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Figure S1. Modified synthetic route to obtain complex 1 in ultrahigh purity.
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Figure S2. LC-MS of bulky iPr* aniline in DCM prior to purification.
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Figure S3. LC-MS of bulky iPr* aniline in DCM after four recrystallizations from isopropanol.
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Figure S4. *H NMR spectrum of polyethylene at 70 °C. (Table 1, Entry 3).
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Figure S5. *H NMR spectrum of polyethylene at 75 °C. (Table 1, Entry 8).
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Figure S6. *H NMR spectrum of polyethylene at 80 °C. (Table 1, Entry 11).
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Figure S7. (a) Plot of Mn (blue circles) and D (red triangles) as a function of polymerization time
using 1/PMAO-IP at 70 °C. (b) GPC traces (viscometer detector) of polymerizations run at 70 °C
at various polymerization times (black = 60 min, purple = 45 min, green = 30 min, orange = 15

min).
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Figure S8. Plot of Mx (blue circles) and B (red triangles) as a function of polymer yield using
1/PMAO-IP at 70 °C.
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Figure S9. Plot of Mx (blue circles) and D (red triangles) as a function of polymer yield using
1/PMAO-IP at 75 °C.
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Figure S10. Plot of M, (blue circles) and D (red triangles) as a function of polymer yield using
1/PMAO-IP at 80 °C.



LB04225 Printed: Wednesday, December 21, 2016 10:35:41
C:\Users'\Lauren\Desktop\gpc'2016-12-21_02:57:40_LB04225_01.vdt

/ Refractive Index
1134.0—— —_— - — — — RightAngle Eight Scattering
Low Angle Light Scattering
Viscometer - DP
972.0—
é‘ i
= 810.0— [
N ]
£ 1
3 c48.0 (1
5 1
5 [
z |
A 486.0— I
|
R RN B o - B o
324.0— o \ s
162.0— \
R P — | |
0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0
Retention Volume (ml)
Molecular weight data for peak 1 is non-monotonic. Please read Help - FAQ entry
Multi-Detectors - Homopolymers : Results 6.00— Molecular Weight vs. Retention Volume
[Peak RV - (ml) 19.707 5 60 T
Mu - (Daltons) 44,340 5.60 Sy
Mw - (Daltons) 59.631 N
Mz - (Daltons) 70.535 5.20—
Mp - (Daltons) 56.965
Mw / Mn 1.345 4.80— ~—
[Percent Above Mw: 0 100.000 \\
Percent Below Mw: 0 0.000| 4.40— N
IV - (dl/g) 11117
[Rh{w) - (nm) 10.058 4.00—
Rg(w) - (nm) No Calc
[WtFr (Peak) 1.000 3.60—
Mark-Houwink a 0.698]
Mark-Houwink logK -3.277, 3.20—
Branches 0.000)
Branch Freq 0.000) 2.80—]
[RI Area - (mvml) 167.75
UV Area - (mvml) 0.00) 2.40—
RALS Area - (mvml) 97.10)
LALS Area - (mviml) 62.50) 2.00
TVDP Area - (mvml) 17482 - [T 17 1T 1T 1T 1T T 7T/
150 16.0 17.0 180 19.0 200 21.0 22.0 23.0 24.0 250
Sample Parameters Input Calculated
Sample Conc - (ng/ml) 3.80 3.288
Sample Recovery (%) 0.00 86.516
in/de - (ml/g) 0.1040| 0.0000) 555 WF / dLog M vs. Log Molecular Weight
dA/de - (ml/g) 1.0000] 0.0000 i
. 4.99— |
Annotation ‘
4.44—| " |
Method File after RI intensity increase-0003.vem| 385
[Limits File . |
Date Acquired Dec 21, 2016 - 02:57:40] 2 an | |
Solvent TCB 73 | ‘I
Acquisition Operator admin ; Administrator| - |
ICalculation Operator admin : Administrator] < ‘
IColumn Set CLM6210 - HT X 3 |
Svstem System 1 2.22 | ‘.
[Flow Rate - (ml/min) 1.000)| |
[nj Volume - (ul) 200.0| 1.66— |
[Volume Increment - (ml) 0.00333 ‘
Detector Temp. - (deg C) 160.0| 1.11 |
{Column Temp. - (deg C) 160.0| I
IOmniSEC Build Number 406 0.55— | 1
000 MMz
‘ [ \ | |
2.0 30 4.0 5.0 6.0

Figure S11. GPC of polyethylene. (Table 1, Entry 1)
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Figure S12. GPC of polyethylene. (Table 1, Entry 2)
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Figure S13. GPC of polyethylene. (Table 1, Entry 3)
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Figure S14. GPC of polyethylene. (Table 1, Entry 4)
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Figure S15. GPC of polyethylene. (Table 1, Entry 5)
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Figure S16. GPC of polyethylene. (Table 1, Entry 6)
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Figure S17. GPC of polyethylene. (Table 1, Entry 7)
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Figure S18. GPC of polyethylene. (Table 1, Entry 8)
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Figure S19. GPC of polyethylene. (Table 1, Entry 9)
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Figure S20. GPC of polyethylene. (Table 1, Entry 10)
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Figure S21. GPC of polyethylene. (Table 1, Entry 11)
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Figure S22. GPC of polyethylene. (Table 1, Entry 12)
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Figure S23. GPC of polyethylene. (Table 1, Entry 13)
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Figure S24. GPC of polyethylene. (Table 1, Entry 14)
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Figure S25. GPC of polyethylene. (Table 2, Entry 1)
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Figure S26. GPC of polyethylene. (Table 2, Entry 3)
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Figure S27. GPC of polyethylene. (Table 2, Entry 4)
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&Ihod 'F1le Long Group 1-9-16-0000.vem)| 250
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Date Acquired Jan 23,2017 - 18:26:46 186 i
[Solvent TCB| -5 I
Acquisition Operator admin : Administrator, , I
Calculation Operator admin : Administrator 3.21 |
Column Set CLM6210-HT X 3 Il
System System 1 2,57
[Flow Rate - (ml/min) 1.000| |
[y Volume - (ul) 200.0) 1.93— I
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[Detector Temp. - (deg C) 160.0) 1.25—
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Figure S28. Representative GPC of polyethylene produced using complex 1 prior to rigorous
ligand purification (Note the presence of a high molecular weight shoulder).
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Sample: LB04-223 DSC File: C:..\Long Group\L Brown'LB-04-223.001
Size: 1.6190 mg Operator: Curtis
Method: Long grp PE dsc Run Date: 04-May-2017 14:09

Instrument: DSC Q2000 V24.11 Build 124
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Figure S29. DSC of polyethylene. (Table 2, Entry 1)

Sample: LB04-249 Dsc File: C:..\Long Group\L Brown\LB-04-249.004
Size: 1.6670 mg Operator: Curtis
Method: Long grp PE dsc Run Date: 04-May-2017 11:57
Instrument: DSC Q2000 V24.11 Build 124
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Figure S30. DSC of polyethylene. (Table 2, Entry 2)
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Sample: LB04-250
Size: 2.7050 mg
Method: Long grp PE dsc

DSC

File: C:...\Long Group\L Brown\LB-04-250.001
Operator: Curtis

Run Date: 04-May-2017 16:15

Instrument: DSC Q2000 V24.11 Build 124
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Figure S31. DSC of polyethylene. (Table 2, Entry 3)

Universal V4 5A TA Instruments

Sample: LB04-251 DSC File: C:__\Long Group\L Brown'LB-04-251.001
Size: 3.0710 mg Operator: Curtis
Method: Long grp PE dsc Run Date: 04-May-2017 18:21
Instrument: DSC Q2000 V24.11 Build 124
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Figure S32. DSC of polyethylene. (Table 2, Entry 4)
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Figure S33. Plot of Stress versus Strain for polyethylene homopolymers and block copolymers.

Key: ® = Table 2, entry 1; ® = Table 2, entry 2; ® = Table 2, entry 3; ® = Table 2, entry 4.
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