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Table S1  Nozzle-to-plate distances (mm), weighting functions (nm-1), correlation parameters, scale factors and electron wavelengths (pm) used in the electron diffraction study. 

PRIVATE 
Nozzle-to-plate distancea
(s
smin
sw1
sw2
smax
Correlation parameter
Scale factorb
Electron    wavelength

93.34
4
80
100
304
336
0.1658
0.575(15)
5.654

258.15
2
20
40
140
160
0.1779
0.807(14)
5.653

a Determined by reference to the scattering pattern of benzene vapour.

b Values in parentheses are the estimated standard deviations.

Table S2  Theoretical geometrical parameters (3-21G*/SCF, 6-31G*/SCF and 6-31G*/MP2 levels) for the syn conformer of 1,1,2-tri-tert-butyldisilane.a
Parameter
3-21G*/SCF
6-31G*/SCF
6-31G*/MP2

Si(1)-Si(2)
237.2
239.2
237.1

Si(1)-C(11)
191.8
193.8
192.3

C(11)-C(111)
154.9
153.9
153.3

C(11)-C(112)
155.1
154.2
153.5

C(11)-C(113)
155.5
154.2
153.6

Si(1)-C(12)
191.8
193.9
192.2

C(12)-C(121)
155.5
154.2
153.7

C(12)-C(122)
155.1
154.0
153.5

C(12)-C(123)
155.0
154.0
153.3

Si(2)-C(21)
190.6
192.3
191.2

C(21)-C(211)
155.0
153.9
153.4

C(21)-C(212)
155.1
154.1
153.4

C(21)-C(213)
154.9
153.9
153.2

Si(1)-H(13)
148.7
148.7
150.2

Si(2)-H(22)
148.4
148.3
149.5

Si(2)-H(23)
148.4
148.4
149.7

C-Hb
108.6
108.7
109.6

C(11)-Si(1)-C(12)
118.8
118.2
118.7

Si(1)-Si(2)-C(21)
114.6
115.7
113.7

Si(2)-C(21)-C(211)
110.7
110.3
109.6

Si(2)-C(21)-C(212)
109.4
108.3
108.5

Si(2)-C(21)-C(213)
110.8
111.3
110.6

Si(2)-Si(1)-C(11)
109.6
111.1
110.4

Si(1)-C(11)-C(111)
112.9
112.7
112.2

Si(1)-C(11)-C(112)
112.5
111.1
111.1

Si(1)-C(11)-C(113)
107.4
108.1
107.3

Si(2)-Si(1)-C(12)
109.5
109.3
108.9






Parameter
3-21G*/SCF
6-31G*/SCF
6-31G*/MP2

Si(1)-C(12)-C(121)
107.3
107.0
106.5

Si(1)-C(12)-C(122)
112.6
112.0
111.6

Si(1)-C(12)-C(123)
113.0
112.9
112.6

Si(1)-Si(2)-H(22)
110.2
109.5
110.4

Si(1)-Si(2)-H(23)
110.2
110.0
110.7

Si(2)-Si(1)-H(13)
107.7
107.3
107.8

C-C-Hb
110.9
111.4
111.1

C(21)-Si(2)-Si(1)-H(13)
-0.4
-5.4
-3.9

Absolute Energyc 
-1044.2921
-1049.7166
-1051.4868

a All distances in pm, all angles in degrees.

b Average of all values.

c Energy in Hartrees.  Absolute energy at the D95*/MP2 level calculation for the syn conformer is -1051.514558 Hartrees.

Table S3  Theoretical geometrical parameters (3-21G*/SCF, 6-31G*/SCF, 6-31G*/MP2 and D95*/MP2 levels) for the antiperiplanar and gauche conformers of 1,1,2-tri-tert-butyldisilane.a

3-21G*/SCF
6-31G*/SCF
6-31G*/MP2
D95*/MP2

Parameterb
app
gauche
app
gauche
app
gauche
app
gauche

Si(1)-Si(2)
237.4
237.5
239.4
239.5
237.6
237.3
238.1
237.8

Si(1)-C(11)
192.1
192.4
194.0
194.4
192.5
193.0
192.8
193.1

C(11)-C(111)
154.9
155.0
153.9
154.0
153.6
153.3
153.7
153.9

C(11)-C(112)
155.1
155.3
154.0
154.2
153.4
153.6
153.9
154.2

C(11)-C(113)
155.5
155.5
154.3
154.3
153.7
153.7
154.2
154.2

Si(1)-C(12)
191.9
192.2
193.8
194.1
192.3
192.6
192.5
192.7

C(12)-C(121)
155.5
155.4
154.3
154.2
153.7
153.6
154.2
154.1

C(12)-C(122)
155.4
155.1
154.3
154.0
153.6
153.4
154.2
154.0

C(12)-C(123)
154.8
155.1
153.9
154.1
153.2
153.5
153.8
154.0

Si(2)-C(21)
191.4
191.1
193.0
192.7
192.1
191.7
192.5
192.1

C(21)-C(211)
154.7
154.8
153.7
153.8
153.1
153.2
153.7
153.8

C(21)-C(212)
155.5
155.5
154.3
154.3
153.7
153.7
154.3
154.3

C(21)-C(213)
154.8
155.0
153.8
153.9
153.2
153.3
153.8
153.9

Si(1)-H(13)
148.9
148.7
148.8
148.7
150.3
150.2
150.5
150.4

Si(2)-H(22)
148.4
148.6
148.4
148.6
149.7
149.8
150.0
150.1












3-21G*/SCF
6-31G*/SCF
6-31G*/MP2
D95*/MP2

Parameterb
app
gauche
app
gauche
app
gauche
app
gauche

Si(2)-H(23)
148.5
148.3
148.4
148.2
149.7
149.5
149.9
149.8

C-Hc
108.5
108.5
108.6
108.6
109.6
109.6
110.1
110.1

C(11)-Si(1)-C(12)
118.0
116.1
117.8
116.4
117.5
115.8
117.4
115.9

Si(1)-Si(2)-C(21)
125.6
122.2
126.1
122.5
124.7
122.0
124.4
121.5

Si(2)-C(21)-C(211)
112.7
113.2
112.4
112.6
112.1
112.6
112.3
112.9

Si(2)-C(21)-C(212)
107.1
107.4
106.4
106.7
106.1
106.5
106.4
106.9

Si(2)-C(21)-C(213)
112.4
111.0
112.0
111.0
111.9
110.4
112.1
110.4

Si(2)-Si(1)-C(11)
112.2
107.2
112.6
107.7
111.5
107.2
111.2
106.9

Si(1)-C(11)-C(111)
113.4
112.3
113.1
112.5
112.5
111.9
112.4
112.0

Si(1)-C(11)-C(112)
112.1
111.3
111.7
110.6
111.3
110.5
111.6
110.7

Si(1)-C(11)-C(123)
107.9
109.7
107.6
109.2
107.4
108.7
107.7
109.0

Si(2)-Si(1)-C(12)
114.4
113.9
114.3
114.1
113.7
113.4
113.4
113.1

Si(1)-C(12)-C(121)
108.1
108.3
108.1
108.0
107.5
107.8
107.6
108.2

Si(1)-C(12)-C(122)
111.5
113.0
110.7
112.5
110.8
112.0
111.1
112.3

Si(1)-C(12)-C(123)
113.3
112.1
113.0
111.9
112.4
111.4
112.4
111.2

Si(1)-Si(2)-H(22)
105.9
109.2
105.5
109.0
106.1
108.8
105.9
109.1

Si(1)-Si(2)-H(23)
105.5
105.1
105.1
105.1
106.4
105.7
106.4
105.6

Si(2)-Si(1)-H(13)
100.5
106.9
100.3
106.6
102.4
107.5
102.4
107.5












3-21G*/SCF
6-31G*/SCF
6-31G*/MP2
D95*/MP2

Parameterb
app
gauche
app
gauche
app
gauche
app
gauche

C-C-Hc
110.8
110.9
111.4
111.4
111.1
111.6
111.1
111.1

C(21)-Si(2)-Si(1)-H(13)
165.6
62.3
166.5
60.6
163.8
63.4
163.4
63.5

Absolute Energyd
-1044.2865
-1044.2873
-1049.7120
-1049.7124
-1051.4830
-1051.4830
-1051.5106
-1051.5104

a All distances in pm, all angles in degrees.

b app = antiperiplanar.

c Average of all values.

d Energy in Hartrees.

Table S4 Parameter and single amplitude restraints (distances and amplitudes in pm; angles in degrees).

Data
Computed Valuea
Refined Valueb

p5
148.7(10)
149.7(10)

p6
110.0(10)
110.1(6)

p8
108.9(10)
109.3(11)

p10
4.7(10)
4.8(10)

p11
6.4(10)
7.3(11)

p12
58.5(20)
58.4(22)

p13
-3.0(20)
-4.4(11)

p14
3.0(20)
2.0(21)

p15
65.9(20)
62.0(14)

p16
-10.0(20)
-12.3(20)

p17
-1.8(15)
-0.3(16)

p18
2.0(10)
2.4(11)

p19
2.0(10)
4.0(10)

p20
-3.0(10)
-4.7(9)

p21
-3.0(10)
-3.0(10)

p23
-2.0(10)
-2.4(10)

p24
113.9(10)
112.1(7)

p25
0.3(10)
-0.3(11)

p26
122.0(10)
122.0(11)

p27
-5.4(10)
-6.2(11)

u4
6.7(7)
7.2(6)

u5
5.9(6)
6.1(7)

u17
11.9(12)
12.8(9)

u20
11.8(12)
12.8(11)

u22
23.7(24)
27.9(23)

u25
33.5(34)
35.5(37)

u26
24.0(24)
26.1(18)

u29
10.9(11)
8.2(10)

u32
12.4(12)
14.4(13)

u35
19.4(19)
18.7(21)

u36
10.5(10)
10.0(11)

u39
10.5(10)
10.4(12)

u52
10.9(11)
9.7(12)

u55
34.2(34)
32.3(24)

a Value used as restraint with uncertainty in parentheses. 
b Value observed in the refinement after restraint applied, with esd.

Table S5 Ab initio vibrational amplitude ratio restraints.

Amplitude Ratio
Valuea
Uncertaintyb

u7[Si(1)-C(11)]/u6[Si(1)-C(12)]
1.000
0.050

u9[Si(1)…C(121)]/u8[Si(2)…C(211)]
0.946
0.047

u10[Si(1)…C(111)]/u8[Si(2)…C(211)]
0.968
0.048

u11[Si(2)…C(213)]/u8[Si(2)…C(211)]
1.006
0.050

u12[Si(1)…C(122)]/u8[Si(2)…C(211)]
0.975
0.049

u13[Si(1)…C(122)]/u8[Si(2)…C(211)]
0.962
0.048

u14[Si(2)…C(212)]/u8[Si(2)…C(211)]
0.967
0.048

u15[Si(1)…C(123)]/u8[Si(2)…C(211)]
0.946
0.047

u16[Si(1)…C(113)]/u8[Si(2)…C(211)]
1.015
0.051

u18[Si(2)…C(11)]/u17[Si(2)…C(12)]
1.089
0.055

u19[Si(1)…C(21)]/u17[Si(2)…C(12)]
1.083
0.054

u21[Si(2)…C(122)]/u20[Si(2)…C(112)]
0.976
0.049

u23[Si(1)…C(213)]/u22[Si(2)…C(121)]
1.074
0.054

u24[Si(1)…C(211)]/u22[Si(2)…C(121)]
1.045
0.052

u27[Si(2)…C(113)]/u26[Si(2)…C(123)]
0.787
0.039

u28[Si(1)…C(212)]/u26[Si(2)…C(123)]
0.478
0.024

u56[C(111)…C(12)]/u55[C(112)…C(123)]
0.795
0.040

u57[C(11)…C(122)]/u55[C(112)…C(123)]
0.629
0.031

u58[C(213)…C(11)]/u55[C(112)…C(123)]
0.947
0.047

u59[C(21)…C(111)]/u55[C(112)…C(123)]
0.925
0.046

u60[C(21)…C(122)]/u55[C(112)…C(123)]
0.713
0.036

u61[C(211)…C(12)]/u55[C(112)…C(123)]
1.114
0.056

u62[C(21)…C(11)]/u55[C(112)…C(123)]
0.555
0.028

a Values taken from 6-31G*/SCF scaled force field.

b Uncertainties are 5% of the amplitude ratio.

Table S6  Least-squares correlation matrix ((100) for 1,1,2-tri-tert-butyldisilane.a


p2
p4
p6
p7
u2
u3
u5
u6
u8
u17
u18
u20
u22
u23
u26
u27
u55
u56
u57
u58
u59
u61
k1

p5
-52























p6

68






















p7

70
70





















u4





61


















u6






-59

















u7






-59
80
















u9








64















u10








53















u11








59















u12








62















u13








53















u14








54















u15








53















u16








53















u18









75














u19









77
58













u21











80












u23












82











u24












82
67










u27














74









u28














73
52








u43
-62























u56
















82







u57
















82
68






u58
















82
68
68





u59
















82
68
68
68




u61
















82
68
68
68
68



u62
















83
69
69
69
68
69


k1




59



















k2


-59
-52
67

















58

a Only elements with absolute values >50% are shown; k1 and k2 are scale factors.

Table S7  Experimental coordinates from GED analysis for the syn structure of 1,1,2-tri-tert-butyldisilane.
Atom Number
x
y
z

Si(1)
0.0000
0.0000
0.0000

Si(2)
2.3634
0.0000
0.0000

C(11)
-0.6934
-0.4856
-1.7197

C(111)
-0.4150
0.6942
-2.6778

C(112)
-0.0801
-1.7663
-2.3288

C(113)
-2.2226
-0.6784
-1.6115

H(1111)
0.6761
0.9119
-2.8338

H(1112)
-0.8707
0.4017
-3.6623

H(1113)
-0.9212
1.6263
-2.3069

H(1121)
-0.2372
-2.6906
-1.7095

H(1122)
-0.5874
-1.9049
-3.3218

H(1123)
1.0216
-1.6282
-2.5008

H(1131)
-2.7685
0.2069
-1.1865

H(1132)
-2.5825
-0.8566
-2.6608

H(1133)
-2.4590
-1.5832
-0.9887

C(12)
-0.6132
-0.8653
1.5920

C(121)
-0.1289
-2.3183
1.7953

C(122)
-0.1339
-0.0169
2.7911

C(123)
-2.1582
-0.8616
1.5758

H(1211)
0.9886
-2.4294
1.8320

H(1212)
-0.5585
-2.6480
2.7798

H(1213)
-0.5326
-2.9818
0.9833

H(1221)
-0.4451
1.0617
2.7446

H(1222)
-0.5943
-0.4880
3.7014

H(1223)
0.9847
-0.0678
2.8832

H(1231)
-2.6105
-1.4632
0.7415

H(1232)
-2.4745
-1.3080
2.5573

H(1233)
-2.5457
0.1913
1.5149

H(13)
-0.5287
1.3955
0.1527

C(21)
3.1975
1.7113
0.0000

C(211)
2.7590
2.5132
1.2458

C(212)
4.7231
1.4791
0.0790

C(213)
2.8952
2.5562
-1.2578

H(2111)
2.9870
1.9406
2.1853

H(2112)
3.3764
3.4518
1.2345

H(2113)
1.6713
2.7949
1.2479

H(2121)
5.0854
0.9193
-0.8253

H(2122)
5.1855
2.5031
0.0808

H(2123)
5.0542
0.9302
1.0018

H(2131)
1.7947
2.7687
-1.3365

H(2132)
3.4419
3.5265
-1.1094

H(2133)
3.2433
2.0871
-2.2176

H(22)
2.9237
-0.7961
1.1371

H(23)
2.8466
-0.6742
-1.2415
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