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Table S1 The adsorption energy (Eads in eV) of NO on TM-C@C3N and TM-N@C3N in N-end-on, O-end-on and side-on configuration (TM= Ti–Ni).
	TM-C@C3N
	End-on (NO)
	End-on (ON)
	Side

	Ti
	–2.082
	–1.195
	–1.527

	V
	–2.915
	–1.941
	–2.514

	Cr
	–2.816
	–1.589
	–2.210

	Mn
	–3.112
	–1.690
	–2.587

	Fe
	–2.815
	–1.453
	–2.162

	Co
	–3.042
	–1.469
	–2.741

	Ni
	–3.730
	–1.965
	–2.925

	TM-N@C3N
	End-on (NO)
	End-on (ON)
	Side

	Ti
	–2.693
	–2.198
	–2.233

	V
	–2.890
	–1.708
	–2.541

	Cr
	–2.715
	–1.643
	–2.431

	Mn
	–3.055
	–1.737
	–1.991

	Fe
	–2.232
	–1.403
	–1.358

	Co
	-2.085
	–1.002
	–1.658

	Ni
	–2.549
	–1.239
	–2.123


Table S2 The V–N bond length (dV-N in Å), Bader charge (Q in e) and adsorption energy (Eads in eV) for reaction intermediates on V-C@C3N via O-distal, O-alternative, N-distal and N-alternative pathway, respectively.
	O-distal
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.915

	*NOH
	1.711
	0.839
	–3.750

	*N
	1.628
	1.244
	–4.577

	*NH
	1.704
	0.997
	–4.886

	*NH2
	1.909
	0.656
	–4.075

	*NH3
	2.205
	–0.014
	–1.382

	O-alternative
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.915

	*NOH
	1.711
	0.839
	–3.750

	*HNOH
	1.963
	0.640
	–3.067

	*NH
	1.704
	0.997
	–4.886

	*NH2
	1.909
	0.656
	–4.075

	*NH3
	2.205
	–0.014
	–1.382

	N-distal
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.915

	*NHO
	1.930
	0.979
	–2.832

	*H2NO
	2.193
	0.615
	–3.602

	*H2NOH
	1.730
	1.082
	–3.232

	*NH2
	1.909
	0.656
	–4.075

	*NH3
	2.205
	–0.014
	–1.382

	N-alternative
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.915

	*NHO
	1.930
	0.979
	–2.832

	*HNOH
	1.963
	0.640
	–3.067

	*H2NOH
	1.730
	1.082
	–3.232

	*NH2
	1.909
	0.656
	–4.075

	*NH3
	2.205
	–0.014
	–1.382


Table S3 The V–N bond length (dV-N in Å), Bader charge (Q in e) and adsorption energy (Eads in eV) for reaction intermediates on V-N@C3N via O-distal, O-alternative, N-distal and N-alternative pathway, respectively.
	O-distal
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.890

	*NOH
	1.711
	1.839
	–3.729

	*N
	1.628
	2.668
	–4.464

	*NH
	1.704
	0.997
	–4.780

	*NH2
	1.909
	0.656
	–3.984

	*NH3
	2.205
	–0.014
	–1.378

	O-alternative
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.890

	*NOH
	1.711
	1.839
	–3.729

	*HNOH
	1.963
	0.640
	–3.048

	*NH
	1.704
	0.997
	–4.780

	*NH2
	1.909
	0.656
	–3.984

	*NH3
	2.205
	–0.014
	–1.378

	N-distal
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.890

	*NHO
	1.930
	0.979
	–2.620

	*H2NO
	2.193
	0.615
	–3.371

	*H2NOH
	1.730
	1.082
	–3.108

	*NH2
	1.909
	0.656
	–3.984

	*NH3
	2.205
	–0.014
	–1.378

	N-alternative
	dV-N
	Q
	Eads

	*NO
	1.782
	0.792
	–2.890

	*NHO
	1.930
	0.979
	–2.620

	*HNOH
	1.963
	0.640
	–3.048

	*H2NOH
	1.730
	1.082
	–3.108

	*NH2
	1.909
	0.656
	–3.984

	*NH3
	2.205
	–0.014
	–1.378


