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Fig S1. DEPT-135 spectrum of Zr-H sample
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Fig S2. DEPT-135 spectrum of Zr-O sample
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Fig S3. DEPT-135 spectrum of Hf-H sample
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Fig S4. DEPT-135 spectrum of Hf-O sample
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Fig S5. 'H-NMR spectrum of Zr-H sample
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Fig S6. *H-NMR spectrum of Zr-O sample
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Fig S7. *H-NMR spectrum of Hf-H sample
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Fig S8. 'H-NMR spectrum of Hf-O sample
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Fig S9. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 pumol, [1-hexene]= 0.08 mol,
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Molar mass [D]
Sample : [i]
Iniection Date - 18-Jun-20, DB:50:58
Calibration File : CHPCHEM'\DATAKAZEMNCALZE0312 CAL
Calibration Date : Tuesday  20/D6/08 13:51:38
Baseline from :  17.850 min Baseline to : 12,148 min
Intearation from: 17.850 min Intearation to - 12148 min
MHK - A [Cal.): 0.000000E+D MHK - K [Cal): 1.00003DE+0 mi'g
Eluent : THF Flowrate : 1.000 ml/min
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : FPLpel OH-MIXED C Temperature : 20980
Detector 1 - RID A, Refractive Index Signal Delav volume : 0.000 ml
Crperator : IPPE Acquisition interval : 0430 sec
ndiA
Mn: 543282 a/mal
Mw: 555652 afmod
Mz : 5.6000e2 o'
My - 0.000000 gfmol
D - 1.0228e0
Inl: 0.0DO000 milig
Vip: 1.8612e1 mil
Mp : 5425422 o'
A 5.1335e3 ml"y
< M6 0.00
wit 100.00
> 1058 0.00

t=3 h, Al/M= 500, T=80 °C

Agilant GPC-Adion Ray ADLE
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Molar mass [0]
Sample : I
Iniection Date :
Calibration File : CALIBI312.CAL
Calibration Date :
Baseline from : 18447 min Baseline to : 18.738 min
Intearation from: 16447 min Intearation to : 19.738 min
MHE - A (Cal): 0.000000E+D MHK - K [Cal.): 1.000000E+0 mifg
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 2 Temperature : 3000 C
Detector 1 : RID A, Refractive Index Signal Delav volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndia
Mn: 57770l aimel
ol - 7.22Dde2 a'mod
Mz : 1.0358e3 afmod
My 0.000000 gfmod
D : 1.2487e0
[ml: 0.DDO000 milig
Vip: 1.8662e1 mil
Mp : 5.1572e2 a'mod
A 4 21523 ml"y
< 174 0.00
Wit : 100.00
> 4893 0.00

Fig S10. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-hexene]= 0.08 mol,

t=9 h, Al/M= 500, T=80 °C
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Molar mass [0]

Sample : B-SECOND

Iniection Date - 18-Jun-20, 11:17:22

Calibration File : COHPCHEM\1'\DATAKAZEMNCALRE0312 CAL

Calibration Date : Tuesday  20/D8M0%2 13:51:38

Baseline from : 18465 min Baseline to : 1
Intearation from: 18465 min Intearation to : 1
MHEK - A [Cal.): 0.0DDO00E+D MHEK - K [Cal): 1
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : xpoanc
Detector 1 - RID A, Refractve Index Signal Delav volume - 0,000 ml
Orperator : IPPE Acquisition interval - 0430 sec

Mn - £.1038e2 afmol
Mw: TETE3e2 afmol
Mz - 1.1045e3 afmol
My 0.D00o0oo gfmod
D : 1.2581e0

[nl: 0.DDO000 milig
Vip: 1.B633e1 mil
p: 5.3082e2 a'maod
H £ 0604e3 mil™y
243 0.00

Wit : 100.00

> 4807 0.00

Fig S11. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-hexene]= 0.08 mol,

t=18 h, Al/M= 500, T=80 °C
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Fig S12. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-hexene]= 0.08 mol,
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Molar mass [D]
Sample : ZR-HEX-ED
Iniection Date - 12-Dec-17, 12:58:56
Calibration File : C/HPCHEM\1\DATA 3850802128-08-01-cal-01.CAL
Calibration Date : Thursday 17/11730 08:48:40
Baseline from : 18080 min Baseline to : 12.854 min
Intearation from: 16.080 min Intearation to : 12.854 min
MHE - A (Cal): 0.000000E+D MHK - K [Cal.): 1.000000E+0 mifg
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : a0 C
Detector 1 - RID A, Refractive Index Signal Delay volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndia
Mo: 801672 almol
Mw: 2920532 a'mol
Mz : 128053 afmod
My 0.000000 gfmod
D : 1.3308e0
[ml: 0.00D000 milig
Vip: 1.8250e1 mil
Mp : G.640de2 a'mod
A 1.7631e4 ml"y
< 162 0.00
Wit 100.00
> GATS 0.00

t=24 h, Al/M= 500, T=80 °C
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Molar mass [0]
Sample : T
Iniection Date -  028-Jun-20, DB&:52:01

Calibration File :
Calibration Date :
Baseline from :
Intearation from:
MHE - A [Cal):
Eluent :
Concentration :

Fig S13. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-octene]= 0.08 mol,

COHPCHEMU'DATAKAZEMNCAL2B0312.CAL

Tuesday  20/D60R 13:51:38
18638 min Baseline to :
16638 min Intearation to :
0.0D0000E+D MHEK - K [Cal}:
THF Flowrate :
1.000 gifl Inject volume -
PLgel OH-MIXED C Temperature :

RID A, Refractive Index Signal

Delav volume :
IPPI

t=3 h, Al/M= 500, T=80 °C

Acquisition interval :

1.000 ml/min
20.000 ul
28030 C
0.000 ml
0430 sec

Agilant GPCAaion Rav A 020
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Fig S14. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-octene]= 0.08 mol,
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Maolar mass [D]
Sample : 4
Iniection Date - 18-Jun-20, O7:56:51
Calibration File : C/HPCHEM\1'\DATAKAZEMNCALZE0312 CAL
Calibration Date : Tuesday  20/D6702 13:51-38
Baseline from : 17873 min Baseline to : 18.029 min
Intearation from: 17673 min Intearation to : 12.020 min
MHE - A (Cal): 0.000000E+D MHK - K [Cal.): 1.000000E+0 mifg
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : 30.000 C
Detector 1 - RID A, Refractive Index Signal Delay volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndia
Mn: 555612 aimel
ol - 5.6812e2 a'mod
Mz : 5.8183e2 afmod
My 0.D0Oo0oo gfmod
D : 1.0225e0
[ml: 0.DDO000 milig
Vip: 1.8580e1 mil
Mp : 5.6461e2 a'mod
A 3.7H50e3 ml"y
< 356 0.00
Wit : 100.00
> 1034 0.00

t=9 h, Al/M= 500, T=80 °C
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Maolar mass [D]
Sample : 2
Iniection Date - 18-Jun-20, 10:15:41
Calibration File : CHPCHEM'\DATAKAZEMNCALZE0312 CAL
Calibration Date : Tuesday  20/D6/08 13:51:38
Baseline from :  12.784 min Baseline to : 12.130 min
Intearation from: 13.784 min Intearation to - 12.130 min
MHK - A [Cal.): 0.000000E+D MHK - K [Cal): 1.00003DE+0 mi'g
Eluent : THF Flowrate : 1.000 ml/min
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : FPLpel OH-MIXED C Temperature : 20990 C
Detector 1 - RID A, Refractive Index Signal Delav volume : 0.000 ml
Crperator : IPPE Acquisition interval : 0430 sec
ndiA
Mn: 9.7805e2 aimod
Mw: 120153 afmod
Mz : 1.8082e3 o'
My : 0.000000 gfmol
D - 1.3670e0
Inl: 0.0DO000 milig
Vip: 1.8302e1 mil
Mp : 74127e2 o'
A 5402423 ml"y
< 322 0.00
wit 100.00
> 9680 0.00

Fig S15. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-octene]= 0.08 mol,

t=18 h, Al/M= 500, T=80 °C

Agilant GPC-Adion Ray ADLE
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Maolar mass [D]
Sample : r-zr-gct-80
Iniection Date :  ZZ-Jan-18, 12:57:13
Calibration File : COHPCHEM\DATAV 325050228-10-01-cal-01.CAL
Calibration Date : Thursday 181713 08:55:00
Baseline from :  16.618 min Baseline to : 12.693 min
Intearation from: 16.618 min Intearation to - 12.693 min
MHK - A [Cal.): 0.000000E+D MHEK - K [Cal}: 1.00003DE+0 mifg
Eluent : THF Flowrate : 1.000 ml/min
Concentration : 1.000 gifl Inject volume - 20000 ul
Column 1 : PLgel OH-MIXED C Temperature : 30.000 ¢
Dietactor 1 - RID A, Refractive Index Signal Delav volume - 0.000 ml
Crperator IPPE Acquisition interval - 0430 sec
ndiA
Mn: B8.3162e2 ofmol
Mw:  7.7520e2 o'
Mz - 2. 7BD8e2 afmol
My 0.000000 gimaod
D: 122750
nl: 0.DDO0o0 milig
Vip: 1.8612e1 mil
Mp : 4 B413e2 o'
A 4 F502e3 mil"J
< {60 0.00
Wit 100.00
> 3TE0 0.00

Fig S16. GPC curve of prepared oligomer with Cp,ZrCl,, [cat]= 10 umol, [1-octene]= 0.08 mol,

t=24 h, Al/M= 500, T=80 °C



Wilog M)

Fig S17. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pmol, [1-hexene]= 0.08 mol,
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Molar mass [D]
Sample : ]
Iniection Date -
Calibration File : CALISI312.CAL
Calibration Date :
Baseline from : 16428 min Baseline to : 18.234 min
Intearation from: 16428 min Intearation to : 12.234 min
MHE - A (Cal.): 0.0D0000E+D MHK - K [Cal.): 1.00003DE+0 mifg
Eluent : -7 Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : 2 Temperature : 3000 C
Detector 1 - RID A, Refractve Index Signal Delav volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndiA
Mn: GBIB4el afmod
Mw: 7.76B0e2 '
Mz 055052 o'
My : 0.000000 gfmod
D : 1.1377e0
Inl: 0.DDOoooo milig
Vip: 1.8374el1 mil
Mp : G.8034e2 'mid
A 4 846323 mil™V
10% 4.0251e2 afmod
% G.0480e2 afmid
&% 7 266422 a'maod
B3% 9 .5542e2 a'maod
W 1.1248e3 g'mod

t=3 h, Al/M= 500, T=80 °C

Agilant GPC-Aadon Ray ADLE
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Fig S18. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pmol, [1-hexene]= 0.08 mol,
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Molar mass [O]
Sample : T-SECOND
Iniection Date - 15-Jun-20, 10:44:35
Calibration File : COHPCHEM\T'DATAKAZEMNCALERD312.CAL
Calibration Date : Tuesday  20/D6/0% 13:51:38
Baseline from : 18.457 min Baseline to : 18247 min
Intearation from: 18.457 min Intearation to : 18.247 min
MHEK - A [Cal): 0.DD0OD00E+D MHK - K [Cal): 1.00003DE+0 mifg
Eluent - THF Flowrate : 1.000 mlmin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : wmoc
Detector 1 - RID A, Refractve Index Signal Delavy volume - 0.000 ml
Crperator : IPP1 Acquisition interval - 0430 sec
ndia
Mn: 754352 a/mal
B - 8.8157e2 a'mod
Mz : 1.1188e3 a'mod
My : 0.000000 gfmol
D : 1.1688e0
[l 0.000000 mil'g
Vip: 1.8310e1 mil
Mp : T.35082e2 a'mod
A 5.5023e3 ml™y
< 286 0.00
Wt 100.00
> 4845 0.00

t=9 h, Al/M= 500, T=80 °C

Agilant GPC-Aadon Ray, ADLE
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Fig S19. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pmol, [1-hexene]= 0.08 mol,
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Maolar mass [D]
Sample : 2
Iniection Date - 18-Jun-20, 10:15:41
Calibration File : C/HPCHEM\1'\DATAKAZEMNCALZE0312 CAL
Calibration Date : Tuesday  20/D&702 13:51-38
Baseline from : 15.784 min Baseline to : 18.130 min
Intearation from: 15784 min Intearation to : 12.130 min
MHE - A (Cal): 0.000000E+D MHK - K [Cal.): 1.000000E+0 mifg
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : 2p0800C
Detector 1 - RID A, Refractive Index Signal Delay volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndia
Mn -  37B08eD aimel
Mw: 120153 a'mol
Mz : 1.8082e3 '
My : 0.000000 gfmod
D : 1.3670e0
[ml: 0.DDO0o0 milig
Vip: 1.8302e1 mil
Mp : T4127e2 a'mod
A 5402423 ml"y
< 322 0.00
Wit : 100.00
> 9680 0.00

t=18 h, Al/M= 500, T=80 °C

Agilant GPC-Aadon Ray, ADLE
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Maolar mass [D]
Sample : HF-HEX-RT
Iniection Date - 18-Dec-17, 02:25:20
Calibration File : CHPCHEM\1\DATAV 3250802128-00-01-cal-01.CAL
Calibration Date : Thursday 17/11/30 08:48:40
Baseline from : 14241 min Baseline to : 18443 min
Intearation from: 14241 min Intearation to - 12.443 min
MHK - A [Cal.): 0.000000E+D MHK - K [Cal.): 1.00003DE+0 mi'g
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : zpoanc
Detactor 1 - RID A, Refractive Index Signal Delav volume - 0.000 mli
Crperator : IPPE Acquisition interval : 0430 sec
ndiA
Mn: 181603 aimel
Mw:  3.BE28e3 o'
Mz - TBT17e3 o'
My : 0.000000 gfmaod
D - 218320
Inl: 0000000 milig
Vip: 1.66881e1 mil
Mp : 2.B052e3 o'
A 606883 mi"y
< 200 0.00
wit 100.00
> 43180 0.00

Fig S20. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pmol, [1-hexene]= 0.08 mol,

t=24 h, Al/M= 500, T=80 °C
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Molar mass [0]
Sample : 1
Iniection Date - 18-Jun-20, 09: 18:44

Calibration File :

Calibration Date :

Baseline from :
Intearation from:
MHE - A [Cal):
Eluent :
Concentration :

080522
7.37R0e2
200052
0.000000
1.0701el
0.000000
1.8317el
7.3062e2
566473
0.00
100.00
0.00

Fig S21. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pumol, [1-octene]= 0.08 mol,

COHPCHEM\1'DATAKAFEMNCALEE0312 CAL

Tuesday  20/D602 13:51:38
18708 min Baseline to :
18.700 min Intearation to :
0.000000E+D MHEK - K [Cal):
THF Flowrate :
1.000 g Inject volume :
PLgel OH-MIXED C Temperature :
RID A, Refractve Index Signal

Delav volume :
IPPI

Acquisition interval :

o'l

a'maod

'l

gi'mid

milig

a'maod

mil™v

t=3 h, Al/M= 500, T=80 °C

9.}IZI2 il

a.

J000000E+0 mifg
1.000 mlimin
20.000 ul

30,000 C

0.000 ml

0430 sec
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Fig S22. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pumol, [1-octene]= 0.08 mol,
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Molar mass [D]
Sample : 3
Iniection Date - 18-Jun-20, 09:47:40
Calibration File : CHPCHEM\1'\DATAKAZEMNCALZE0312 CAL
Calibration Date : Tuesday  20/D6/08 13:51:38
Baseline from : 18.311 min Baseline to : 18.181 min
Intearation from: 16.311 min Intearation to - 12,161 min
MHE - A {Cal): 0.0D0000E+D MHK - K [Cal): 1.000030E+0 mifg
Eluent : THF Flowrate : 1.000 ml/min
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : FPLpel OH-MIXED C Temperature : .00 C
Detector 1 - RID A, Refractive Index Signal Delav volume : 0.000 mli
Crperator : IPPE Acquisition interval : 0430 sec
ndiA
Mn - 7.60B3e2 '
Mw:  9.1024e2 o'
Mz : 1.1748e3 o'
My - 0.DDOo0o0 gfmol
D: 1.1823=0
Inl: 0.0DO000 milig
Vp: 1.8302e1 il
Mp : 74127e2 o'
A 4 0708e3 ml™V
< M2 0.00
wl : 100.00
> 5630 0.00

t=9 h, Al/M= 500, T=80 °C

Agilant GPC-Adion Ray ADLE
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Maolar mass [D]
Sample : A
Iniection Date - 18-Jun-20, O7:28:58
Calibration File : CHPCHEM\'\DATAKAZEMNCALZE0312. CAL
Calibration Date : Tuesday  20/D&702 13:51:38
Baseline from : 15.360 min Baseline to : 18.022 min
Intearation from: 13360 min Intearation to : 12.022 min
MHK - A [Cal.): 0.000000E+D MHK - K [Cal.): 1.00003DE+0 mi'g
Eluent : THF Flowrate : 1.000 mlimin
Concentration : 1.000 g Inject volume : 20.000 ul
Column 1 : PLgel OH-MIXED C Temperature : 200890 C
Detector 1 - RID A, Refractve Index 3ig|‘|.3| Delav volume - 0.000 ml
Orperator : IPPI Acquisition interval - 0430 sec
ndiA
Mo: 118653 g/mal
ol - 1.6560e3 '
Mz - 2482823 o'
My : 0.000000 gimol
D - 1.3063=0
Inl: 0.DDO000 milig
Vip: 1.8245e1 mil
Mp : 7.B560e2 'mid
A £ 4813 mi"y
< 356 0.00
Wit 100.00
> 150412 0.00

Fig S23. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pumol, [1-octene]= 0.08 mol,

t=18 h, Al/M= 500, T=80 °C
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Sample : R-hi-OCT-80
Iniection Date :  ZZ-Jan-18, 00:15:45
Calibration File : COHPCHEM\DATAV 325050228-10-01-cal-01.CAL
Calibration Date : Thursday 18/1M18 08:55:00
Baseline from : 12473 min Baseline to : 19.575 min
Intearation from: 14473 min Intearation to : 19.575 min
MHK - A [Cal.): 0.000000E+D MHEK - K [Cal}: 1.00003DE+0 mifg
Eluent : THF Flowrate : 1.000 ml/min
Concentration : 1.000 gifl Inject volume - 20000 ul
Column 1 : PLgel OH-MIXED C Temperature : 20890 C
Dietactor 1 - RID A, Refractive Index Signal Delav volume - 0.000 ml
Orperator : IPPE Acquisition interval - 0430 sec
ndiA
Mn:  17754e3 ofmol
Mw: 37B12e3 afmid
Mz - T 48473 afmol
My - 0000000 gfmod
D: 2.1208=0
[nl: 0.DDO0o0 milig
Vip: 1.7021e1 mil
Mp : 2.4BB2e3 a'mid
A 3.3221e3 mil"J
< 180 0.00
Wit 100.00
> 34211 000

Fig S24. GPC curve of prepared oligomer with Cp,HfCl,, [cat]= 10 pumol, [1-octene]= 0.08 mol,

t=24 h, Al/M= 500, T=80 °C



