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Figure S1. 3D-projection of the unambiguously identified and characterized Qn POS cages. the proportion of
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Si-atom contributing to each 2°Si NMR resonance observed for the compound is given as “.../.../...”
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Figure S2. Ts POSS before and after cleavage of 3-rings
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Table S1. Selected 2°Si NMR Data for Ts POSS Compounds with equivalent functional groups on all vertices
(all Si atoms located in 423" positions)

Entry Functional Group NMR Solvent Chemical Shift Ref
(ppm)

Te-001 vinyl CDCls -71.40 1
Te-002 phenyl CDCls3 -66.9 2
Te-003 ethyl CDCls -56.93 1
Te-004 isopropyl CDCl3 -54.16 3
Te-005 CDCls -56.6 2
cyclohexyl CDCls/EtsN -56.23 4
THF-ds -56.72 5
Te-006 octyl CDCls -54.2 2

Table S2. Selected 2°Si NMR Data for Ts POSS Compounds with equivalent functional groups on all vertices
(all Si atoms located in 43 positions)

Entry Functional Group NMR Solvent Chemical Shift (ppm) Ref
CeDs -84.45 6
CeDs -84.73 7
CDCl3 -84.5 8
Ts-001 H CDCls -84.7 9
CDCl3 -84.12 10
CDCl3 -84.70 11
CDCl3 -84.70 12
Acetone-ds -65.78 13
Acetone-ds -79.7 14
THF-ds -78.1 15
Ts-002 phenyl THF-ds -78.3 16
CD2Clz2 -78.3 17
CDCls -78.3 18
CDCls -78.07 19
Acetone-ds -80.2 14, 20, 21
THF-ds -80.11 22
CDCls -80.19 21,23
CDCls -79 24
CDCl3 -87 25
CDCls -80.20 26
CDCl3 -80 27
Ts-003 CH2=CH- CDCls -81.81 28
CDCls -80.2 29, 30
CDCls -79.5 31
CDCls -81.63 7
CDCl3 -80.19 32
CDCls -79.80 33
-79.3 20
-80.0 15
Te-004 4-nitrophenyl Acetone-ds -79.22 34
Ts-005 4-trimethylsilylphenyl CDCls -78.4 34
Te-006 O CDCla -78.19 35
:
Ts-007 Q J O / CDCls or DMSO-ds -78.15 36
Ts-008 Ethyl CDCls -65.5 37
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Entry Functional Group NMR Solvent Chemical Shift (ppm) Ref
CDCls -65.71 38
CDCls -65.74 11
Ts-009 'CaH7- CDCls -66.26 3
-68.7 39
Ts-010 Cyclohexyl CDCls -69.8 40
-71.19 41
-66.6 39
Ts-011 "CgH17- CDCls -66.64 11
-67.16 42
Ts-012 CsgH17- CDCls3 -66.74 38
CsDs -67.11 43
CDCls -67.07 44
CDCls -67.28 45
CDCls -67.1 46
CDCls -66.2 47
CDCls -67.0 48
CDCls -67.0 49
CDCls -67.1 50
CDCls -67.05 51
CDCls -67.35 52
Ts-013 CICH2CH2CH2- CDCls -67.35 53
CDCls -60.05 54
CDCls -67.00 55
CDCls -67.08 56
CDCls -67.08 57
CDCls -67.08 38
CDCl3/CD3sOH -67.08 58
DMSO-ds -66.64 59
-68.00 60, 61
-67.10 62
-67.08 63
THF-ds -66.7 15
Ts-014 CF3-CH2CH2- DMSO-ds 673 64
Ts-015 HOOC-CH2CH2- DMSO-ds -66.5 65
Ts-016 CH3CH200C-CH2CHa>- DMSO-ds -66.8 65
Ts-017 s~ OH DMSO-ds -68.44 66
H o HNJI
Ts-018 ;\AS/\/OTN HJKH )\N DMSO-ds -68.51 66
-67.04 67
-67.1 68
Ts-019 N3-CH2CH2CH2- CDCls -69.1 46
-69.07 52
-69.07 53
CeDs -66.62 43
Ts-020 NCS-CH2CH2CHz- CDCls -67.58 38
Ts-021 s‘WéiVCI CDCl3 -66.52 57
Ts-022 z‘wéist CDCls -66.60 57
o~ o
T-023 \—¥ CDCly 67.11 69
(@)
Ts-024 CDCls -66.81 70
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Entry Functional Group NMR Solvent Chemical Shift (ppm) Ref
Q CDCls -66.79 70
Ts-025 O/\/\;é CDCl3 -68.5 16
DMSO-ds -66.2 71
Te-026 Q C C/—ﬁ CDCls -66.76 72
Te-027 [F CD2Cl> -66.7 72
on (-
O,N ¢
Ts-028 >: C/—ﬁ CDCl3 -66.70 “
NO, :
Te-029 @ (/—ﬁ CDCls -66.70 a4
Ts-030 . C Cfﬁ CDCl3 -66.77 72
r
DMSO-ds -66.53 73
DMSO-ds -66 74
Te-031 3-ammoniumpropyl, DMSO-ds -66.4 75
8 trifluoromethanesulfonate salt DMSO-ds -66.63 76
DMSO-ds -66.3 to -66.6 77
D20 -66.7 78
H;™N -66.7 75
Te-032 i DMSO-ds -66.92 76
2(CF3S03) -66.8 to -66.9 77

Table S3. Selected 2°Si NMR Data for T10 POSS Compounds with equivalent functional groups on all
vertices (all Si atoms located in 5'4? positions)

Entry Functional Group NMR Solvent Chemical Shift Ref
(ppm)
CeDs -86.26 6
T10-001 H CsD12 -86.50 7,79
CDCl3 -86.4 9
. -81.40 17
T10-002 vinyl CDCls3 805 29
T10-003 phenyl CDCls -79.61 80
T10-004 p-nitrophenyl Acetone-ds -80.92 34
T10-005 p-(trimethylsilyl)phenyl CDCls -79.6 34
T10-006 CDCls -79.59 35, 81
T10-007 CDCls -78.85 82
T10-008 CDCls -67.56 38
-68.94 4
T10-009 3-chloropropyl CDCls 68.95 57
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Entry Functional Group NMR Solvent Chemical Shift Ref
(ppm)
T10-010 Cl-C3He- CDCl3 -68.97 38
T10-011 3-azidopropyl CDCls -68.94 67
T10-012 NCS-CsHe- CDCl3 -69.56 38
T10-013 HOOC-CHCHg- DMSO-ds -68.7 65
T10-014 CH3CH200C-CH2CH2- DMSO-ds -68.9 65
T10-015 H3+Nw DMSO-ds 68.3 75
CF4S0, -68.3 t0 -68.6 77
N e -68.9 75
i : > ]
T10-016 acrsoy DMSO-ds 68.7 to -69.0 77
[e)
T10-017 \)LO/\/\E CDCls -68.70 70
O
T..018 CDCl3 -68.64 70
10 ﬁ)ko/\/\ﬁ: DMSO-ds -68.1 71
T10-019 CsHi7- CDCls -68.68 38
T10-020 NN DMSO-ds 70.65 66
0 HNTX
T10-021 ,WSNOTHWN *\io DMSO-ds -70.69 66
H H
T10-022 ﬁ\/\/éivm CDCl3 -68.45 57
T10-023 z‘wéivm CDCls -68.51 57
T10-024 A C J—ﬁ CDCls -68.62 72
T10-025 [F DMSO-ds -68.1 72
OzN—< %
O,N :
T10-026 @ J—ﬁ CDCls -68.53 44
NO, :
T10-027 @ (/—ﬁ CDCls -68.41 44
0 s
T10-028 J_/ CDCls -68.95 69
T10-029 . C (ﬁ CDCls -68.6 72
I
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Table S4. Selected 2°Si NMR Data for T12 POSS Compounds with equivalent functional groups on all

vertices
Si Speciation and Chemical
Entry Functional Group NMR Solvent Shift (ppm) Ref
5142 5241
T12-001 H CeDs -85.78 -87.76 6
. -80.24 -83.26 17
T12-002 Vinyl CDCl3 -81.36 -83.37 29
T12-003 phenyl CDCl3 or THF-ds -78.2 -80.1 83
T+12-004 p-nitrophenyl Acetone-ds -80.34 -82.24 34
T12-005 p-(trimethylsilyl)phenyl CDCls -79.4 -81.5 34
T12-006 CDCls -79.45 -81.29 35
T12-007 CDCl3 -78.69 -80.44 82
T12-008 CDCl3 -67.53 -69.79 38
T+12-009 Cyclohexyl CDCl3 or CsDs -71.29 -74.29 40
-68.73 -71.37 38
T12-010 Cl-C3He- CDCl3 -68.71 7137 57
T12-011 NCS-CsHe- CDCl3 -69.27 -72.07 38
T12-012 3-chloropropyl CDCls -68.68 -71.34 44
T12-013 3-azidopropyl CDCls -68.69 -71.36 67
T12-014 CF3CH,CH,- THF-ds -69.24 -72.05 84
T12-015 Hf\/\s/\/OH DMSO-ds -70.44 -72.89 66
T12-016 fwsNoTnWN kx\i DMSO-ds -70.48 -72.92 66
T12-017 fwéivm CDCl3 -68.25 -70.94 57
T12-018 ﬁ\/\/éivNa CDCl3 -68.37 -71.04 57
O
T12-019 CDCI -68.47 -71.18 7
B \)J\o/\/\ ’ 0
o]
CDCls -68.44 -71.14 70
1020 YKO/\/\é DMSO-6s -67.3 -70.3 71
H3+NW
T12-021 - DMSO-ds -67.6 -70.7 75
CF3S0,
H3+N\/\ N
N7, -68.0 -71.3 75
T12-023 A C C/—ﬁ CDCls -68.30 -71.03 72
T12-024 (f—/> DMSO-ds -67.8 -70.3 72
)
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Si Speciation and Chemical
Entry Functional Group NMR Solvent Shift (ppm) Ref
5142 5241
o,N :
T12-025 %} O/—ﬁ CDCls -68.21 -70.90 44
NO, :
T12-026 @J—/» CDCl3 -67.98 -70.75 44
T12-027 5 C J—/> CDCl3 -68.30 -70.97 72
r
0 .
T12-028 J_/ CDCls -68.74 -71.46 69

Table S5. Selected ?°Si NMR Data for T, POSS Compounds with n > 12 and with equivalent functional
groups on all vertices

Cage | Functional | NMR Chemical shift (ppm) and silicon speciation iy
Type Group Solvent 624" 6142 615741 5142 5241 53

T1a, -87.89

Dt H CeDs -88.03 -89.71 6
Tia, CDCl; | -80.1 | -78.3 -76.9

Dan Ph CeDs | -791 | -77.6 762 85
824 H -85.35 -87.68 | -85.76 | -87.95 | -88.72 6
T1e H -88.10 | -89.27 6
Daq

Tie W% CDCl; | -77.40 | -78.35 | -79.12 | -79.18 | -79.35 86

Table S6. Selected 2°Si NMR Data for Q, POS Compounds with equivalent functional groups on all vertices

. Cage Chemical

Entry Functional Group NMR Solvent Shift (ppm) Ref
Qs-001 0Si(Me)s Heptane -98.84 87
. CDCls -99.03 88

Q6-002 0OSi(Me);H 98.94 89
Q6-003 0Si(Me),0OH THF-ds -99.94 88
Qe6-004 -OH? (CD3)2CO -90.9 90
. Benzene -109.3 91

Q-001 0si(Me)s THF-ds -108.95 92
CDCls -108.7 93

Qs-002 OSiMe;H CDCls -110.6 7

Heptane -109.36
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Entry Functional Group NMR Solvent CasgrtleiﬂC(I';)eprrr:;:al Ref
THF-ds -110.34 94
CDCls -108.65 92
95
Qs-003 0SiMe,OH THF-ds -109.42 96
Qs-004 0Si(Me),CHCH, CDCl3 -109.03 97
Qs-005 -0Si(OMe)s CD3CN -110.3 98
Qs-006 -0Si(Vi)(OMe), CDsCN -110.2 98
THF- -100. 93
Qs-007 -OH* (CD3)2g£Z) -188.2 90
Qs-008 -0Si(Me),CH,Cl CDCls -109.32 97
Qs-009 -0Si('Pr),H CDCl3 -109.02 99
Qs-010 -0Si(*Pr),0H THF-ds -109.7 99
Qs-011 -0Si(Ph),0H THF-ds -109.9 100
Qs-013 -OSi(OEt),H DMF-d7 -110.2 101
Q10-001 -0Si(Me); Benzene -110.2 91, 102

Q10-002 -0Si(Me),CHCH, CDCls -110.36 97
Q10-003 -0SiMe,CH,Cl CDCls -110.82 97
Qi2-001 -0Si(Me)s CeDs e Eg;jf; 103
Q12-002 -0Si(Me);H (642), g CcDCly 10998 -
Q12-003 -0Si(Me),0H (642), D THF-ds -110.62 104
Q12-004 -OH, Deh * DMSO-ds -101.2 105

-110.61 (524")
Q14-001 -0Si(Me)s (Dsn) CeDs -110.77 (5%4") 103

-112.35 (5%
-108.75 (6'42)
-108.96 (6'5"'4")

Q14-002 -0Si(Me)s (Ca) CeDs -110.39 (5'42) 103

-110.78 (524")

-111.53 (5%

T The Si sites in these compounds are Q3; all others are Q*.

Table S7. Functional groups used to derive parameters A’, B', C' and D' in Equation 2 for Q,» compounds,

together with the values of k; obtained via least-squares fitting

Qn cages used to derive k; for each functional group (no.
chemical shifts shown in parenthesis)
Functional Group Quz Quz Qi (A) | Que (C) ki
Qs Qs Q1o
(1) (1) 1) (Den) (D2q) (D3n) (Cav)
(1) ) (2) (5)

-OSi(Me)s X X X X X X -108.6
-0OSi(Me)2H X X X -109.4
-OSi(Me)0OH X X X -110.0
-OH’ X X -100.0

1 The Si sites in these compounds are Q3; all others are Q4.
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