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A. NMR spectra of modified POSS (1a-1d)

(‘Bu);Si;06(OH),(OSiMe3) (1a)
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Figure S1.1. 'H NMR spectrum of 1a in benzene-d; at r.t. (400 MHz).
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Figure S1.2.

BC{'H} NMR spectrum of 1a in benzene-ds at r.t. (100 MHz).
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Figure S1.3. 2°Si{'H} NMR spectrum of 1a in benzene-d; at r.t. (79 MHz).
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(‘Bu),Si;04(OH),(OSiMe,Ph) (1b)

—OMAr~LIOHN O WO MNONMEOTMTr— AR~ OO M TMONN —— OO~ IONO
PO NNOANN N — N—OOCOCO =000 0000 OO0 O M~r~r~no
mr‘\r‘\%j\ i o P s W
=T
(=2}
-
=4 2]
= e
fs]
o~ [Ty =]
f=2] an 0
. [= .
- g o /
Bl ) ¥
I I\ J\__._J L_._,\JL
10 9 8 7t 6 5 4 3 2 1 0 -1
8/ppm

Figure S2.1. 'H NMR spectrum of 1b in benzene-ds at r.t. (400 MHz).
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Figure S2.2. 'BC{'H} NMR spectrum of 1b in benzene-ds at r.t. (100 MHz).

oo =T DROr~MO
mo =] —_——lD O~
=] o (OO =~
Ty
—
o~
e
o~
o~
s
i
o
— =
o
20 10 0 10 20 -30 40 50 60 70 80

Figure S2.3. 2°Si{'H} NMR spectrum of 1b in benzene-d; at r.t. (79 MHz).



(‘Bu)7Si;09(OH),[OSiMe,CsHy(OMe-2)] (1¢)
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'H NMR spectrum of 1¢ in benzene-dg at r.t. (400 MHz).
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Figure S3.2. BC{'H} NMR spectrum of 1¢ in benzene-ds at r.t. (100 MHz).
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Figure S3.3. 2°Si{'H} NMR spectrum of 1¢ in benzene-d; at r.t. (79 MHz).

(lBu)7SI709(OH)2[OSIM62C6H4(PPh2-2)] (ld)
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Figure S4.1. 'H NMR spectrum of 1d in benzene-ds at r.t. (400 MHz).
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Figure S4.2. BC{'H} NMR spectrum of 1d in benzene-ds at r.t. (100 MHz).
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Figure S4.3. 2°Si{'H} NMR spectrum of 1d in benzene-d; at r.t. (79 MHz).
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3IP{'H} NMR spectrum of 1d in benzene-dg at r.t. (162 MHz).



B. NMR spectra of POSS supported chromium catalysts (2a-2d)
[(Bu),Si;O1;(0SiMe;)]CrCH(SiMes), (2a)
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Figure S5.1. 2°Si{'H} NMR spectrum of 2a in benzene-d; at r.t. (79 MHz).
(‘Bu);Si70,1(0SiMe,Ph)]CrCH(SiMes;), (2b)
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Figure S6. 2°Si{'H} NMR spectrum of 2b in benzene-d; at r.t. (79 MHz).



{(iBu)7Si7O] 1 [OSIMCQC6H4(OM€-2)] } CI'CH(SIM63)2 (20)
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Figure S7. 2°Si{'H} NMR spectrum of 2¢ in benzene-ds at r.t. (79 MHz).

{('Bu),Si;0;,[0SiMe,CsH4(PPhy-2)]} CrCH(SiMes), (2d)
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Figure S8.1. °Si{'H} NMR spectrum of 2d in benzene-d; at r.t. (79 MHz).



6. 97

50

40 30 20 10 0
&/ ppm

Figure S8.2.
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3IP NMR spectrum of 2d in benzene-dy at r.t. (162 MHz).



C. UV/vis spectra measurement
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Figure S9. UV/vis (DRS) spectra of a) POSS-supported catalysts (2a-2d) and b) SiO,-supported
catalysts (SiO,-b-d).



D. Assignment and analytical method in NMR for polyethylene

Figure S10 reports typical 3C{'H} and 'H NMR spectra of the obtained PE (entries 3 and 5 in
Table 1). The chemical shift was referenced to methyl carbon (1.98 ppm) and methyl proton (0.09
ppm) of hexamethyldisiloxane (HMDS) in BC{'H} and 'H NMR, respectively. The peak
assignments have been done based on Refs. [1] and [2]. The fractions of methyl branches and the

saturated ends were determined from '3C{'H} NMR based on the following equations.

of methyl branch (/1000C) = Ip1/I,,, ;- X 1000

Eq. (1) Fraction
Eq. (2) Fraction ©f Saturated end (/1000) =Is/I,;4c X 1000
Eq. (3) Ig; = (I1py + Iyypy + Lap1) /4
Eq. (4) Is= s+ s+ 135)/3
Eq. (5) Liotaic = Imain chain
Main chain 15, 25 -
v WW Saturated end
pAY
Vinyl end 1B1
W\/BN/AFMQBWVV
Methyl branch
Entry 3
* Impurity from solvent
3S
a1 Bl pB1 2 1
Entry 5 w | )
k 4 30 20 10 5

5/ ppm

Figure S10.1. BC{'H} NMR spectra of typical PE (100 MHz).



The fraction of the vinyl ends were determined from '"H NMR based on the following equations.

Eq. (6) Fraction of vinyl end (/1000C) = Ivi/I, ., X 1000
Eq. (7) Iy;= Ly + 1y)/3
Eq. (8) Itotal = (IMain chain)/2
v Wm
Zv Main chain HMDS
Vinyl end
v o Entry 3
ot et g s A p i
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Figure S10.2. 'H NMR spectra of typical PE (400 MHz).
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