Supporting information
Table 1S. "H NMR data (3, ppm; Avy, Hz and Jy.g, Hz) for the complexes observed upon
L*" CoCl, activation with MAO, AlMe; and AIMes/[CPh3][B(CsFs)4] (toluene-ds, 20 °C).

Complex A B c D E F G H Co-Me u-Me
P Py-H,, Py-H, Ar-H, Me,CH Ar-H, N=C(Me) Me,CH Me,CH H

L2Prcollcy, ¢ 116.5 494 100 -17.8 -8.8 4.4 -19.0 -84.6
(Avyp, Hz) 90) (40) (30O (30) (30) (40) (700 (240)
[L¥P'Co"™Me(S)][Me-MAO]~ 2 194 459 NA 24 124 236 -152 -415 ~152
(Avyp, Hz) (40)  (60) (20)  (20)  (70) (100)  (420) (~940)
[LHP"Co"Me(S)]*[B(CgFs)al™ 2 191 443 NA 22 123 233 -146 -40.0 ~143
(Avyp, Hz) (50)  (60) (30) (20)  (70) (120)  (520) (~1600)
[LHP'Co(S)]* [Me-MAO]” 3 771 835 NA 120 NA -0.80 1.03 244
(Y, Hz) (7.8) (8.3) (6.4) 64) (~6)
[LEP"Co'(S)I*[B(CeFs)al 3 748 792 NA 115 NA -0.81 091 244
(Y, Hz) (73) (1.7 (5.5) (5.9 (=5
LZP'Co'(u-Me)(p-Cl)AlMe, 4a NA 81 NA NA NA -0.07 0.8 3.1 -1.6
LZP"Co'(u-Me),AlMe, * 4 75 97 NA 1.1 NA NO 0.6 3.1 -2.8
(L2 Col(n-C,Hy) I [AIMe,Cl]~ 5 NA 81 NA 11 NA 0.6 0.8 3.1
[L*P"Co'(n-No) ] [MeB(CgFs);]™ 3y 669 755 687 105 7.00 I1.11 098 285 N/O
[LZP"Co'(n-CoH)T [MeB(CeFs)s™ ¢ 3cama ~7.0 800 677 109 ~7.0  0.75 0.76  3.02 N/O
L?PCo'Me ¢ 786 1019 737 119 749 -1.14 062 313 N/O
L2Prcolcy ¢ 691 954 727 118 741  0.05 1.06 333

“ Solution in CH,Cl,. ” Spectra recorded at —10 °C, only broad singlets in the each case. © The data from ref. *'. N/O

—not observed. NA — not reliably assigned.



Table 2S. 'H NMR data (8, ppm; Avyp, Hz and Jy.g, Hz) for the complexes observed upon
L3MeC0Clz activation with MAO, AlMe; and AlMe3/[ CPh;][B(C¢Fs)4] (toluene-ds).

. A B C D E F

Complex T°C by, Py-H, Ar-H, ArMe, Ar-Me, N=C(Mey COMe AlMe
L*Mecollcl, ¢ +20 1107 363 65 =265 170 -0.5
(Avp, Hz) (5200 (210) (60) (210)  (80) (100)
L*Mecollcl, ¢ -20 1415 493 65 -381 215 -0.5
(Avyp, Hz) (1100) (570) (110) (540)  (230) (110)
[L*MeCo"(n-Me), AlMe, ] [Me-MAO] 6 20 1476 375 344 79 434 -5.6 N/O 552
(Av ), Hz) (130)  (50) (60) (260)  (40) (170) (120)
[L*MeCo"(u-Me), AlMe, ] *[B(CeFs)a]™ 6' 20 1478 363 353 8.1 434 -39 N/O 572
(Avyp, Hz) (60) (30) (20)  (160) (20) (60) (60)
[LMeCo™e(S)] [Me-MAO]~ 7 =20 217 520 NA =263 NA -31.7 N/O?®
(Avyp, Hz) (80)  (170) (340) (170)
[LMeCo™e(S)] [Me-MAO]~ 7 +20 202 464 NA =225 NA -249 N/O*
(Avy, Hz) (60)  (60) (140) (100)
[L™MeCo™e(S)]"[B(CeFs)a]” 7' 20 21.6 504 NA -255 NA -30.6 N/O
(Avyp, Hz) (100)  (70) (260) (140)
[LMeCo'(S)]'[Me-MAO]~ 8 +20 7.61 819 6.71 1.88 1.86 -0.71
(Ju.n Hz) 83) (1.3
[LMeCol(S)1H[B(C4Fs)al” 8 +20 742 7.89 666 180 1.76 -0.72
(Jun, Hz) 6.4) (6.8)
L*MeCol(u-Me)(p-Cl)AlMe, 9a +10 7.5 122 6.8 1.52 243 -1.64 N/O  N/O
L*™Co'(u-Me),AlMe, 9 +10 7.6 126 682 141 2.43 -1.85 N/O N/O
[L*MeCo'(n-C,H) [AIMe;Cl]™ 10 +10 72 835 654 157 2.03 0.36
L™MeCo'Me © +20 7.88 1008 699 193 2.28 -1.21 0.46
L*MecolCl ¢ 20 690 949 693  2.19 2.18 -0.06
(Jun, Hz) @7 (1.7

4 Solution in CH,Cl,. b A broad singlet (0 ~ 171, Av,,, ~ 600 Hz) was observed at O °C after prolonged 'H NMR

spectrum accumulating. © The data from ref. *'. N/O — not observed. NA — not reliably assigned.



Table 3S. 'H NMR data (8, ppm; Avy, Hz and Jy.g, Hz) for the complexes observed upon

L®"Co"'Cl, activation with MAO, AlMes, and AlMe3/[CPh3][B(CgFs)s] (toluene-ds).

Complex T.re PyI}H,,, Py]—sHp ArC—H C((]?)H3)3 AEH N=cF(Me) ArG-H AEH Co-Me AlMe;
L®Co''Cl, 20 141.6 654 146 =365 N/O NO -16.1-110.7
(Avyp, Hz) (860) (480) (190) (410) (130) (780)
LBCo"'Cl, ¢ +20 111.8 509 126 -260 16 104 —-11.8 —858
(Avyp, Hz) (180) (150) (100) (190) (30) (350)  (40) (280)
[L®'Co"(u-Me),AlMe,|[Me-MAO]™ 11 —20 138.6 44.1 307 -358 -6.0 -10.1 298 NA N/O 483
(Avyp, Hz) (100) (70) (70) (270) (30)  (70)  (50) (120)
[L®Co'"Me(S)][Me-MAO]~ 12 -20 ~17.6 ~51.4 NA -147 NA -328 NA NA N/O
(Avyp, Hz) (170) (220) (840) (520)
[L®Co'"Me(S)][Me-MAO]~ 12 +20 165 446 NA -127 NA 265 NA NA ~139
(Avyp, Hz) (120) (480) (400) (250) broad
[L®Co"(-Me),AlMe,]*[B(CgFs)s]” 11’ 20 1402 44.6 310 -364 -63 -106 297 NA N/O 489
(Avip, Hz) 80 (B0) (30) (170) (30)  (50)  (30) (60)
[L®Co"(u-Me),AlMe,]* [B(CeFs)s]™ 11’ +20 1183 37.7 269 -28.7 -48 -82 256 NA N/O 409
(Avip, Hz) (50) (20) (30) (1200 (30) (500 (30O) (40)
[L®“Co"Me(S)]"[B(CFs)l 12" +20 165 443 NA -132 NA -262 NA NA N/O
(Avi, Hz) (180) (110) (240) (170)
[L®'Co'(S)]'[Me-MAOQ] 13 +20 7.64 827 NA 1.17/1.14 NA -0.70 723 6.63
(T Hz) (7.77) (7.54) (7.99) (6.62)
[L®Co'(n-C,H,)]"[AlMe;Cl]~ ? 14 -30 721 803 NA 079 NA 08 NA NA
(Jun, Hz) (5.87) (6.84)

“ Solution in CH,Cl,. ’ The signal of n-C,H, at & 4.82 was observed. N/O — not observed. NA — not reliably

assigned.



Table 4S. "TH NMR data (5, ppm; Avy;z, Hz) for the complexes observed upon L“**Co"Cl,
activation with MAO and AlMe;s/[CPh;][B(C¢Fs)4] (toluene-ds).

Complex T.°C PVI}Hm Pv]—an N=CC(Me) é{m Ame ArF-H AEH AlMe,
L cocl, @ —40 1583 679 13.6 17.8; -4.5; —-16.4; NA
(Avy), Hz) (210)  (140)  (110) ND
+20  113.8  47.1 9.3 14.4; -4.0; -10.3; NA
(Avyp, Hz) (240)  (120) (190) ND
[L P Co"(u-Me),AlMe,] [Me-MAO]™ 15 -40 1567 458 -16.1 370 310 -63 NA 585
(Avyp, Hz) (700) (310)  (230)  (240) (2500 ND ND (360)
+20 1149 374 -8.4 247 238 -59 103 388
[LEPCo"(u-Me),AlMe, | [B(CeFs)4]” 15' —40 1503 436  -15.6 358 295 —62 NA 567
(Avyp, Hz) (110) (110)  (140) (90)  (90) (500 ND (140)

“ Solution in CDCl;. N/O — not observed. NA — not reliably assigned. ND —not detected.



