529 0.00000 1.43560
H 1.19529 0.00000 1.43560
C 0.00000 1.54860 -0.51242
H 0.88523 1.57495 -1.15675
H 0.00000 2.45725 0.09771
H -0.88523 1.57495 -1.15675
C
H
H

T

0.00000 -1.54860 -0.51242
0.88523 -1.57495 -1.15675
-0.88523 -1.57495 -1.15675
H 0.00000 -2.45725 0.09771
[HSiMe;]” (Cs)

Eot = —369.903555788

Geor (298K) = 0.062933

Si-0.04278 0.73900 0.00000
C -0.04278 -0.54428 1.47653
H 0.71128 -1.33701 1.36631
H -1.02356 -1.03406 1.54731
H 0.13190 -0.05434 2.44340
C -0.04278 -0.54428 -1.47653
H 0.71128 -1.33701 -1.36631
H 0.13190 -0.05434 -2.44340
H -1.02356 -1.03406 -1.54731
H 1.47294 1.03614 0.00000
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HMe,Si-SiMezH (Cazn)

Eiot = — 739.717222973
Geor (298K) = 0.129566

Si

WIIITIOIIITOI

IIITOIIIOI

-0.31801 1.12696 0.00000
-1.81023 1.18999 0.00000
0.31801 2.00918 1.54356
1.41289 1.98518 1.57405
-0.05491 1.54142 2.46040
0.00470 3.05890 1.54833
0.31801 2.00918 -1.54356
1.41289 1.98518 -1.57405
0.00470 3.05890 -1.54833
-0.05491 1.54142 -2.46040
0.31801 -1.12696 0.00000
1.81023 -1.18999 0.00000
-0.31801 -2.00918 -1.54356
0.05491 -1.54142 -2.46040
-1.41289 -1.98518 -1.57405
-0.00470 -3.05890 -1.54833
-0.31801 -2.00918 1.54356
-0.00470 -3.05890 1.54833
-1.41289 -1.98518 1.57405
0.05491 -1.54142 2.46040

[HMezsi—SiMez]_ (C]_)
Eot = —739.178732100
Geor (298K) = 0.116729

Si

IITIIOIIIOIIIOIIIONTDT

-0.32054 0.95652 0.00000

-1.83446 0.88706 0.00000
0.72366 -1.15603 0.00000
-0.29318 -1.93667 -1.48173
-0.00805 -1.49835 -2.44709
-1.38146 -1.81756 -1.36975
-0.09029 -3.01390 -1.55542
-0.29318 -1.93667 1.48173
-0.00805 -1.49835 2.44709
-0.09029 -3.01390 1.55542
-1.38146 -1.81756 1.36975
0.11484 2.02487 -1.51878
1.19758 2.19466 -1.56037
-0.37749 3.00414 -1.48509
-0.17724 1.53423 -2.45448
0.11484 2.02487 1.51878
1.19758 2.19466 1.56037
-0.17724 1.53423 2.45448
-0.37749 3.00414 1.48509
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TS (1983, Cy)
Eiot = —1109.59030028
Geor (298K) = 0.195944

Si
H

IIIIIOIIIOIIIOIIIOON

2.50225 -0.28806 0.18352
3.56914 0.52594 0.87028
0.40807 0.75392 -0.00154
0.71988 2.33322 -1.05222
1.10110 2.08989 -2.05123
1.42503 3.02923 -0.58109
-0.23112 2.86842 -1.18842
0.01041 1.45152 1.74326
0.06216 0.68315 2.52363
-1.01518 1.85138 1.74215
0.68203 2.26997 2.03099
3.19644 -0.71035 -1.53258
2.48450 -1.33498 -2.08458
4.14282 -1.25884 -1.46222
3.37479 0.19281 -2.12665
2.37558 -1.90891 1.16330
1.67910 -2.59330 0.66499
1.99843 -1.73690 2.17778
3.34589 -2.41227 1.24544
-1.27081 0.48019 -0.49368
-4.43427 0.61871 -0.45130

Si -3.00524 0.10280 -0.34566
C -2.93909 -0.66080 1.41187

IITIITOIIIT

(1]

(2]
(3]
[4]

(5]
(6]
[7]
(8]

(9]
(10]

-3.61133 -1.52024 1.52609
-3.19111 0.06968 2.18933
-1.91705 -1.01549 1.61017
-3.01052 -1.42690 -1.50337
-3.71354 -2.20376 -1.17866
-2.00657 -1.87386 -1.51683
-3.26133 -1.15767 -2.53624
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