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Figure S1. 'H NMR spectrum of L! taking CDCls as solvent.
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Figure S3. 'H NMR spectrum of L? taking CDCls as solvent.
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Figure S4. 3C NMR spectrum of L? taking CDCls as solvent.
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Figure S5. 'H NMR spectrum of L3 taking CDClz as solvent.
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Figure S7. Electronic absorption spectra of ligands L!-L® in dichloromethane solution.
Molecule Amax (nm) € (M'ecm?)
L? 364,473 64100, 3680
L2 326, 366 35040, 55430
L3 365,471 63510, 3990

Table S1. Spectral data of ligands L'-L3 in dichloromethane solution.
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Figure S8. Electronic absorption spectra of complexes Co1-Co3 in dichloromethane solution.

Molecule Amax (nm) € (M1cm?)
Col 334, 390, 420 35020, 11960, 9220
Co2 356, 418, 454 56300, 17060, 10790
369, 419, 456 80400, 27440, 17240

Table S2. Spectral data of complexes Co1-Co3 in dichloromethane solution.
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Figure S9. ESI-MS of ligand L! in acetonitrile solution.
Intens. AS-25000001.d: #MS, 0.6min #37
2504
1+
610.3701
2004
1501
100+
501
0 L I
200 400 600 800 1000 1200 1400 1600 miz

Figure S10. ESI-MS of ligand L2 in acetonitrile solution.
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Figure S11. ESI-MS of ligand L3 in acetonitrile solution.
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Figure S12. ESI-MS of Co1l in acetonitrile solution.
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Figure S14. ESI-MS of Co3 in acetonitrile solution.
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Figure S16. FT-IR spectrum of free ligand L2.
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Figure S17. FT-IR spectrum of free ligand L3.
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Figure S21. *H NMR spectrum of Co1l taking CDCls as solvent.
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Table S3. Crystal data and structural refinement parameters for complexes Col and Co3.

Empirical formula C35 H33 Cl2 Co N5 02 [+ solvent] C35 H35 CI2 Co N7
Color Clear light red Red
Formula weight 685.49 683.53
Temperature (K) 150 293(2)
A (A) (Mo-Ka) 0.71073 0.71073
Crystal system monoclinic monoclinic
Space group C12/c1 P121/n1
a(A) 38.476(2) 10.1685(6)
b(A) 16.3803(10) 35.634(2)
c(A) 11.5978(7) 10.5820(7)
a(®) 90 90
BC) 93.820(5) 114.904(4)
v(©) 90 90
z 8 4
Pealc(gem3) 1.249 1.306
F(000) 2840.0 1420.0
Orange for data collection 2.608-32.812 2.198-28.416
Index ranges -42<h<56, -24<k<21 -13<h<11, -47<k<40
-16<I<16 -14<I<13

Refinement method

Full matrix least-squares on F?

Full matrix least-squares on F?

Data/restraint/parameters 12566/0/408 8596/0/410
GOF? on F? 0.961 1.076
R [1 > 20(1)] 0.0887 0.0994
R: (all data) 0.2089 0.1612
WR:* (1 > 26(1)) 0.1893 0.2439
wR: (all data) 0.2606 0.2703

AGOF = [2[w(Fo?—Fc?)?] /M—-N)]¥2 (M = number of reflections, N = number of parameters refined). ® R1= Z" Fo|-

|Fc|| /2| Fol, “wWR2 = [E[w(Fo>~Fc2)2]/2 [w(Fo2)2]]>

Table S4. Selected bond lengths and bond angles of complex Col.

Bond Lengths (A) Bond Angles(°)
Col—N1 2.233(4) N3—Col—N1 76.42(13)
Col—N3 1.988(3) N3—Col— N5 77.53(13)
Col—N5 2.236(4) N1— Col—N5 153.49(12)
Col—Cl1 2.2952(12) N3—Col—ClI2 120.09(10)
Col—CI2 2.2499(12) N3— Col—CI1 107.97(10)
N1— Col— CI2 96.39(10)
N1— Col—Cl1 91.37(10)
N5— Col— CI2 92.38(10)
N5— Col—CI1 101.26(9)
Cl2— Col—Ci1 131.83(5)
Table S5. Selected bond lengths and bond angles of complex Co3.
Bond Lengths (A) Bond Angles(°)

Col—N1 2.192(5) N3—Col—N1 77.5(2)

Col—N3 1.980(5) N3—Col— N5 77.9(2)
Col—N5 2.169(5) N1— Col—N5 155.3(2)
Col—Cl1 2.255(2) N3—Co1l—ClI2 105.07(16)
Col—CI2 2.297(2) N3— Col—CI1 112.28(17)
N1— Col— CI2 94.85(15)

N1— Col—Cl1 93.55(15)

N5— Col— CI2 93.78(17)

N5— Col— CI1 93.51(16)

Cl2— Col—CI1 142.64(8)
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Figure S25. 'H NMR spectrum of 3aa taking CDClz as solvent.

13 12 11

14

w

SHEF—

T0ET—
WL
66171

LOLTT~L
ossz1-f
67T

96ET—

TE8PT—

250

0

30

160 150 140 130 120 110 100 90 80 70 &0 S0

170

180

240 230 220 210 2000 190

1 (ppm)

Figure $26. 1*C NMR spectrum of 3aa taking CDCls as solvent.

16



S8E~
00 v
gy

89°9

£6°9

9¢°L

OCH,

==F 4

=

L6°

16"

=

6.8

=

6.7

73 72 71 7.0 6.9

7.4

fl (ppm)

-00°¢
0870

~£07|

vy

13 12 1 10
fl (ppm)
Figure S27. *H NMR spectrum of 3ab taking CDCls as solvent.
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Figure S41. 'H NMR spectrum of 3db taking CDCls as solvent.
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Figure S60. 'H NMR spectrum of 5af taking CDClz as solvent.
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Figure S70. *H NMR spectrum of 5be taking CDCls as solvent.

13 12 11

14

[Is]
—

ST0E—

e or—

)
|
wi
i
|

ISTI~,
SEPII~-
£8°071~
10621

__m.mﬂw
9671

TUsET—
09°6ET—
8L TPl

£8°651—

30 20 10

40

w

80 70 60

90

0 140 130 120 110 100

240 230 220 210 200 190 180 170 160 15

250

fl (ppm)

Figure S71. 3 CNMR spectrum of 5be taking CDCls as solvent.
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Figure S75. 3 CNMR spectrum of 5ca taking CDCls as solvent.
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Figure $120. *H NMR spectrum of 5fd taking CDClz as solvent.
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Figure S122. 'H NMR spectrum of 5fe taking CDCls as solvent.
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Figure $124. 'H NMR spectrum of 5ff taking CDCl3 as solvent.
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Figure S127. 3CNMR spectrum of 5ga taking CDCls as solvent.
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Figure S131. 3 CNMR spectrum of 5gc taking CDCls as solvent.
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Figure S172.13C NMR spectrum of 5hb taking CDCls as solvent.

200 190 1a0 170 160 150 140 130 120 110

210

91



Experimental

1 / Pattern

786.2252

QL1 D

N/CO\N

282

Simulated
/Pattern
/786.2252
787?2’283 B
. |
788.2248
'788 2248
1+
789.2264
790.1;258 J /\
_ N /\
. A r T T 1
786 787 788 789 790 1 785 786 787 788 789 791 792
m/z

Figure S173. The ESI-MS spectrum of Co-alkoxide species (A) Experimental Pattern (B) Simulated Pattern.
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Figure S174. The ESI-MS spectrum of Co—H species (A) Experimental Pattern (B) Simulated Pattern.
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Figure S175. The ESI-MS spectrum of Co-alkoxide species (A) Experimental Pattern (B) Simulated Pattern.
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Figure S176. The ESI-MS spectrum of Co—H species (A) Experimental Pattern (B) Simulated Pattern.
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Figure S177. The ESI-MS spectrum of intermediate IV of N-alkylation of anilines (A) Experimental Pattern (B) Simulated
Pattern.
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Scheme S3. Probable mechanism of N-alkylation of anilines.
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Scheme S4. Probable mechanism of a-alkylation of ketones.
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Scheme S5. Probable mechanism of dehydrogenative cyclization.
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