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1. Characterization data for synthetic compounds 6-14

6-8-6 tricyclic laddersiloxane (6)

¢\s/ 0 3{0"” \SiA
§/ \ \\\\\ \SI\ /S/i. ,,,,, / \é
= AN

H NMR (600.17 MHz, CDCls):  =5.95-6.16 (m, 24H) ppm.

»Si NMR (119.24 MHz, CDCls): 5 =-35.21, —69.15 ppm.

13C NMR (150.91 MHz, CDCls): d = 128.65, 132.64, 133.07, 136.44, 137.39, 137.85 ppm.

MALDI-TOF MS (m/z): 514.96 ([M+H]*, calcd 514.02).

Elemental analysis: Calcd for C1éH24OsSie: C, 37.47; H, 4.72. Found: C, 37.15; H, 4.79.

6-8-6 tricyclic laddersiloxane (7)

\/\ /o"""/Si/o\S\ ° /\/
Si o o) Si
/\/\ow\Si\o/s/.,”o/\/\

1H NMR (600.17 MHz, CDCl3): 6=1.74 (d, ] =7.90 Hz, 4H), 1.80 (d, ] = 7.90 Hz, 4H), 4.93-5.04 (m, 8H), 5.74-5.86 (m, 4H),

5.95 (dd, ] =20.62, 14.43 Hz, 4H), 6.07 (dd, | =20.62, 4.12 Hz, 4H), 6.14 (dd, | = 14.43, 4.12 Hz, 4H) ppm.

»Si NMR (119.24 MHz, CDCls): 6 =-15.78, —-69.17 ppm.

13C NMR (150.91 MHz, CDCls): d = 22.23, 23.25, 115.99, 116.06, 128.60, 131.45, 131.58, 137.83 ppm.

MALDI-TOF MS (m/z): 570.76 ([M+H]*, calcd 570.08).

Elemental analysis: Calcd for C20Hs20sSie-H20: C, 40.92; H, 5.84. Found: C, 40.77; H, 5.85.

6-8-6 tricyclic laddersiloxane (8)

H NMR (600 .17 MHz, CDCls): d = 0.31-0.38 (m, 6H), 5.94-6.13 (m, 18H) ppm.
»Si NMR (119.24 MHz, CDCls): 6 =-19.29, -19.39, -19.64, -19.77, —-69.19, —69.25 ppm.

13C NMR (150.91 MHz, CDCls): 5 =-1.09, -0.82, -0.79, -0.73, 128.68, 128.76, 128.85, 128.89, 134.16, 134.40, 134.85, 134.93,

135.03, 135.10, 135.90, 136.16, 137.63, 137.66, 137.73, 137.79 ppm.

MALDI-TOF MS (m/z): 486.89 ([M+H]*, calcd 486.02).

Elemental analysis: Calcd for C1aH240s5i6-0.5H20: C, 33.78, H, 5.06. Found: C, 33.75; H, 5.03.



Molecules 2023, 28, 5699 3 of 39

6-8-6 tricyclic laddersiloxane (9)

4\&/ os- 5{0” \Si’ﬁph
Phrrrr \O\ \S'\o/S/i-,, / \%

H NMR (600.17 MHz, CDCls): d = 5.33 (dd, | =19.59, 15.12 Hz, 0.33H), 5.39 (dd, | = 14.78, 4.47 Hz, 0.33H), 5.52 (dd, ] =
19.59, 4.47 Hz, 0.33H), 5.89-6.24 (m, 16.68H), 6.29 (dd, | = 19.93, 14.78 Hz, 0.33H), 6.99 (t, ] = 7.90 Hz, 1H), 7.22-7.24 (m,
0.5H), 7.35-7.47 (m, 6H), 7.56 (dd, ] =7.90, 1.37 Hz, 1H), 7.66 (dd, ] =7.90, 1.37 Hz, 0.5H), 7.76 (dd, ] =7.90, 1.37 Hz,
1H) ppm.

»Si NMR (119.24 MHz, CDCls): o =-33.86, —33.96, -34.02, —34.38, —68.40, -68.86, —69.00, -69.17 ppm.

BC NMR (150.91 MHz, CDCl): o = 127.84, 127.94, 128.04, 128.08, 128.52, 128.74, 130.57, 130.63, 130.67, 130.73, 131.62,
132.14, 132.57, 132.80, 133.48, 133.65, 133.89, 133.94, 133.99, 134.01, 134.22, 134.40, 136.37, 136.54, 137.16, 137.46, 137.96,
138.02 ppm.

MALDI-TOF MS (m/z): 634.78 ([M+Na]*, calcd 635.03), 650.71 ([M+K]*, calcd 651.00).

6-8-6 tricyclic laddersiloxane (10):

H NMR (600.17 MHz, CDCls): = 0.19-0.28 (m, 48H), 0.52-0.99 (m, 32H), 7.27-7.37 (m, 24H), 7.44-7.49 (m, 16H) ppm.
»Si NMR (119.24 MHz, CDCls): d =-1.12, -1.18, -1.31, -7.94, -55.06 ppm.

1BC NMR (150.91 MHz, CDCls): 8 =-3.50, -3.47,-3.25, 5.08, 6.46, 6.60, 6.68, 6.92, 6.96, 127.69, 127.81, 127.91, 128.85, 129.03,
133.71, 133.84, 133.94, 134.04, 138.99, 139.07, 139.39 ppm.

MALDI-TOF MS (m/z): 1623.16 ([M+Na]*, calcd 1623.56).

Elemental analysis: Calcd for CsoHi200s5i14-0.5H20: C, 59.28; H, 7.59. Found: C, 59.00; H, 7.61.
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6-8-6 tricyclic laddersiloxane (11):
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1H NMR (600.17 MHz, CDCls): d = 0.22 (s, 12H), 0.24 (s, 12H), 0.25 (s, 24H), 0.55-0.82 (m, 32H), 1.40- 1.43 (m, 8H), 7.31-
7.36 (m, 24H), 7.47-7.49 (m, 16H) ppm.

»Si NMR (119.24 MHz, CDCls): 5 =-1.16, -3.80, -3.91, -8.46, -55.41 ppm.

13C NMR (150.91 MHz, CDCls): o = -3.48, -3.46, -2.85, -2.81, 5.04, 6.89,17.27, 17.38, 19.86, 20.02, 20.38, 20.52, 127.85,
127.87,127.91, 128.88, 128.95, 129.02, 133.60, 133.65, 133.71, 138.98, 139.54, 139.60 ppm.

MALDI-TOF MS (m/z): 1680.35 ([M+Na]*, calcd 1680.63)

Elemental analysis: Calcd for CssHi2s0s5i14: C, 60.81; H, 7.78. Found: C, 60.47; H, 7.91.

6-8-6 tricyclic laddersiloxane (12):

Ph Ph
\ Me Me_
Me—Si 5i—Me
Ph\ Me
/
Si 0. \._0_/ .0
Me— Si S Me
\/\ / ; i \ ﬂ-f‘
‘JJISi o\ Si Me
Me \ Si . _Si / \/\|./Ph
o" o "0 SII
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L Me
Me— S Me si”
/ >Ph
Ph Me

H NMR (600.17 MHz, CDCls): 5 = 0.10-0.26 (m, 42H), 0.54-0.78 (m, 24H), 7.31-7.34 (m, 18H), 7.46-7.49 (m, 12H) ppm.
»Si NMR (119.24 MHz, CDCls): 5 =-1.10, -1.14, —6.19, —6.36, —6.82, -54.95, -54.99, -55.31, -55.39 ppm.

13C NMR (150.91 MHz, CDCls): o =-3.51, -3.48, -3.26, —1.64, —-1.49, -1.08, 4.93, 4.99, 6.56, 6.68, 6.81, 6.95, 7.27, 8.83, 9.01,
9.41, 127.70, 127.84, 127.90, 128.87, 128.92, 128.96, 129.01, 133.70, 133.78, 133.86, 133.96, 138.96, 139.02, 139.08, 139.24,
139.44 ppm.

MALDI-TOF MS (m/z): 1327.16 ([M+Na]*, calcd 1327.42), 1345.17 ([M+K]*, calcd 1345.40).

Elemental analysis: Calcd for Ce2Ho6OsSiz-2H20: C, 55.47; H, 7.51. Found: C, 55.49; H, 7.51.
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6-8-6 tricyclic laddersiloxane (13):

Me—Si Si
e r e
cl / o) _o_ ! .0 .
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1H NMR (600.17 MHz, CDCls): © = 0.095-0.11 (m, 48H), 0.60-0.79 (m, 32H), 1.43-1.49 (m, 8H), 2.770 (s, 4H), 2.774 (s, 4H),
2.79 (s, 8H) ppm.

»Si NMR (119.24 MHz, CDCls): 6 =5.37, 2.99, 2.93, -8.58, -55.58 ppm.

13C NMR (150.91 MHz, CDCls): 5 =—4.96, -4.39, —4.32, 4.76, 4.94, 17.06, 17.18, 17.96, 18.12, 20.39, 20.49, 29.94, 30.44 ppm.
MALDI-TOF MS (m/z): 1460.86 ([M+Na]*, calcd 1460.18).

Elemental analysis: Calcd for CaaHi04ClsOsSi-H20: C, 36.29; H, 7.34. Found: C, 34.94; H, 7.30.

6-8-6 tricyclic laddersiloxane (14):

Cl

H NMR (600.17 MHz, CDCls): = 0.10-0.25 (m, 42H), 0.59-0.70 (m, 24H), 2.78-2.79 (m, 12H) ppm.

»Si NMR (119.24 MHz, CDCl): = 5.61, 5.40, 5.20, -6.17, -6.57, -6.92, -55.12, -55.22, -55.58 ppm.

13C NMR (150.91 MHz, CDCl): d = -5.00, —4.80, —4.30, -1.67, —1.55, -1.29, —0.98, 4.58, 4.63, 4.69, 4.75, 4.83, 4.86, 4.92, 8.17,
8.69, 9.07, 9.25, 29.92, 30.02, 30.10 ppm

MALDI-TOF MS (m/z): 1162.79 ([M+Na]*, calcd 1162.09).

Elemental analysis: Calcd for Ca2H7sCleOsSii2-2H20: C, 32.66; H, 7.02. Found: C, 32.49; H, 6.98.
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2.1H, BC, 2Sj,'H-'H COSY and 'H-*C HSQC NMR Spectra for synthetic compounds 6-15
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Figure S1. '"H NMR spectrum for 6.
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Figure S2. 3C NMR spectrum for 6.
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= 25i NMR (119.24 MHz, CDCls)
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Figure S3. #Si NMR spectrum for 6.
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Figure S4. 'H-'H COSY NMR spectrum for 6.
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Figure S5. 'H-13C HSQC NMR spectrum for 6.
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=E 13C NMR (150.91 MHz, CDCls)
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Figure S7. 3C NMR spectrum for 7.
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Figure S8. »Si NMR spectrum for 7.



Molecules 2023, 28, 5699

10 of 39

=]
M
'g WY ‘ L\"‘JM '\"'. S
S
X Ou, \. O I .0,
\/\ Vi /s. s{ \s./\/ |
H i o
: PN A e 2
2 = (L/ \O/SI g R
= A
7
< |
=
-t
= & ﬁ ‘57
g
. , , .
é 2] $,§ - ¢ —_—
E _
T f
Iy
5
=
P T T T T T T
6.0 5.0 4.0 3.0 2.0 1.0 20
X : parts per Million : Proton d.
Figure S9. 'H-'H COSY NMR spectrum for 7.
K|
i) W | |
- l
'E ,‘.;J lU‘,L"JJ . r‘hJ‘ . ll
a S
En X 0. ). 0 /.0 =
S \/\s/ és S{ \Si/\/
2] i o
g L ! - :
- /\/ \o“" s|\°,s. ""o/ \/\
2 7S
=2 7
g
=
2
<
=
=
g
o —
g
=
=2
)
g
£ 2]
E= i
Jo _—
E - —
5 = —— e —
:' = —
E5
a3
s T T T T T T T T T T T
6.0 5.0 4.0 3.0 20 1.0 2.0 3.0 40 5.0

X : parts per Million : Proton

abundance

Figure 510. 'H-3C HSQC NMR spectrum for 7.



Molecules 2023, 28, 5699 11 of 39

g H NMR (600.17 MHz,
X “
o 20 WO RN}
<= S i M
oF NS RN
Si q o Si
. me” \ Si_sh. / =
= o o "0
= — “
5 8
|
S [
<4
~ iy g
< |
<
EE 1420.41 0.4 0.390.380.370.360.350.340.330.320.31 0.3 0.290.280.270.260.
@
g E32
. 2 2332
-
=4
-
<] 8-
a /=
|/ =
£ E
L - S— N . . ‘ . ‘
9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 I—
‘ m
s mzzisipgEsss: g552
= SEéiEcccccnmm 23388
X : parts per Million : Proton

Figure S11. 'TH NMR spectrum for 8.
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Figure S12. ¥C NMR spectrum for 8.
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Figure S22. ®C NMR spectrum for 10.
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Figure S26. 'H NMR spectrum for 11.
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Figure 527. 3C NMR spectrum for 11.
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Figure S33. #5i NMR spectrum for 12.
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Figure S34. 'H-'H COSY NMR spectrum for 12.



Molecules 2023, 28, 5699

23 of 39

] —
= =
=

8 o
g
Ph Ph
=7\ Me Me. -
Ho—s/’ Nl -Me
Ph Me =5 - - - ‘r
Me/\Si/\/g\ /° ””” si~O~gi O Me > E
3 ;l: - 1
;J:i Q o Si Me
MeS | \o“ Si oS o/ \/\S!i/Ph
< Me
a Me
@:,Si—Me /S‘i
+ Ph mé Ph
=
@ 17
=
2
=
g
=
=2
<
S
L=k
z 8
-g =]
=]
oz
g2
£ &
R : -
s 3 - —— —
e — _
E
> T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 0 1.0
X : parts per Million : Proton abundance
Figure S35. 'H-3C HSQC NMR spectrum for 12.
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Figure S36. '"H NMR spectrum for 13.
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Figure S37. 3C NMR spectrum for 13.
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Figure 540. 'H-3C HSQC NMR spectrum for 13.
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Figure S42. ®C NMR spectrum for 14.
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Figure S44. 'H-'"H COSY NMR spectrum for 14.
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3. MALDI-TOF MS Spectra for synthetic compounds 6-15
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Figure 549. MALDI-TOF MS spectrum for 6.
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Figure S50. MALDI-TOF MS spectrum for 7.
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Figure S52. MALDI-TOF MS spectrum for 9.
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Figure S51. MALDI-TOF MS spectrum for 8.
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Figure S53. MALDI-TOF MS spectrum for 10.
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Figure S54. MALDI-TOF MS spectrum for 11.
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Figure S55. MALDI-TOF MS spectrum for 12.
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Figure S56. MALDI-TOF MS spectrum for 13.
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Figure S58. MALDI-TOF MS spectrum for 15.
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Figure S57. MALDI-TOF MS spectrum for 14.
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4. Thermogravimetry/Differential Thermal Analysis (TG/DTA) for compounds 6-14
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Figure S59. TG/DTA spectrum for 6 under No.
. 0.000
45.00 [~ /“‘
\
400.0 — | \‘
\
40.00 - \ ‘
“ —-0.500
350.0 — / ‘
35.00 —
|
300.0 — ! ‘
30.00 [ | ‘ —-1.000
|
250.0 - ‘
> 25.00 — ‘\ E”
= ‘ —|-1500 ©
260.0 — |
20.00 — |
(
150.0 —
15.00 |— — -2.000
i
100.0 |- 10.00 J
f
|
WW \ ‘N‘ I —-2.500
50.0 — 500 | \« ‘ J‘\ \
) e
00 0,00 ey’ | Moot ! e
100 200 300 400 500 600 700 800 900 1000

Temp Cel

Figure S60. TG/DTA spectrum for 7 under No.
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Figure S61. TG/DTA spectrum for 8 under No.
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Figure S62. TG/DTA spectrum for 9 under No.
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Figure S63. TG/DTA spectrum for 10 under No.
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Figure S64. TG/DTA spectrum for 11 under No.
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Figure S65. TG/DTA spectrum for 12 under No.
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Figure S66. TG/DTA spectrum for 13 under No.
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Figure S67. TG/DTA spectrum for 14 under No2.

Table S1. Thermal properties for compounds 6-14 under Nz.

Compounds Tds(°C) Residue at 1000 "C (%)
6 172 80
7 196 55
8 148 24
9 198 60
10 340 18
11 422 20
12 348 33
13 333 10
14 323 17




