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1. Isoprene Polymerization Using Fe8H–Fe10H /MAO a

Microstructure(%) c
Entry Cat. Yield % Act. b

cis-1,4 trans-1,4 3,4-

1 Fe8H >99 81.6 33 19 48
2 Fe9H >99 81.6 31 20 49
3 Fe10H >99 81.6 40 10 50

a Polymerization conditions: solvent: 5 mL toluene; complex: 10 μmol; isoprene: 20 mmol; time: 10 min; 
T: 25 ᵒC; MAO/Fe: 500; b 104 g·mol-1·h-1; C determined by 1H NMR and 13C NMR;

2. Synthesis of the pyridine-amide iron complex and its catalysis toward isoprene polymerization

2.1 Synthesis of the pyridine-amide iron complex
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2.2 Isoprene Polymerization Using Fe12H/MAO a

Microstructure(%) c

Entry Cat. Yield % Act. b

cis-1,4 trans-1,4 3,4-

1 Fe12H >99 6.8 50 -- 50
a Polymerization conditions: solvent: 5 mL toluene; complex: 10 μmol; isoprene: 20 mmol; 
time: 2 h; T: 25 ᵒC; MAO/Fe: 500; b 104 g·mol-1·h-1; c determined by 1H NMR and 13C NMR;
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2. NMR Spectra of the Ligands
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Figure S1. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L1H
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Figure S2. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L1H
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Figure S3. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L2H
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Figure S4. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L2H
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Figure S5. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L3Me
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Figure S6. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L3Me
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Figure S7. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L4H
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Figure S8. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L4H
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Figure S9. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L5H
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Figure S10. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L5H
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Figure S11. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L6H
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Figure S12. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L6H
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Figure S13. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L7H
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Figure S14. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L7H
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Figure S15. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L8H
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Figure S16. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L8H
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Figure S17. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L9H
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Figure S18. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L9H
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Figure S19. 19F NMR spectrum (376 MHz, CDCl3, 298 K) of L9H
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Figure S20. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L10H
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Figure S21. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L10H
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Figure S22. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of L11Me
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Figure S23. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of L11Me

3. NMR Spectra of the Representative Polyisoprene 
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Figure S24. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 2).
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Figure S25. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 2). 
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Figure S26. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 3).
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Figure S27. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 3)
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Figure S28. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 6).
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Figure S29. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 6)
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Figure S30. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 7).
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Figure S31. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 2, entry 7)
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Figure S32. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 3) 



S18

020406080100120140

0.
47

0.
53

16
.1
5

16
.3
1

18
.7
4

23
.6
6

76
.8
4

77
.1
6

77
.4
8

14151617181920212223242526

0.
47

0.
53

16
.1
5

16
.3
1

18
.7
4

23
.6
6

Figure S33. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 3) 
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Figure S34. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 6) 
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Figure S35. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 6)
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Figure S36. 1H NMR spectrum (400 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 11)
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Figure S37. 13C NMR spectrum (100 MHz, CDCl3, 298 K) of polyisoprene (Table 3, entry 11)

4. GPC Characterization of the Representative Polyisoprene 

Figure S38. the GPC of Fe(II) complex Fe1H catalyzed polyisoprene (Table 2, entry 1).
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Figure S39. the GPC of Fe(II) complex Fe2H catalyzed polyisoprene (Table 2, entry 2)

Figure S40. the GPC of Fe(II) complex Fe3Me catalyzed polyisoprene (Table 2, entry 3)

Figure S41. the GPC of Fe(II) complex Fe4H catalyzed polyisoprene (Table 2, entry 4) 
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Figure S42. the GPC of Fe(II) complex Fe5H catalyzed polyisoprene (Table 2, entry 5)

Figure S43. the GPC of Fe(II) complex Fe6H catalyzed polyisoprene (Table 2, entry 6)

Figure S44. the GPC of Fe(II) complex Fe7H catalyzed polyisoprene (Table 2, entry 7)
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Figure S45. the GPC of Fe(II) complex Fe8H catalyzed polyisoprene (Table 3, entry 8)

Figure S46. the GPC of Fe(II) complex Fe9H catalyzed polyisoprene (Table 3, entry 9)

Figure S47. the GPC of Fe(II) complex Fe10H catalyzed polyisoprene (Table 3, entry 10)
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Figure S48. the GPC of Fe(II) complex Fe11Me catalyzed polyisoprene (Table 3, entry 11)

Figure S49 the GPC of Fe(II) complex Fe1H – Fe7H catalyzed polyisoprene (Table 2, entries 1 – 7)

Figure S50 the GPC of Fe(II) complex Fe5H, Fe8H – Fe11Me catalyzed polyisoprene (Table 3, entries 3, 
8 – 11)
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5. X-Ray Crystallography of Complexes

Fe3Me:CCDC number: 1884670;
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Fe7H:1884491
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 Fe4H: 1884672; 
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Fe11Me: 1884671
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6. NMR spectrum of L2H ligand deprotonated by AlMe3
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Figure S51 1H NMR spectrum (400 MHz, C6D6, 298 K)
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Figure S52. 1H NMR spectrum (400 MHz, C6D6, 298 K) of L2H
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