SUPPLEMENTARY MATERIAL TO

RuO4-Mediated oxidation of secondary amines. 1. 

Are hydroxylamines main intermediates?
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NMR DATA OF SELECTED COMPOUNDS

The 1H and 13C NMR chemical shifts of the desired compounds are included in Table 1S. They are expressed with respect to internal (CH3)4Si (δH = 0) and CDCl3 (δC = 77.16 ppm, as suggested in ref. 1S). 
Table 1S. NMR data of selected compounds

	Compd.
	Chemical shifts (CDCl3, δ / ppm, JH,H / Hz, 24°C) and assignmentsa

	4a
	Bn-N(OH)-CH3

δH: 2.54 (3H, s, CH3), 3.71 (2H, s, Bn), 7.20-7.45 (5H, m, Ph);

δC: 47.8 (CH3), 66.6 (Bn), 127.6 (p), 128.4 (m), 129.9 (o), 137.1

	4b
	Bn-N(OH)-CH2-CH3

δH: 1.15 (3H, t, J=7.2, CH3), 2.75 (2H, q, J=7.2, CH2), 3.79 (2H, s, Bn), 7.20-7.45 (5H, m, Ph);

δC: 12.3 (CH3), 53.9 (CH2), 64.8 (Bn), 127.5 (p), 128.4 (m), 129.9 (o), 137.3

	8d b
	Bn-N(CH3)-CO-Ph

δH: 2.86+3.02 (1.5+1.5H, s+s, CH3), 4.51+4.76 (1+1H, s+s, Bn), 7.17-7.48 (10H, m, Ph);

δC: 33.3+37.1 (CH3), 50.9+55.3 (Bn), 127.0+127.7+128.3+128.5+128.9+129.7 (arom. CH), 136.8+137.2, 171.7+172.4 (CO)

	8e c
	Bn-N(CH2-CH3)-CO-Ph

δH: 0.95-1.30 (3H, br s, CH3), 3.10-3.35 + 3.40-3.65 (1+1H, br s+br s, CH2), 4.40-4.65 + 4.65-4.90 (1+1H, br s+br s, Bn), 7.1-7.45 (10H, m, Ph);

δC: 13.7 (weak, CH3), 43.0 (weak, CH2), 47.0 (weak, Bn), 126.6+127.6+128.6+128.8+129.5 (arom. CH), 134.6+136.8, 172.1 (CO)

	9b
	Ph-CH=N+(O-)-CH2-CH3
δH: 1.58 (3H, t, J=7.3, CH3), 4.00 (2H, q, J=7.3, CH2), 7.36-7.43 [4H, m, m+p+CH=N (at ~7.41 ppm)d], 8.17-8.29 (2H, m, o);

δC: 13.7 (CH3), 62.1 (CH2), 128.6 (o), 129.4 (m), 130.4 (p), 130.7, 133.7 (CH=N)

	9c e
	Ph-CH=N+(O-)-Bn

δH: 4.96 (2H, s, Bn), 7.20-7.45 [9H, m, o+m+p+m’+p’+(CH=N)], 8.06-8.20 (2H, m, o’);

δC: 71.3 (Bn), 128.5+128.7+129.0+129.3 (o+m+p+o’+m’), 130.5 (p’), 132.3 (i), 133.3 (i’), 134.3 (br, CH=N)

	10a
	Bn-N+(O-)=CH2

δH: 4.83 (2H, s, Bn), 6.15+6.45 (1+1H, d+d, 2J=7.35, N=CH2), 7.28-7.38 (5H, m,  Ph);

δC: 69.8 (Bn), 123.8 (N=CH2), 129.2 (o), 129.4 (p), 129.6 (m), 132.5.

	10b
	Bn-N+(O-)=CH-CH3

δH: 2.01 (3H, d, J=5.9, CH3), 4.90 (2H, s, Bn), 6.72 (1H, q, J=5.9, CH), 7.36-7.43 (5H, m, Ph);
δC: 12.9 (CH3), 69.2 (Bn), 129.0 (o), 129.3 (p), 129.5 (m), 132.9, 134.9 (N=CH)

	15a
	Ph-CH(CN)-NH-CH3
δH: 2.52 (3H, s, CH3), 4.72 (s, 1H, CH-CN), 7.30-7.44 (m, 3H, m+p), 7.44-7.55 (m, 2H, o);

δC: 33.5 (CH3), 55.9 (CH-CN), 118.6 (CN), 127.3 (o), 128.85 (m), 128.89 (p), 134.6

	15b
	Ph-CH(CN)-NH-CH2-CH3
δH: 1.17 (3H, t, J=7.1, CH3), 1.45-1.95 (1H, br s, NH),e 2.72-2.97 (1+1H, ABq of q, J=7.1, JAB=11.2, CH2), 4.78 (1H, s, CH-CN), 7.36-7.45 (3H, m, m+p), 7.52 (2H, m, o);

δC: 14.9 (CH3), 42.0 (CH2), 54.5 (CH-CN), 119.0 (CN), 127.4 (o), 129.1 (m+ p), 135.0

	15c
	Ph-CH(CN)-NH-Bn

δH: 1.6-1.8 (1H, br s, NH),e 3.96+4.06 [1+1H, d+d (ABq), JAB=12.8, Bn], 4.75 (1H, s, CH-CN), 7.29 (1H, tt, J=7.2 and 1.6, p), 7.33-7.44 (7H, m, 7H, o+m+m’+p’), 7.55 (2H, dd, J=7.2 and 1.6, o’);

δC: 51.3 (Bn), 53.5 (CH-CN), 118.7 (CN), 127.3 (o’), 127.6 (p), 128.4 (o), 128.6+128.96 (m+m’), 129.03 (p’), 134.7 (i’), 138.1 (i)

	16b
	Bn-NH-CH(CN)-CH3

δH: 1.41 (3H, d, J=7.1, CH3), 3.51 (1H, q, J=7.1, CH), 3.74+3.98 [1+1H, d+d (ABq), JAB=12.9, Bn], 7.18-7.33 (5H, m, Ph);

δC: 19.8 (CH3), 44.7 (CH), 51.8 (Bn), 120.7 (CN), 127.7 (p), 128.5 (o), 128.7 (m), 138.4

	17c
	Bn-N(CH2-CH3)-CH2-CN

δH: 1.16 (3H, t, J=7.2, CH3), 2.68 (2H, q, J=7.2, CH2), 3.46 (2H, s, CH2-CN), 3.66 (2H, s, Bn), 7.25-7.38 (5H, m, Ph);

δC: 12.9 (CH3), 40.8 (CH2-CN), 48.5 (CH2-CH3), 58.3 (Bn), 114.9 (CN), 127.8 (p), 128.7 (m), 129.1 (o), 137.5

	17d f
	Bn-N(CH3)-CH(CN)-Ph

δH: 2.26 (3H, s, CH3), 3.55+3.82 [1+1H, d+d (ABq), JAB=13.1, Bn], 4.89 (1H, s, CH-CN), 7.29 (1H, t, J=7.2, p or p’), 7.32-7.37 [3H, m, m’ (7.35 ppm, t, J=7.2) and p’ (or p)], 7.37-7.44 (4H, m, o’+m), 7.54 (2H, d, J=7.2, o);

δC: 38.4 (CH3), 59.4 (Bn), 60.3 (CH-CN), 115.3 (CN), 127.82 (o), 127.86 (p’), 128.77+128.87 (m+m’), 128.93 (p), 129.04 (o’), 133.9+137.6 (i’+i)

	17e f
	Bn-N(CH2-CH3)-CH(CN)-Ph

δH: 1.06 (3H, t, J=7.1, CH3), 2.39-2.51 + 2.52-2.65 (1+1H, ABq of q, JAB=13.2, J=7.1, CH2-CH3), 3.36 + 3.91 [1+1H, d+d (ABq), JAB=13.6, Bn], 4.86 (1H, s, CH), 7.22-7.45 (8H, m, m+p+o’+m’+p’), 7.51 (2H, d, J=7.2, o);

δC: 13.0 (CH3), 44.5 (CH2-CH3), 55.0 (Bn), 57.5 (CH), 115.7 (CN), 127.4+128.46 (p+p’), 127.9 (o), 128.40+128.50 (m’+m), 128.57 (o’), 134.1+138.9 (i’+i)

	18a
	Ph-C(CN)=N-CH3

δH: 3.82 (3H, s, CH3), 7.45 (2H, t, J=7.2, m), 7.51 (1H, t, J=7.2, p), 7.96 (2H, dd, J=7.2 and 2.0, o);

δC: 45.6 (CH3), 109.3 (C≡N), 127.3 (o), 128.8 (m), 132.0 (p), 133.4, 143.2 (C=N)

	18b
	Ph-C(CN)=N-CH2-CH3
δH: 1.40 (3H, t, J=7.3, CH3),  4.01 (2H, q, J=7.3, CH2), 7.38-7.56 (3H, m, m+p), 7.98 (2H, dd, J=8.1 and 1.5, o);

δC: 15.6 (CH3), 53.5 (CH2), 109.6 (C≡N), 127.6 (o), 129.0 (m), 132.2 (p), 133.6, 141.4 (C=N)

	21b
	Ph-C(CN)=N+(O-)-CH2-CH3
δH: 1.61 (3H, t, J=7.3, CH3),  4.51 (2H, q, J=7.3, CH2), 7.35-7.45 (3H, m, m+p), 8.25-8.35 (2H, m, o);

δC: 13.3 (CH3), 63.4 (CH2), 114.5 (C≡N), 121.4 (C=N), 127.5 (o), 127.9, 128.6 (m), 131.3 (p)

	22b
	Bn-N+(O-)=C(CN)-CH3
δH: 2.12 (3H, s, CH3), 5.32 (2H, s, Bn), 7.33-7.45 (5H, m, o+m+p);

δC: 15.9 (CH3), 69.4 (Bn), 115.4 (C≡N), 118.9 (C=N), 129.4 (o), 130.3 (m), 130.7 (p), 132.0

	27 g
	Bn-N=N+(O-)-Bn

(H: 4.58 (2H, t, J=0.8, Bn), 5.31 (2H, t, J=0.8, Bn’), 7.27-7.50 (10H, m, Ph);

(C: 56.6 (Bn), 74.0 (Bn’), 128.5 (o), 128.6 (p), 128.8 (m), 129.3 (o’), 129.46 (p’), 129.48 (m’), 132.1 (i’), 136.3 (i).

	a Bn means benzylic protons or carbons. Aromatic protons or carbons are labeled as o, m, and p; the values of ipso (i) carbons are in italics. b Mixture of equally populated E/Z isomers; the underlined isomer was chosen arbitrarily. c Very broad signals due to the proximity of coalescence temperature. d Deduced from two-dimension NMR experiment (HMBC). e Vanishes with D2O. f Sign prime (‘) refers to aromatic protons or carbons of Ph-CH ring. g Sign prime (‘) refers to the Bn-N(O) atoms. 
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