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'H and '3C NMR spectra of complex 1
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'H and '3C NMR spectra of complex 2
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TH and 3C NMR spectra of cyclization products
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'TH NMR monitoring of reactions
"H NMR (400MHz, PhBr-ds), ferrocene as internal standard
Substrate 6d: 0.3 mmol; catalyst: 5 mol% of complex 1 and [Ph;C][B(C¢Fs)4] (TB);

condition: 140 °C, 8 h

—2.76

© © N n ©
S ¥ A
N~
Vol

Vs 2.85

X
7d

ferrocene

13



"H NMR (400MHz, PhBr-ds), ferrocene as internal standard
Substrate 6e: 0.3 mmol, catalyst: 10 mol% of complex 1 and [Ph;C][B(C¢Fs)4] (TB),

Temperature: 140 °C
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"H NMR (400MHz, PhCl-ds), ferrocene as internal standard

Substrate 6i: 0.3 mmol; catalyst: 5 mol% of complex 1 and [Ph;C][B(C¢Fs)4] (TB);

condition: 140 °C, 48 h
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"H NMR (400MHz, PhCl-ds), ferrocene as internal standard

Substrate 6m: 0.3 mmol; catalyst: 10 mol% of complex 1 and [Ph;C][B(C¢Fs)4] (TB);

condition: 140 °C, 96 h
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W

'H and '*C NMR spectra of complex 1 + TB
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Table S1. Crystallographic data for complexes 1 and 2

1 2
Empirical formula C4sHgsN-OoZr C47H6,N,O0Zr
Fw 794.25 778.21
Temperature (K) 293(2) 223(2)
A (Mo Ka) (A) 0.71073 0.71073
Cryst. Syst. orthorhombic orthorhombic
color colourless yellow
Cryst size (mm) 0.40 x 0.40 x 0.40 mm 0.40 x 0.20 x 0.20 mm
Space group Pnna P22, 2
a(A) 12.6905(4) 11.480(2)
b (A) 29.8425(13) 14.798(3)
c(A) 12.0229(5) 25.295(5)
a (deg) 90 90
B (deg) 90 90
v (deg) 90 90
V (A3) 4553.3(3) 4297.1(15)
Z 4 4
Deate. (g cm3) 1.159 1.203
u (mm) 0.278 0.294
F(000) 1696 1656
0 Range (°) 3.11to 25 1.59 to 26.23
No. of reflns collected 13016 12546
No. of reflns unique, R;y 4014, 0.0631 7290, 0.0360
Max, min transm 1.00000, 0.61724 0.9436, 0.8916
No. of variables 246 497

Ry, wR, [1> 26(1)]
R;, wR; (all data)
Goodness-of-fit on F?
Largest diff. peak, hole/e A-3

0.0960, 0.1831
0.1392,0.1934
1.102
0.906, -1.867

0.0475,0.1213
0.0523,0.1262
1.028

1.073, - 0.485
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