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1. General Information

All solvents and reagents were purchased from commercial suppliers and used without further purification. All
reactions were carried out in oven-dried glassware and monitored by thin layer chromatography (TLC, pre-
coated silica gel plates containing HF,s4). Reaction products were purified by silica gel chromatography (300-
400 mesh). Melting points were determined using an open capillaries and uncorrected. NMR spectra were
determined on Bruker AV400 in CDCl; or DMSO-dg, with TMS as internal standard for *H NMR (400 MH2z)
and *C NMR (100 MHz), respectively. HRMS were carried out on a QSTAR Pulsar | LC/TOF MS mass
spectrometer or a Micromass GCTTM gas chromatograph-mass spectrometer.

2. General Procedures and Characterization Data of Compounds

2.1 Optimizing the reaction conditions (comprehensive experiments for Table 1 in the text).
Table S1. Copper(l1)-catalyzed oxidation of 1aa to 2aa.?

CHO
Copper(ll) salt
Atmos. (1 atm)
MeO OMe Solvent(2mL), 12 h Meo/@OMe
OH OH
1aa 2aa
Entry Cu(ll) salt (n mol%) Atmos. T [°C] Solvent Yield [%]°
1 CuCl, (3) 0, 25 MeOH trace
2 CuCl, (3) 0, 50 MeOH trace
3 CuCl, (3) 0, 75 MeOH trace
4 CuBr; (3) 0, 75 MeOH trace
5 CuF,(3) 0, 75 MeOH trace
6 CuS04(3) 0, 75 MeOH 0
7 Cu(NO3);(3) 0, 75 MeOH 0
8 Cupric tartrate (3) 0, 75 MeOH 0
9 Cupric citrate (3) 0, 75 MeOH 0
10 Cupric acetylacetonate (3) 0, 75 MeOH 0
11 Cu(Ac0); (3) 0, 75 MeOH 79
12 Cu(Ac0),(3) 0, 50 MeOH 79
13 Cu(Ac0),(3) 0, 40 MeOH 53
14 Cu(Ac0),(3) 0, 50 EtOH 78
15 Cu(Ac0);(3) 0, 50 n-PrOH 71
16 Cu(Ac0); (3) 0, 50 i-PrOH 76
17 Cu(Ac0); (3) 0, 50 n-BuOH 68
18 Cu(Ac0); (3) 0, 50 t-BuOH 74
19 Cu(Ac0), (3) 0, 50 ethylene glycol (EG) 92
20 Cu(Ac0),(3) 0, 50 THF 0
21 Cu(Ac0),(3) 0, 50 CHiCN 0
22 Cu(Ac0),(3) 0, 50 DMF 0
23 Cu(Ac0),(3) 0, 50 CH,ClI, 0
24 Cu(Ac0),(3) air 50 EG 92
25 Cu(Ac0);(2) air 50 EG 92
26 Cu(AcO), (1) air 50 EG 92
27 Cu(Ac0), (0. 5) air 50 EG 69
28 Cu(Ac0), (3) argon 50 EG trace
29 Cu(AcO),H,0 (1) air 50 EG 92

®Reaction conditions: 1aa (1.0 mmol), copper(Il) salt (n mol%), solvent (2 mL), atmos. (1 atm), 12 h. "Isolated yield. *Reaction
time: 24 h.

General procedure: a mixture of 1aa (1.0 mmol, 168.2 mg) and specified copper(Il) salt (n mol%) in solvent
(2 mL) was stirred at specified reaction temperature under corresponding atmosphere for 12 h. Hydrochloric
acid (4 mL, 2%) and methyl tert-butyl ether (MTBE, 4 mL) were added to the reaction mixture successively.
The MTBE phase was separated, and the aqueous phase was further extracted with MTBE (4 mL x 2). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated in vacuo to give a residue,
which was purified by column chromatography on silica gel (eluents: petroleum ether/ethyl acetate 5:1) to
provide the desired product 2aa.
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CHO

MeO OMe
OH 2aa 3 5_Dijmethoxy-4-hydroxybenzaldehyde (2aa):' yellow solid, 167.6 mg (the best yield of 92%),

m.p. 108-110 °C (lit* m.p. 110-111 °C); *H NMR (400 MHz, CDCls, ppm): 69.81 (br s, 1H), 7.15 (s, 2H), 6.10 (br
s, 1H), 3.97 (s, 6H); 3C NMR (100 MHz, CDCl,, ppm): 5190.8, 147.4 (2C), 140.8, 128.4, 106.7 (2C), 56.5 (2C);

HRMS (ESI): m/z [M+H"] calcd. for CoH;,0, 183.0657, found 183.0635.

2.2 General procedure for the Cu(OAc),-catalyzed oxidation of 2,6-disubstituted 4-cresols

and 4-alkylphenols 1 (Scheme 3 in the text).
R3 o._R?

Cu(OAc), (1 mol%)
Ambient air

R! R?2 EG,12h R’ R2
OH 1 OH 22
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Scheme 3. Scope of 1 for Cu(OAc),-catalyzed oxidation. *Reaction conditions: 1 (1.0 mmol), Cu(OAc), (0.01 mmol), EG (2 mL),
ambient air, 12 h. "Isolated yield for the oxidation product. “Recovery for the starting material.

General procedure: a mixture of substrate 1 (1.0 mmol) and Cu(OAc), (0.01 mmol, 1.8 mg) in EG (2 mL)
was stirred at specified temperature under ambient air for 12 h. Hydrochloric acid (4 mL, 2%) and MTBE (4
mL) were added to the reaction mixture successively. The MTBE phase was separated, and the aqueous phase
was further extracted with MTBE (4 mL x 2). The combined organic layers were dried over anhydrous sodium
sulfate and concentrated in vacuo to give a residue, which was purified by column chromatography on silica
gel (eluents: petroleum ether/ethyl acetate 5:1) to provide the corresponding product 2.
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CHO
EtO i OEt

OH 2ab 3 5_piethoxy-4-hydroxybenzaldehyde (2ab): yellow solid, 182.9 mg (87% vyield), m.p. 116-118
°C; 'H NMR (400 MHz, CDCls, ppm): 59.79 (br s, 1H), 7.12 (s, 2H), 6.07 (br s, 1H), 4.20 (q, J = 7.2 Hz, 4H), 1.49
(t, J = 7.2 Hz, 6H); *C NMR (100 MHz, CDCls, ppm): 5190.9, 146.6 (2C), 141.2, 128.3, 107.6 (2C), 65.1 (2C),
14.8 (2C); HRMS (ESI): m/z [M+H"] calcd. for CyHys0, 211.0970, found 211.0962.
CHO

n-PrO i On-Pr

OH 2ac 3 5_Dipropoxy-4-hydroxybenzaldehyde (2ac): yellow solid, 200.2 mg (84% yield), m.p. 64—66
°C; 'H NMR (400 MHz, CDCls, ppm): §9.79 (br s, 1H), 7.12 (s, 2H), 6.05 (br s, 1H), 4.09 (t, J = 7.2 Hz, 4H), 1.89
(sext, J = 7.2 Hz, 4H), 1.06 (t, J = 7.2 Hz, 6H); **C NMR (100 MHz, CDCls, ppm): §190.9, 146.8 (2C), 141.4,
128.3, 107.7 (2C), 71.0 (2C), 22.5 (2C), 14.8 (2C); HRMS (ESI): m/z [M+H"] calcd. for Cy3H1604 239.1283, found
239.1282.

CHO
n-BuO i On-Bu

OH 2ad 3 5_Djputoxy-4-hydroxybenzaldehyde (2ad): yellow solid, 213.1 mg (80% yield), m.p. 90-92
°C: *H NMR (400 MHz, CDCls, ppm): 69.77 (br s, 1H), 7.11 (s, 2H), 6.16 (br s, 1H), 4.10 (t, J = 7.2 Hz, 4H), 1.81
(quint, J = 7.2 Hz, 4H), 1.48 (sext, J = 7.2 Hz, 4H), 0.96 (t, J = 7.2 Hz, 6H); BC NMR (100 MHz, CDCls, ppm):
5189.8, 149.0 (2C), 147.0, 130.0, 108.7 (2C), 69.8 (2C), 28.0 (2C), 22.4 (2C), 14.0 (2C); HRMS (ESI): m/z [M—H']
calcd. for Ci5H»104 265.1440, found 265.1446.

CHO
i-BuO i Oi-Bu

OH 2ae 3 5_Djisobutoxy4-hydroxybenzaldehyde (2ae): yellow solid, 221.0 mg (83% yield), m.p. 58-60
°C; 'H NMR (400 MHz, CDCls, ppm): 69.79 (br s, 1H), 7.11 (s, 2H), 6.03 (br s, 1H), 3.88 (d, J = 6.8 Hz, 4H), 2.17
(heptet, J = 6.8 Hz, 2H), 1.05 (d, J = 6.8 Hz, 12H); *C NMR (100 MHz, CDCls, ppm): §189.9, 145.8 (2C), 140.4,
127.2, 106.7 (2C), 74.8 (2C), 27.1 (2C), 18.2 (4C); HRMS (ESI): m/z [M—H™] calcd. for C;5H2, 0, 265.1440, found

265.1436.
CHO

MeO i OEt

OH 2af 3_Fthoxy-4-hydroxy-5-methoxybenzaldehyde (2af): yellow solid, 168.7 mg (86% yield), m.p. 72—
74°C; *H NMR (400 MHz, CDCls, ppm): §9.80 (br s, 1H), 7.13 (d, J = 1.6 Hz, 2H), 6.10 (br s, 1H), 4.21 (t, J = 6.8
Hz, 2H), 3.97 (s, 3H), 1.49 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl,, ppm): & 190.9, 147.4, 146.5, 141.0,
128.3, 107.6, 106.6, 65.1, 56.4, 14.8; HRMS (ESI): m/z [M+H"] calcd. for C,oH;50, 197.0814, found 197.0804.

CHO
MeO i On-Pr

OH 2ag 4-Hydroxy-3-methoxy-5-n-propoxybenzaldehyde (2ag): yellow solid, 172.4 mg (82% vyield),
m.p. 84-86 °C; 'H NMR (400 MHz, CDCls, ppm): 59.80 (br s, 1H), 7.14 (s, 2H), 6.06 (br s, 1H), 4.09 (t, J = 6.8 Hz,
2H), 3.97 (s, 3H), 1.88 (sext, J = 6.8 Hz, 2H), 1.06 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;, ppm): §189.9,
146.4, 145.6, 140.0, 127.3, 106.6, 105.6, 70.0, 55.4, 21.4, 9.4; HRMS (ESI): m/z [M+H'] calcd. for Ci;Hi50,

211.0970, found 211.0962.
CHO

t-Bu i t-Bu

OH 2ah 3 5_Dj-tert-butyl-4-hydroxybenzaldehyde (2ah):*? white solid, 185.1 mg (79% yield), m.p. 188—
190 °C (li2 m.p. 190-191 °C); *H NMR (400 MHz, CDCls, ppm): 59.85 (br s, 1H), 7.73 (s, 2H), 5.85 (br s, 1H),
1.48 (s, 18H); °C NMR (100 MHz, CDCl, ppm): 5191.9, 159.7 (2C), 136.5, 128.7, 127.7 (2C), 34.4 (2C), 30.1
(6C); HRMS (ESI): m/z [M+H™] calcd. for CysH,»30, 235.1698, found 235.1693.
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CHO

o

OH 2ai 3 5_pHimethyl-4-hydroxybenzaldehyde (2ai):** white solid, 130.6 mg (87% yield), m.p. 112-114 °C
(1litt m.p. 113-114 °C); *H NMR (400 MHz, CDCls, ppm): §9.81 (br s, 1H), 7.54 (s, 2H), 5.46 (br s, 1H), 2.31 (s,
6H); *C NMR (100 MHz, CDCls, ppm): §191.5, 158.1 (2C), 131.0, 129.3, 123.7 (2C), 15.8 (2C); HRMS (ESI):

m/z [M+H"] calcd. for CgH;,0, 151.0759, found 151.0750.
CHO

t-Bu

OH 23  3_tert-Butyl-4-hydroxy-5-methylbenzaldehyde (2aj):* white solid, 161.5 mg (84% yield), m.p. 148
150 °C (lit* m.p. 152-153 °C); *H NMR (400 MHz, CDCls, ppm): §9.83 (br s, 1H), 7.71 (s, 1H), 7.70 (s, 1H), 5.49
(br s, 1H), 2.32 (s, 3H), 1.44 (s, 9H): 3C NMR (100 MHz, CDCl,, ppm): §191.7, 158.6, 153.6, 136.4, 130.8, 128.0,

123.8, 34.7, 29.5 (3C), 15.9; HRMS (ESI): m/z [M+H"] calcd. for C;,H,0, 193.1229, found 193.1234.
CHO

oo

OMe

OH 2ak  4.Hydroxy-3-methoxy-5-methylbenzaldehyde (2ak): white solid, 146.2 mg (88% yield), m.p. 98-100
°C; 'H NMR (400 MHz, CDCls, ppm): 59.80 (br s, 1H), 7.30 (s, 1H), 7.28 (s, 1H), 6.24 (br s, 1H), 3.96 (s, 3H), 2.32
(s, 3H); *C NMR (100 MHz, CDCl,, ppm): §191.2, 149.8, 146.7, 128.9, 128.8, 124.0, 106.7, 56.2, 15.3; HRMS

(ESI): m/z [M+H"] calcd. for CyH,,05 167.0708, found 167.0706.
CHO

bow RS

OEt

OH 2al 3 Ethoxy-4-hydroxy-5-methylbenzaldehyde (2al): white solid, 153.2 mg (85% yield), m.p. 86-88
°C: *H NMR (400 MHz, CDCly, ppm): 5§9.78 (br s, 1H), 7.29 (s, 1H), 7.26 (s, 1H), 6.34 (br s, 1H), 4.19 (g, J = 6.8
Hz, 2H), 2.32 (s, 3H), 1.47 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;, ppm): §191.3, 149.9, 146.0, 128.74,
128.70, 124.0, 107.5, 64.8, 15.4, 14.8; HRMS (ESI): m/z [M+H"] calcd. for CyoH;505 181.0865, found 181.0862.

—:; :>—O
s
®)

On-Pr

OH2am 4 Hydroxy-3-methyl-5-propoxybenzaldehyde (2am): white solid, 163.2 mg (84% vyield), m.p.
110-112 °C; *H NMR (400 MHz, CDCl,, ppm): §9.79 (br s, 1H), 7.29 (s, 1H), 7.27 (s, 1H), 6.33 (br s, 1H), 4.08 (t,
J = 6.8 Hz, 2H), 2.32 (s, 3H), 1.87 (sext, J = 6.8 Hz, 2H), 1.06 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl,
ppm): 6191.3, 149.9, 146.1, 128.8, 128.7, 124.0, 107.5, 70.7, 22.4, 15.4, 10.5; HRMS (ESI): m/z [M+H"] calcd. for

C11H1503 195.1021, found 195.1020.
CHO

O

O 2an 3-(Benzyloxy)-4-hydroxy-5-methylbenzaldehyde (2an): white solid, 203.5 mg (84% yield),
m.p. 118-120 °C; *H NMR (400 MHz, CDCls, ppm): 69.71 (br s, 1H), 7.40-7.18 (m, 7H), 6.24 (br s, 1H), 5.09 (s,
2H), 2.25 (s, 3H) *C NMR (100 MHz, CDCl;, ppm): §191.2, 149.9, 145.9, 135.6, 128.9, 128.85 (2C), 128.8, 128.7,

128.1 (2C), 124.4,108.1, 71.3, 15.4; HRMS (ESI): m/z [M+H"] calcd. for Ci5H1505 243.1021, found 243.1012.
CHO CHO

t-Bu ‘I N -l “t-Bu

OH 2a0 OH 5,5'-Methylenebis(3-tert-butyl-4-hydroxybenzaldehyde) (2ao): yellow solid, 283.7 mg
(77% yield), m.p. 184-186 °C; *H NMR (400 MHz, CDCls, ppm): 59.85 (br s, 2H), 7.75 (d, J = 2.0 Hz, 2H), 7.70 (d,
J=2.0 Hz, 2H), 6.73 (br s, 2H), 4.06 (s, 2H), 1.45 (s, 18H); **C NMR (100 MHz, CDCls, ppm): § 191.3 (2C), 157.5
(2C), 136.9 (2C), 131.0 (2C), 129.9 (2C), 128.2 (2C), 127.1 (2C), 34.5 (2C), 30.9, 29.8 (6C); HRMS (ESI): m/z
[M+H™] calcd. for Cy3H,00,4 369.2066, found 369.2045.

v
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CHO
OMe
Meo/©:OMe

OH 2ap  4-Hydroxy-2,3,5-trimethoxybenzaldehyde (2ap): white solid, 171.9 mg (81% yield), m.p. 112

114 °C; 'H NMR (400 MHz, CDCls, ppm): §10.25 (br s, 1H), 7.12 (s, 1H), 6.17 (br s, 1H), 3.98 (s, 3H), 3.97 (s,

3H), 3.91 (s, 3H); **C NMR (100 MHz, CDCl,, ppm): §188.4, 152.5, 145.9, 144.2, 139.9, 121.0, 103.2, 62.8, 61.0,

56.4; HRMS (ESI): m/z [M+H"] calcd. for C;oH;305 213.0763, found 213.0760.
O,

MeO OMe

OH 2ba 1_(4-Hydroxy-3,5-dimethoxyphenyl)ethanone (2ba):> yellow solid, 164.8 mg (84% yield), m.p.
122-124 °C (lit®* m.p. 121-122 °C); *H NMR (400 MHz, CDCls, ppm): §7.26 (d, J = 4.0 Hz, 2H), 5.95 (br s, 1H),
3.96 (s, 6H), 2.58 (s, 3H); *C NMR (100 MHz, CDCl;, ppm): §197.1, 147.4 (2C), 140.4, 129.5, 106.5 (2C), 57.1
(2C), 26.8; HRMS (EI): m/z [M*] calcd. for CyoH1,04 196.0736, found 196.0737.

O
EtO 1 OEt

OH 2bb 1_(3 5.Djethoxy-4-hydroxyphenyl)ethanone (2bb): yellow solid, 183.9 mg (82% yield), m.p.
117-119 °C; *H NMR (400 MHz, CDCls, ppm): §7.15 (s, 2H), 6.02 (br s, 1H), 4.10 (q, J = 6.8, 4H), 2.48 (s, 3H),
1.40 (t, J = 6.8 Hz, 6H): °C NMR (100 MHz, CDCl,, ppm): §197.3, 146.7 (2C), 141.1, 129.4, 107.7 (2C), 65.8
(2C), 26.9, 15.5 (2C); HRMS (EI): m/z [M*] calcd. for Cy,H150, 224.1049, found 224.1047.

©)
n-Pro/é\On-Pr

OH 2bc 1 (4-Hydroxy-3,5-di-n-propoxyphenyl)ethanone (2bc): white solid, 201.0 mg (80% yield),

m.p. 98-100 °C; *H NMR (400 MHz, CDCls, ppm): §7.23 (s, 2H), 5.93 (br s, 1H), 4.07 (t, J = 6.8 Hz, 4H), 2.55 (s,
3H), 1.88 (m, 4H), 1.06 (t, J = 7.2 Hz, 6H); *C NMR (100 MHz, CDCl;, ppm): §196.7, 146.2 (2C), 140.4, 128.7,
107.0 (2C), 71.1 (2C), 26.3, 22.5 (2C), 10.4 (2C); HRMS (El): m/z [M"] calcd. for CyH»0, 252.1362, found
252.1361.

O
n-BuO 1 On-Bu

OH 2bd  1_(3 5-Di-n-butoxy-4-hydroxyphenyl)ethanone (2bd): white solid, 215.9 mg (77% yield), m.p.
90-92 °C; 'H NMR (400 MHz, CDCls, ppm): 67.23 (s, 2H), 5.93 (br s, 1H), 4.11 (t, J = 6.8 Hz, 4H), 2.55 (s, 3H),
1.83 (m, 4H), 1.52 (m, 4H), 0.99 (t, J = 7.2 Hz, 6H): ©*C NMR (100 MHz, CDCls, ppm): 5197.3, 146.8 (2C), 141.1,
129.3, 107.6 (2C), 70.0 (2C), 31.9 (2C), 26.9, 19.8 (2C), 14.4 (2C); HRMS (EI): m/z [M'] calcd. for CigHziOs
280.1675, found 280.1676.
o

MeO t-Bu
OH 2be 1.(3-tert-butyl-4-hydroxy-5-methoxyphenyl)ethanone (2be): yellow solid, 175.6 mg (79% vyield),
m.p. 82-84 °C; 'H NMR (400 MHz, CDCl,, ppm): §7.58 (s, 1H), 7.43 (s, 1H), 6.47 (br s, 1H), 3.95 (s, 3H), 2.57 (s,
3H), 1.43 (s, 9H); *C NMR (100 MHz, CDCl,, ppm): §197.7, 149.7, 147.3, 135.5, 129.3, 122.1, 108.3, 56.9, 35.3,
29.8 (3C), 26.7; HRMS (EI): m/z [M"] calcd. for C13H1503 222.1256, found 222.1254.
o

EtO t-Bu

OH 2bf 1_(3-tert-Butyl-5-ethoxy-4-hydroxyphenyl)ethanone (2bf): white solid, 181.9 mg (77% yield),
m.p. 80-82 °C; *H NMR (400 MHz, CDCls, ppm): §7.57 (s, 1H), 7.41 (s, LH), 6.54 (br s, 1H), 4.18 (q, J = 6.8 Hz,
2H), 2.56 (s, 3H), 1.47 (t, J = 6.8 Hz, 3H), 1.43 (s, 9H): *C NMR (100 MHz, CDCls, ppm): §197.2, 149.1, 145.9,
134.8, 128.6, 121.3, 108.5, 64.9, 34.7, 29.2 (3C), 26.2, 14.8; HRMS (EI): m/z [M™] calcd. for Cy4H,,05 236.1412,
found 236.1414.
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n-PrO t-Bu
OH 2bg 1_(3-tert-Butyl-4-hydroxy-5-n-propoxyphenyl)ethanone (2bg): yellow solid, 190.2 mg (76%
yield), m.p. 78-80 °C; *H NMR (400 MHz, CDCls, ppm): 67.59 (s, 1H), 7.43 (s, 1H), 6.57 (br s, 1H), 4.09 (t, J =
6.8 Hz, 2H), 2.58 (s, 3H), 1.89 (sext, J = 6.8 Hz, 2H), 1.46 (s, 9H), 1.09 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz,
CDClg, ppm): 6197.2, 149.1, 146.0, 134.8, 128.6, 121.3, 108.5, 70.8, 34.7, 29.2 (3C), 26.2, 22.5, 10.5; HRMS (EI):
m/z [M*] calcd. for C,5H,,03 250.1569, found 250.1570.
o)

paat £ fAo¥.

OH 2bh 1_(4-Hydroxy-3,5-dimethylphenyl)ethanone (2bh): yellow solid, 136.3 mg (83% yield), m.p. 157-159
°C: 'H NMR (400 MHz, CDCls, ppm): 57.64 (s, 2H), 5.43 (br s, 1H), 2.54 (s, 3H), 2.30 (s, 6H); 3C NMR (100
MHz, CDCl,, ppm): §197.6, 157.0, 129.6 (3C), 123.1 (2C), 26.3, 16.0 (2C); HRMS (EI): m/z [M'] calcd. for
C1oH120, 164.0837, found 164.0838.

O+ Et

<

MeO OMe

OH 2ca  1_(4-Hydroxy-3,5-dimethoxyphenyl)propan-1-one (2ca):® white solid, 172.4 mg (82% yield), m.p.
109-111 °C (lit® m.p. 109-110 °C); *H NMR (400 MHz, CDCl,, ppm): §7.26 (s, 2H), 6.09 (br s, 1H), 3.95 (s, 6H),
2.97 (q, J = 7.2 Hz, 2H), 1.22 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl,, ppm): 5199.3, 146.8 (2C), 139.5,

128.5, 105.4 (2C), 56.4 (2C), 31.3, 8.5; HRMS (EI): m/z [M*] calcd. for Cy;H1,0, 210.0892, found 210.0893.
(@) Pr

4

MeO OMe

OH 2da 1.(4-Hydroxy-3,5-dimethoxyphenyl)butan-1-one (2da): yellow solid, 168.2 mg (75% yield), m.p.
89-91 °C; 'H NMR (400 MHz, CDCls, ppm): 57.26 (s, 2H), 5.93 (br s, 1H), 3.96 (s, 6H), 2.91 (t, J = 7.2 Hz, 2H),
1.78 (sext, J = 7.2 Hz, 2H), 1.01 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls, ppm): 5§198.9, 146.7 (2C), 139.5,

128.7, 105.4 (2C), 56.5 (2C), 40.1, 18.0, 13.9; HRMS (EI): m/z [M*] calcd. for C;,H1504 224.1049, found 224.1047.
(@) n-Bu

MeO OMe

OH2ea  1.(4-Hydroxy-3,5-dimethoxyphenyl)pentan-1-one (2ea): yellow solid, 166.8 mg (70% yield),
m.p. 76-78 °C; 'H NMR (400 MHz, CDCl,, ppm): 57.26 (s, 2H), 5.93 (br s, 1H), 3.96 (s, 6H), 2.92 (t, J = 7.6 Hz,
2H), 1.71 (sext, J = 7.6 Hz, 2H), 1.42 (sext, J = 7.6 Hz, 2H), 0.96 (t, J = 7.6 Hz, 3H); **C NMR (100 MHz, CDCls,
ppm): 5199.0, 146.7 (2C), 139.5, 128.7, 105.5 (2C), 56.5 (2C), 37.9, 26.8, 22.5, 14.0; HRMS (ESI): m/z [M+H"]

calcd. for Ci3H1904 239.1283, found 239.1277.
O, Ph

pRatiTs ey

MeO OMe

OH 2fa  (4-Hydroxy-3,5-dimethoxyphenyl)(phenyl)methanone (2fa): yellow solid, 170.5 mg (66% yield),
m.p. 124-126 °C; *H NMR (400 MHz, CDCls, ppm): §7.77 (d, J = 8.0 Hz, 2H), 7.59 (t, J = 7.2 Hz, 1H), 7.49 (t, J =
7.2 Hz, 2H), 7.13 (s, 2H), 5.98 (br s, 1H), 3.92 (s, 6H); **C NMR (100 MHz, CDCls, ppm): §195.5, 146.6 (2C),
139.4, 138.2, 132.0, 129.7 (2C), 128.6, 128.2 (2C), 107.8 (2C), 56.5 (2C); HRMS (EI): m/z [M*] calcd. for C;5H140,

258.0892, found 258.0896.
(@) i-Pr

by

OH 2gh 1_(4.Hydroxy-3,5-dimethylphenyl)-2-methylpropan-1-one (2gh): pale yellow solid, 132.7 mg (69%
yield), m.p. 104-106 °C; *H NMR (400 MHz, CDCl,, ppm): 57.65 (s, 2H), 5.24 (br s, 1H), 3.52 (heptet, J = 6.8 Hz,
1H), 2.29 (s, 6H), 1.19 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCls;, ppm): §203.9, 156.8, 129.5 (2C), 128.5
(2C), 123.1, 34.8, 19.4 (2C), 16.0 (2C); HRMS (EI): m/z [M"] calcd. for C;,H;60, 192.1150, found 192.1151.
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Oé 5t-Bu

OH2hh 1_(4-Hydroxy-3,5-dimethylphenyl)-2,2-dimethylpropan-1-one (2hh): yellow oil, 127.9 mg (62%
yield); *"H NMR (400 MHz, CDCls, ppm): 67.51 (s, 2H), 5.30 (br s, 1H), 2.27 (s, 6H), 1.36 (s, 9H); *C NMR (100
MHz, CDCls, ppm): 6207.3, 155.2, 129.8 (4C), 122.5, 44.0, 28.5 (3C), 16.0 (2C); HRMS (EI): m/z [M*] calcd. for
C13H150, 206.1307, found 206.1304.

03 Ph

OH 2ih 1_(4-Hydroxy-3,5-dimethylphenyl)-2-phenylethanone (2ih): white solid, 168.2 mg (70% yield), m.p.
110-112 °C; 'H NMR (400 MHz, CDCls, ppm): 67.69 (s, 2H), 7.37-7.19 (m, 5H), 5.23 (br s, 1H), 4.22 (s, 2H),
2.27 (s, 6H); *C NMR (100 MHz, CDCls, ppm): §197.1, 157.1, 135.1, 130.0 (2C), 129.4 (2C), 129.0, 128.6 (2C),
126.7 (2C), 123.2, 45.1, 16.0 (2C); HRMS (EI): m/z [M™] calcd. for C;6H150, 240.1150, found 240.1149.

/Oé:/lah

OH 2h  1_(4-Hydroxy-3,5-dimethylphenyl)-3-phenylpropan-1-one (2jh): white solid, 185.6 mg (73%
yield), m.p. 99-101 °C; *H NMR (400 MHz, CDCls, ppm): 57.64 (s, 2H), 7.32—7.18 (m, 5H), 5.25 (br s, 1H), 3.24
(t, J= 7.2 Hz, 2H), 3.04 (t, J = 7.2 Hz, 2H), 2.27 (s, 6H): 2*C NMR (100 MHz, CDCl,, ppm): 5198.6, 156.9, 141.5,
129.4 (2C), 129.3, 128.5 (2C), 128.4 (2C), 126.1 (2C), 123.1, 40.1, 30.5, 16.0 (2C); HRMS (EI): m/z [M"] calcd. for

C17H150, 254.1307, found 254.1309.
CHO

Br/<>\8r

OH 2aq 3 5_pihromo-4-hydroxybenzaldehyde (2aq):® white solid, 72.8 mg (26% yield), m.p. 182-184 °C
(1it* m.p. 183 °C); 'H NMR (400 MHz, CDCl,, ppm): & 9.80 (br s, 1H), 8.00 (s, 2H), 6.40 (br s, 1H); *C NMR (100
MHz, CDCl;, ppm): 6188.2, 154.4, 133.7 (2C), 131.3, 110.7 (2C); HRMS (ESI): m/z [M—H"] calcd. for C;H;Br,0,

276.8500, found 276.8490. Recovery of the starting material: 172.2 mg (65%).
CHO

A2,

OH 2ar 3,5-Dichloro-4-hydroxybenzaldehyde (2ar): white solid, 34.4 mg (18% yield), m.p. 160-162 °C; *H
NMR (400 MHz, CDCls, ppm): 69.82 (s, 1H), 7.83 (s, 2H), 6.43 (br s, 1H); **C NMR (100 MHz, CDCl,, ppm):
5188.5, 152.9, 130.1 (2C), 129.8 (2C), 122.2; HRMS (ESI): m/z [M—-H"] calcd. for C;H5Cl,0, 188.9510, found

188.9502. Recovery of the starting material: 132.8 mg (75%).
CHO

OH 2as 3_Bromo-5-fluoro-4-hydroxybenzaldehyde (2as): white solid, 19.7 mg (9% vyield), m.p. 138-140
°C; 'H NMR (400 MHz, CDCls, ppm): §9.74 (d, J = 2.0 Hz, 1H), 7.78 (t, J = 1.6 Hz, 1H), 7.54 (dd, J = 9.6, 2.0 Hz,
1H), 6.33 (br s, 1H); *C NMR (100 MHz, CDCls, ppm): §188.7, 151.1 (d, J = 247.3), 147.2 (d, J = 15.0), 130.6 (d,
J=2.7),130.0 (d, J =5.4), 115.6 (d, J = 18.8), 111.4 (d, J = 1.4); HRMS (ESI): m/z [M-H"] calcd. for C;HsBrFO,
216.9300, found 216.9281. Recovery of the starting material: 179.6 mg (82%).

CHO

NC i CN

OH 2at The gybstrate failed to undergo the oxidation. Recovery of the starting material: 151.8 mg (96%).
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CHO
Br- i OMe

OH  2au 3_Bromo-4-hydroxy-5-methoxybenzaldehyde (2au):® white solid, 78.6 mg (34% vyield), m.p. 162—
164 °C (lit® m.p. 163-166 °C); "H NMR (400 MHz, CDCls, ppm): 69.79 (br s, 1H), 7.64 (d, J = 1.6 Hz, 1H), 7.36 (d,
J = 1.6 Hz, 1H), 6.50 (br s, 1H), 3.99 (s, 3H); 3C NMR (100 MHz, CDCl,, ppm): §189.8, 148.9, 147.7, 130.2,
130.0, 108.2, 108.0, 56.6; HRMS (ESI): m/z [M—H"] calcd. for CgH¢BrO; 228.9500, found 228.9473. Recovery of

the starting material: 130.2 mg (60%).
CHO

F i OMe

OH 2av 3 F|yoro-4-hydroxy-5-methoxybenzaldehyde (2av): white solid, 44.2 mg (26% yield), m.p. 116—
118 °C; *H NMR (400 MHz, CDCl;, ppm): §9.81 (s, 1H), 7.33-7.25 (m, 2H), 5.98 (br s, 1H), 4.00 (s, 3H); **C
NMR (100 MHz, CDClg, ppm): 6190.0 (d, J = 2.3), 150.4 (d, J = 243.8), 148.7 (d, J = 5.3), 140.0 (d, J = 13.5),
128.1 (d, J = 6.3), 113.0 (d, J = 18.5), 106.0 (d, J = 1.7), 56.7; HRMS (ESI): m/z [M+H"] calcd. for CgHgFO;
171.0457, found 171.0447. Recovery of the starting material: 104.6 mg (67%).

CHO
NC i OMe

OH 2aw 5 Formyl-2-hydroxy-3-methoxybenzonitrile (2aw): white solid, 28.3 mg (16% vield), m.p. 196—
198 °C; *H NMR (400 MHz, CDCls, ppm): §9.84 (s, 1H), 7.66 (s, 1H), 7.58 (s, 1H), 6.90 (br s, 1H), 4.04 (s, 3H);
3C NMR (100 MHz, DMSO-dg, ppm): 5§190.6, 156.1, 148.9, 129.6, 129.2, 116.3, 113.6, 99.7, 56.8; HRMS (EI):
m/z [M*] calcd. for CoH;NO; 177.0426, found 177.0424. Recovery of the starting material: 125.6 mg (77%).

O,
Br- 1 Br

OH 2bij_(3 5.Dibromo-4-hydroxyphenyl)ethanone (2bi): white solid, 67.6 mg (23% vyield), m.p. 185-187
°C: 'H NMR (400 MHz, CDCls, ppm): §8.08 (s, 2H), 6.33 (br s, 1H), 2.56 (s, 3H); *C NMR (100 MHz, CDCls,
ppm): §194.3, 153.3, 132.6 (2C), 131.9, 110.1 (2C), 26.3; HRMS (ESI): m/z [M+H"] calcd. for CgH,Br,0,
292.8813, found 292.8817. Recovery of the starting material: 207.2 mg (74%).

2.3 General procedure for the Cu(AcO),-catalyzed oxidation of 4-hydroxybenzyl alcohols

and 4-hydroxybenzyl ethers 3 (Table 2 in the text).

Table 2. Cu(OAc),-catalyzed oxygenation of 3.2

RO._ _R® Os o R®

Cu(OAc), (1 mo%)
Ambient air

R R2 EG, 50°C, 8 h R R?

OH 3 OH 2
Entry Substrate 3 Product 2 Yield (%)°
HO. CHO
1 96
MeO OMe MeO OMe

3a OH 2aa OH



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

10

11

12

13

<
@©
O

&5
OQ

OMe
OH

OMe

I
Q

=

@

o 2

ij i

w
2]

o

I

I

5

MeO
3d OH

OEt

<

MeO
3e OH

OEt

m
=

<
)
o:

O

OEt

w
>
o
I

@ T
m:o
o
I

=
[}
O

%)
>
o
I

I
o]

(e}
=
®

@
o
I

<
@
O

&

o

T
o
<
9

MeO
3k OH

OMe

-

0.

MeO
3l OH

OMe

I 5

<

O___Et

MeO
3m OH

OMe

CHO

<

MeO
2aa OH

OMe

CHO

MeO
2aa OH

OMe

<

CHO

MeO
2af OH

OEt

MeO
2af

OEt

o
I

—<§ :)—O
T
(o]

MeO
2af

OEt

o
I

N
-]

o
I

N

o, >>: X >>:

o Q (@]

I I I
o O

OMe

*% >7O
I
(o]

2ak OH

OMe

*% >70
I
(o]

2ak OH

<
©
Q
: O/\

OMe

)
=3
19

o
I

SO

MeO
2ba OH

OMe

e}
m

MeO
2ca OH

OMe

86

94

93

84

82

92

85

93

87

91

83

90

11



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

MeO Et O _Et

MeO OMe MeO OMe
3n OH 2ca OH

[a] Reaction conditions: 3 (1.0 mmol), Cu(OAc), (0.01 mmol), EG (2 mL), ambient air, 50 °C for 8 h. [b] Isolated yield.

General procedure: a mixture of substrate 3 (1.0 mmol) and Cu(AcO);, (0.01 mmol, 1.8 mg) in EG (2 mL)
was stirred at 50 °C under ambient air for 8 h. Hydrochloric acid (4 mL, 2%) and MTBE (4 mL) were added to
the reaction mixture successively. The MTBE phase was separated, and the aqueous phase was further
extracted with MTBE (4 mL x 2). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated in vacuo to give a residue, which was purified by column chromatography on silica gel (eluents:
petroleum ether/ethyl acetate 5:1) to provide the corresponding product 2.

CHO

MeO OMe
OH 2aa 3 5_Dimethoxy4-hydroxybenzaldehyde (2aa):* yellow solid, 174.9 mg (96% yield, from 3a): 156.7

mg (86% yield, from 3b); 171.2 mg (94% yield, from 3c). The spectral data see 2.1 section.
CHO

Db

MeO OEt

OH 2af 3_Fthoxy-4-hydroxy-5-methoxybenzaldehyde (2af): yellow solid, 182.5 mg (93% yield, from 3d);
164.8 mg (84% vyield, from 3e); 160.9 mg (82% yield, from 3f). The spectral data see 2.2 section.
CHO

5

OH 2ai 3 5_dimethyl-4-hydroxybenzaldehyde (2ai):"* white solid, 138.2 mg (92% yield, from 3g); 127.6 mg
(85% vyield, from 3h). The spectral data see 2.2 section.
CHO

-

OMe

OH 2ak  4_Hydroxy-3-methoxy-5-methylbenzaldehyde (2ak): white solid, 154.5 mg (93% vyield, from 3i);
144.6 mg (87% yield, from 3j). The spectral data see 2.2 section.
o

SO

MeO OMe
OH 2ba 1_(4-Hydroxy-3,5-dimethoxyphenyl)ethanone (2ba): yellow solid, 178.5 mg (91% yield, from 3Kk);

162.8 mg (83% yield, from 3I). The spectral data see 2.2 section.
O Et

MeO OMe
OH 2ca 1.(4-Hydroxy-3,5-dimethoxyphenyl)propan-1-one (2ca): white solid, 189.2 mg (90% yield, from

3m); 170.3 mg (81% vyield, from 3n). The spectral data see 2.2 section.

o4

2.4 The gram-scale oxidations of 1aa and 1ba (Scheme 4 in the text).
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CHO
Cu(OAc), (1 mol%)
Ambient air
MeO OMe EG, 50°C, 18 h MeO OMe
OH OH
1aa (10 mmol) 2aa (1.585 g, 87%)
O
Cu(OAc), (1 mol%)
Ambient air
MeO OMe EG, 90°C, 18 h MeO OMe
OH OH
1ba (10 mmol) 2ba (1.570 g, 80%)

Scheme 4. Experiments on a gram-scale.

General procedure: a mixture of substrate 1aa or 1ba (10 mmol) and Cu(AcO), (0.1 mmol, 18 mg) in EG (8
mL) was stirred at 50 °C under ambient air for 18 h. Hydrochloric acid (15 mL, 2%) and MTBE (15 mL) were
added to the reaction mixture successively. The MTBE phase was separated, and the aqueous phase was
further extracted with MTBE (15 mL x 2). The combined organic layers were dried over anhydrous sodium
sulfate and concentrated in vacuo to give a residue, which was purified by column chromatography on silica
gel (eluents: petroleum ether/ethyl acetate 5:1) to provide the corresponding product 2.

CHO
MeO OMe
OH 2aa 3 5.Dimethoxy-4-hydroxybenzaldehyde (2aa):* yellow solid, 1.585 g (87% vyield).
o
MeO OMe

OH 2ba 1_(4-Hydroxy-3,5-dimethoxyphenyl)ethanone (2ba):* yellow solid, 1.570 g (80% yield).

2.5 Limitations of Cu(OAc)2-catalyzed oxygenation (Scheme 5 in the text).

13
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(A) undesired coupling

CHO
Cu(OAc), (1 mol%)
Ambient air
+ + + tar
EG,75°C,12h
OH OH OH OH OH
(19%) 4 (37%) (9%)
CHO
Cu(OAc), (1 mol%)
Ambient air
+ + tar
Br EG,75°C,12h Br Br
OH OH OH
(42%) (7%)
Cu(OAc), (1 mol%)
Ambient air O O
OMe EG,75°C,12h MeO OMe
OH OH OH
5 (97%)
(B) inhibited oxygenation
MeO OMe MeO OMe
OH OH
no reaction, 95 °C, 12 h no reaction, 95 °C, 12 h

Scheme 5. Limitations of Cu(OAc)2-catalyzed oxygenation due to (A) undesired coupling or (B) inhibited oxygenation.

Procedure for Scheme 5(A): a mixture of substrate (1.0 mmol) and Cu(AcO), (0.01 mmol, 1.8 mg) in EG (2
mL) was stirred at 75 °C under ambient air for 12 h. Hydrochloric acid (4 mL, 2%) and MTBE (4 mL) were
added to the reaction mixture successively. The MTBE phase was separated, and the aqueous phase was
further extracted with MTBE (4 mL x 2). The combined organic layers were dried over anhydrous sodium
sulfate and concentrated in vacuo to give a residue, which was purified by column chromatography on silica
gel (eluents: petroleum ether/ethyl acetate 5:1) to provide the corresponding products.

OH Recovery of the starting material: 20.5 mg (19%).

4 5,5'-Dimethylbiphenyl-2,2'-diol (4): white solid, 79.3 mg (37% yield), m.p. 148-150 °C; 'H NMR
(400 MHz, CDCl3, ppm): 67.11 (dd, J = 8.0, 1.6 Hz, 2H), 7.06 (d, J = 1.6 Hz, 2H), 6.92 (d, J = 8.0 Hz, 2H), 5.43 (br
s, 2H), 2.32 (s, 6H); *C NMR (100 MHz, CDCls, ppm): §150.6 (2C), 131.6 (2C), 130.8 (2C), 130.3 (2C), 123.7

(2C), 116.5 (2C), 20.5 (2C); HRMS (EI): m/z [M™] calcd. for Cy4H1,0, 214.0994, found 214.0992.
CHO

OH 4-Hydroxybenzaldehyde: yellow solid, 11.0 mg (9% yield), m.p. 116-118 °C; *H NMR (400 MHz, CDCl,
ppm): 59.87 (br s, 1H), 7.83 (d, J = 8.8 Hz, 2H), 7.98 (d, J = 8.8 Hz, 2H), 6.29 (br s, 1H); *C NMR (100 MHz,
CDCl;, ppm): 6191.2, 161.5, 132.5 (2C), 129.9, 116.0 (2C); HRMS (El): m/z [M"] calcd. for C;HsO, 122.0368,
found 122.0367.
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Br

OH Recovery of the starting material: 78.6 mg (42%).
CHO

Br
OH  3-Bromo-4-hydroxybenzaldehyde: white solid, 14.1 mg (7% yield), m.p. 130-132 °C; 'H NMR (400
MHz, CDCls, ppm): 69.83 (br s, 1H), 8.04 (s, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 6.43 (s, 1H);

3¢ NMR (100 MHz, CDCl, ppm): §192.7, 151.8, 132.9, 130.3, 128.1, 127.5, 127.4; HRMS (ESI): m/z [M-H"]
calcd. for C;H,BrO, 198.9395, found 198.9359.

MeO O O OMe
OH _ OH
5 3,3'-Dimethoxy-5,5'-dimethylbiphenyl-2,2'-diol (5):" brown solid, 133.0 mg (97% yield),
m.p. 132-134 °C (lit" m.p. 133-135 °C); *H NMR (400 MHz, CDCls, ppm): §6.73 (s, 2H), 6.72 (s, 2H), 5.96 (br s,
2H), 3.91 (s, 6H), 2.33 (s, 6H); *C NMR (100 MHz, CDCl,, ppm): §147.1 (2C), 140.3 (2C), 129.6 (2C), 124.4 (2C),

123.4 (2C), 111.3 (2C), 56.0 (2C), 21.2 (2C); HRMS (ESI): m/z [M+H"] calcd. for CgHs0, 275.1283, found
275.1283.

Procedure for Scheme 5(B): a mixture of corresponding substrate (1.0 mmol) and Cu(AcO), (0.01 mmol, 1.8
mg) in EG (2 mL) was stirred at 95 °C under ambient air. No reaction occurred after 12 h monitored by TLC.

2.5 Mechanistic studies (Scheme 6 in the text).

HO/\/O CHO SN
Cu(OAc); (1 mol%)
(a) Ambient air
+ +
MeO OMe EG,50°C,4h MeO OMe MeO OMe MeO OMe

OH OH OH OH
1aa

3c (27%) 2aa (69%) 6 (0%)

Dried Cu(OAc), (400 mol%)
Argon (1 atm)

Dried EG, 50 °C, 12 h

(b) 1aa

3c (43%) + 2aa (trace) + 1aa (53% recovered) + 6 (0%)

Dried Cu(OAc), (400 mol%)
Argon (1 atm)
3c (t 2aa (86%) + 1aa (9% recovered) + 6 (0%)
(c) 1aa H,0 (400 mol%) c (trace) + (86%) (9% ) o

Dried EG, 50 °C, 12 h

Ho >0 CH'®0

Dried Cu(OAc), (1 mol%)
18,
(d) 0O, (1 atm) . + 6 (0%)
MeO OMe Dried EG, 50 °C, 8 h MeO OMe MeO OMe
OH OH OH
1aa 3c (9%) 2aa (83%)
Cu(OAc); (1 mol%), TEMPO (100 mol%)
Ambient air
(e) 1aa 1aa (96% recovered) + 2aa (0%)
EG, 50°C, 12 h

Scheme 6. Mechanistic studies.

Procedure for Scheme 6(a): a mixture of substrate 1aa (1.0 mmol, 168.2 mg) and Cu(AcO), (0.01 mmol, 1.8
mg) in EG (2 mL) was stirred at 50 °C under ambient air for 4 h. Hydrochloric acid (5.0 mL, 2%) and MTBE
(4 mL) were added to the reaction mixture successively. The MTBE phase was separated, and the aqueous
phase was further extracted with MTBE (4 mL x 2). The combined organic layers were dried over anhydrous
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sodium sulfate and concentrated in vacuo to give a residue, which was purified by column chromatography on
silica gel (eluents: petroleum ether/ethyl acetate 5:1) to provide intermediate 3c and product 2aa.

Ho ™>-C

MeO OMe

OH 3¢ 4.((2-Hydroxyethoxy)methyl)-2,6-dimethoxyphenol (3c): yellow solid, 61.6 mg (27%
yield), m.p. 78-80 °C; 'H NMR (400 MHz, CDCls, ppm): & 6.58 (s, 2H), 5.52 (br s, 1H), 4.48 (s, 2H), 3.90 (s, 6H),
3.77 (t, J = 4.4 Hz, 2H), 3.60 (t, J = 4.4 Hz, 2H); *C NMR (100 MHz, CDCl;, ppm): §147.0 (2C), 134.3, 128.9,
104.7 (2C), 73.7, 71.2, 61.9, 56.3 (2C); HRMS (ESI): m/z [M+Na'] calcd. for Cy;H3s0sNa 251.0895, found

251.0894.
CHO

MeO OMe

OH 2aa 3 5 pimethoxy4-hydroxybenzaldehyde (2aa):* yellow solid, 125.7 mg (69% vyield). The
spectral data see 2.1 section.

Procedure for Scheme 6(b): a mixture of substrate 1aa (1.0 mmol) and dried Cu(AcO), (dried in a vacuum
oven at 60 °C for 10 h, 4.0 mmol, 726.5 mg) in dried EG (15 mL, dried over 4 A molecular sieve for 24 h) was
stirred at 50 °C under argon atmosphere for 12 h. Hydrochloric acid (10 mL, 1%) and MTBE (10 mL) were
added to the reaction mixture successively. The MTBE phase was separated, and the aqueous phase was
further extracted with MTBE (10 mL x 2). The combined organic layers were dried over anhydrous sodium
sulfate and concentrated in vacuo to give a residue, which was purified by column chromatography on silica
gel (eluents: petroleum ether/ethyl acetate 5:1) to provide intermediate 3¢ and the desired 2aa.

Ho™ >

MeO OMe

OH 3¢ 4.((2-Hydroxyethoxy)methyl)-2,6-dimethoxyphenol (3c): yellow solid, 98.1 mg (43%
yield). The spectral data see 2.5 section.

Procedure for Scheme 6(c): a mixture of substrate 1aa (1.0 mmol) and dried Cu(AcO), (4.0 mmol, 726.5 mg,
dried in a vacuum oven at 60 °C for 10 h) and H,O (4.0 mmol, 72 mg) in dried EG (15 mL, dried over 4 A
molecular sieve for 24 h,) was stirred at 50 °C under argon atmosphere for 12 h. Hydrochloric acid (10 mL,
1%) and MTBE (10 mL) were added to the reaction mixture successively. The MTBE phase was separated,
and the aqueous phase was further extracted with MTBE (10 mL x 2). The combined organic layers were dried
over anhydrous sodium sulfate and concentrated in vacuo to give a residue, which was purified by column
chromatography on silica gel (eluents: petroleum ether/ethyl acetate 5:1) to provide intermediate 3c and the
desired 2aa.

CHO

MeO OMe

OH 2aa 3 5_pimethoxy4-hydroxybenzaldehyde (2aa):* yellow solid, 154.8 mg (85% yield). The
spectral data see 2.1 section.

Procedure for Scheme 6(d): a mixture of substrate 1aa (1.0 mmol, 168.2 mg) and dried Cu(AcO);, (0.01
mmol, 1.8 mg, dried in a vacuum oven at 60 °C for 10 h) in dried EG (2 mL, dried over 4 A molecular sieve
for 24 h) was stirred at 50 °C under **0, for 8 h. Hydrochloric acid (4 mL, 2%) and MTBE (4 mL) were added
to the reaction mixture successively. The MTBE phase was separated, and the aqueous phase was further
extracted with MTBE (4 mL x 2). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated in vacuo to give a residue, which was purified by column chromatography on silica gel (eluents:
petroleum ether/ethyl acetate 5:1).
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Ho™ >

MeO OMe
OH 3¢ 4_((2-Hydroxyethoxy)methyl)-2,6-dimethoxyphenol (3c): yellow solid, 20.5 mg (9% yield).
HRMS (EI): m/z [M™] calcd. for Cy;H1605 228.0998, found 228.0997 (herein HRMS determined again for the
mechanistic studies). Other spectral data see 2.5 section.

CH'®0

MeO OMe

OH 2aa 3 5 Dimethoxy-4-hydroxybenzaldehyde (2aa):* yellow solid, 152.9 mg (83% yield), HRMS
(EI): m/z [M*] calcd. for CoH10*°05'%0 184.0622, found 184.0623. Other spectral data see 2.1 section.

Procedure for Scheme 6(e): a mixture of substrate 1aa (1.0 mmol, 168.2 mg), Cu(AcO), (0.01 mmol, 1.8 mg)
and TEMPO (1.0 mmol, 156.3 mg) in EG (2 mL) was stirred at 50 °C under ambient air for 4 h. Hydrochloric
acid (4 mL, 2%) and MTBE (4 mL) were added to the reaction mixture successively. The MTBE phase was
separated, and the aqueous phase was further extracted with MTBE (4 mL x 2). The combined organic layers
were dried over anhydrous sodium sulfate and concentrated in vacuo to give a residue, which was purified by
column chromatography on silica gel (eluents: petroleum ether/ethyl acetate 5:1) to recover laa.

MeO OMe
OH 1aa 7 g_dimethoxy-4-methylphenol (Laa): recovery, 161.5 mg (96%).
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4. Copies of Spectra for All Compounds
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Elemental Composition Report Page 1
Single Mass Analysis e
Tolerance = 100.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off D> OMe
Number of isotope peaks used for i-FIT = 2 i
Monoisotopic Mass, Even Electron lons
15 formula(e) evaluated with 8 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-21 H:0-50 0:04
YF-Ji ECUST institute of Fine Chem 02-Jan-2013
20:20:35
JYF-JA-01 1(0.128) Cm (1:2) 1: TOF MS ES+
5.38e+002
e 183.0635
: 182 9858
i N
%—
4 181.0153
- 169.0048 171 0079 R 179.002¢ 182.0203]{ 184 0663 185.1051 189.1022190.0368 100 9787 182 o758
0~ !,,...,.,,,,.,,. |!,,',.,,,,(,", miz

168.0 170.0 172.0 174.0 176.0 178.0 180.0 182.0 184.0 186.0 188.0 180.0 162.0 184.0

Minimum: o

Maximum: 100.0 50.0 100.0

Mass Czlc. Mazes mCa PEM DBE i-TIT i-FIT
183.0635 183.0637 -2.2 -12.0 4.5 27.2 0.0

{(Norm) Formula
C8 H1I 04
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

25 formula(e) evaluated with 18 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-39 H:0-60 0:0-8
YF-JI

JYF-JA-(2 19 (0.668) Cm (19:20)

1183.0614

’92-°6°§] 194.0585 197.?749
|

ECUST institute of Fine Cham
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212.0584

Page 1
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

18 formula(e) evaluated with 10 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-21 H:0-50 0:0-4

YF-JI ECUST institute of Fine Chem

JYF-JA-03 8 (0.323) Cm (8:10)

239.1282

228.0071 238.0200 |240.1326
244 0a52 245.0323

2400 2420 2440 245.0

100.0 50.0 100.0
Masse Calec. Maes mia PPM DBE i-FIT i-FIT (Norm)
238.1282 238.1283 -0.1 -0.4 4.5 15.0 ¢.0

Page 1

CHO

n-PrQ On-Pr

02-Jan-2013
20:14:55

1: TOF MS ES+
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miz
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Elemental Composition Report Page 1

Single Mass Analysis LHE
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT =2 n-BuO On-Bu

Monoisotopic Mass, Even Electron lons
30 formula{e) evaluated with 17 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-38 H:0-60 O:0-8
YF-JI ECUST institute of Fine Cham 02-Jan-2013
20:40:12
JYF-JA-04 12 (0.465) Cm (7:14) 2: TOF MS ES-
1.30e+003
100 265 1446
: 277.1803
0/6_
1 266.1508
12268152 232.7508 241 0616 2428874
] Il s
230.0 235.0 2400 2450 250.0 2550 260.0 265.0 270.0 275.0
Minimum: -1.5
Maximum: 100.0 50.0 160.0
Mzss Cale. Mase mDa PPM DBE i-FIT i-FIT (Norm} Formula
285.144¢ 285.1440 .8 i3 5.5 8.3 c.0 Cli5 E21 04
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Elemental Composition Report Page 1

Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

i-BuQ Qi-Bu
Monoisotopic Mass, Even Electron lons H
30 formula(e) evaluated with 17 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-3¢ H:0-60 O0:0-8
YF-Ji ECUST institute of Fina Cham 02-Jan-2013
20:42:48
JYF-JA-05 8 (0.384) Cm (8:12) 2: TOF MS ES-
3 48a+003
100 265.1436
o4
i 266.1478
41208.0731 2850116
i 242 8880 277.1824
L B a2 o e o e TR A e o A o B e o B A B e S i mnanan e dAathd
2100 2200 230.0 2400 250.0 260.0 270.0 280.0
Minimum: -1.5
Maximum: 100.0 50.0 100.0
Mass Cale, Mzes ml=a PPM DBEZ i-FIT i-FIT (Norm} Formula
285.143¢ 285.1440 -0.4 -1.5 525 7.5 ¢.0 Cl5 E2i 04
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Elemental Composition Report Page 1
9 2 CHO
Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off
Number of isotope peaks used for I-FIT = 2 MeO OEt
H
Monoisotopic Mass, Even Electron lons
22 formula{e) evaluated with 16 results within limits {up to 1 closest results for each mass)
Elements Used:
C:0-39 H:0-60 0:0-8
YF-JI ECUST institute of Fina Cham 02-Jan-2013
20:45:03
JYF-JA-06 6 (0.274) Cm (5:6) 1: TOF MS ES+
1.40a+003
100 187.0804
%m
] 208.0388
1 188.0382
: 182:0883 189.1035 190.8808
l' l l'l |[ ' 'l' ' LA l l' Il' l 'llll ]l LLJ v Al LA ' oy lT l L
182.0 184.0 186.0 1880 180.0 182.0 1840 186.0 198.0 200.0 202.0 2040 206.0 208.0
Minimum: -1.5
Maximum: 100.0 5¢0.0 10¢.0
Mzss Czalc., lzss mC=a PPM DBE i-FIT i-FIT (Norm) Formula
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Elemental Composition Report Page 1
Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 MO » ORF¥
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 16 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-39 H:0-60 0O:0-8
YF-JI ECUST institute of Fine Chem
JYF-JA-02 19 (0.668) Cm (19:20) 1: TOF MS ES+
5.08e+002
o 211.0962
%%—
4 224.0891
1183.0614 212.0984
3 192.0603 208.0393 224 0119
R T T T T S T T T T T T T T T A ST et SR
185.0 190.0 195.0 200.0 205.0 210.0 215.0 2200 225.0
Minimum: =-1.5
Maximum: 100.¢ 50.90 100.0
Mass Calc. Mass mDa PPM DBRE i=FIT i=FIT (Norm) Formula
211.0962 211.0970 -0.8 -3.8 4.5 5B ¢.0 Cll H15 04
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Elemental Composition Report Page 1
Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2 t-Bu t-Bu
Monoisotopic Mass, Even Electron lons 2
28 formula(e) evaluated with 13 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-383 H:0-60 0O:0-8
YF-JI ECUST institute of Fine Chem 02-Jan-2013
20:57:01
JYF-JA-09 8 (0.323) Cm (7:10) 1: TOF MS ES+
©47e+002
100 235.1683
b 226.0132
O
E 238.0268
228.0067 236.1735
4 232.0038
1 225.0706 2270168 2290016 230 1088 234.0035

"
T T T e T T T T T T T T T T T T T T O T T T T T T T T T T T T M2

2250 226.0 2270 228.0 2280 230.0 2310 2320 233.0 2340 235.0 236.0 237.0 2380

Minimum: -1.5

Maximum: 100.0 5C.0 10&.0

ISEES Cale. Mass mla PPM DEE i-FIT i-FIT (Norm} Formula
235.1883 235.1588%8 -0.5 -2.1 4.5 22.1 0.0 Ci5 E23 g2
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Elemental Composition Report Page 1

Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 2

- H
Monoisctopic Mass, Even Electron lons
20 formula(e) evaluated with 12 results within limits {up to 1 closest results for each mass)
Elements Used:
C:0-39 H:0-60 O:0-8
YF-JI ECUST institute of Fine Cham 02-Jan-2013
20:48:42
JYF-JA-08 33 (1.120) Cm (21:39) 1: TOF MS ES+
1.23e+003
5 151.0750
161.0731
152.0791
124.0375 143 0615 146.9808 1490597 o
z
125.0 1300 135.0 1400 145.0 150.0 155.0 160.0
Minimum: -1.5
Maximum: 100.0 50.0 100.0
Mass Cale. Mass mDa PEM CEEZ i-FIT i-FIT (Norm) Fernmula

1531.0750 151.075% -0.8 -g8.0 4.5 13.7 0.0 C% E11 o02
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Elemental Composition Report Page 1

CHO
Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off t-Bu
Number of isotope peaks used for i-FIT = 2

H
Monoisotopic Mass, Even Electron lons
15 formula(e) evaluated with 10 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-37 H:0-50 0O:0-4
YF-JI ECUST institute of Fine Cham 02-Jan-2013
21:00:40
JYF-JA-10 10 {0.3¢8) Cm (8:10) 1: TOF MS ES+
2.05e+003
prod 183.1234
%]
E 184 1285 207.13¢7
J 180.0320 198 0828
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T R R T T TR T T T rTTOT T M2
180.0 182.0 1840 185.0 188.0 1200 1820 1840 186.0 188.0 200.0 202.0 2040 206.0
Minimum: -1.5
Maximum: 100.0 50.0 100.0
Mase Cales. Mass mDa PEM CBE i-FIT i-FIT (Norm) Formula
133.1234 183,229 0.5 2.6 4.5 24.0 2.0 c1 E17 @2
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Elemental Composition Report Page 1
. . CHO
Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off OMe
Number of isotope peaks used for i-FIT = 2 H
Monoisotopic Mass, Even Electron lons
21 formula{e) evaluated with 13 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-38 H:0-60 0O:0-8
YF-JI ECUST institute of Fine Chem 02-Jan-2013
21:03:40
JYF-JA-11 18 (0.643) Cm (17:21) 1: TOF MS ES+
1.63e+003
100 167.0706
Ol
) 167.1183 168.0750
1 J*"%% 1620616 165.0711 166.0627 ’67'010{ 169.0771 170.9296w
LA B S e e i B B e B i e e e e e e i z
161.00 162.00 163.00 164.00 165.00 166.00 167.00 168.00 169.00 170.00
Minimum: -1.5
Maximum: 100.0 50.0 108.0
lase Calc. Mass mC= EPM DBE =FIT i-FIT (Nerm} Formula
167.070¢8 187.0708 -0. -1.2 4.5 26.7 0.0 c9 E11 03
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Elemental Composition Report Page 1
CHO

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max = 100.0

Element prediction: Off OEt

Number of isotope peaks used for i-FIT = 2 H

Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 15 results within limits {up to 1 closest results for each mass)

Elements Used:
C:0-39 H:060 0O:0-8
YF-JI ECUST institute of Fine Cham 02-Jan-2013
21:06:26
JYF-JA-12 15 (0.545) Cm (13:15) 1: TOF MS ES+
2.620+003
+ 181.0862
1820901
183.0823 167.0733 181.0128 183.0907 1930866194 0785
155.0 160.0 165.0 170.0 175.0 180.0 185.0 180.0
Minimums: -1.,5
Max imums 100.8 50.0 100.0
Masse Cale. Mass mba PEM DBE i-FIT i-FIT (Nerm! Formul
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Elemental Composition Report Page 1

Single Mass Analysis CHO

Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off On-Br
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 15 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-39 H:0-60 O:0-8
YF-JI ECUST institute of Fina Cham 02-Jan-2013
21:08:56
JYF-JA-13 12 (0.446) Cm (10:14) 1: TOF MS ES+
3.72a+003
100 185.1020
O
b 181.0880 196.1059
i 183.0654 190.981{ 1920625 184.0762 ]197.1037 208‘9419
T T T T T T T O T T T T T T T T T T T T T T T T T T T TR e T e M2
182.0 184.0 186.0 188.0 180.0 182.0 1840 166.0 188.0 200.0 2020 2040 206.0 208.0
Minimum: -1.5
Maximum i00.0Q 5¢.0 10C.0
Mass Calz, Mass mia PEM DBE i-FIT i-FIT (Norm) Formula
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Elemental Composition Report Page 1

Single Mass Analysis CHO

Tolerance = 100.0 mDa / DBE: min=-1.5 max=100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 “ 0/\©

Monoisotopic Mass, Even Electron lons

29 formula{e) evaluated with 18 results within imits (up to 1 closest results for each mass)
Elements Used:

C:0-33 H:0-60 0:0-8

YF-JI ECUST instituta of Fina Cham 02-Jan-2013
21:11:34
JYF-JA-14 22 (0.766) Cm (21:22) 1: TOF MS ES+
3.57e+003
100 243.1012
o
: 244.1054 255.1012
4185.1030 208 0398 311.0561 224 0118 327.1078 ( 45.1081 X
A B Rl L & R B R & e R RARASA s S ]
185.0 200.0 205.0 2100 215.0 220.0 225.0 230.0 2350 240.0 2450 250.0 255.0
Minimum: -1.5
Maximum: 100.0 50.0 100.0
Mzase Cale., Mass mDa PEM DEE i-FIT i-FIT (Norm) Formula
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min=-1.5 max = 1000
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 11 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-37 H:0-50 0O:0-4
YF-JI ECUST institute of Fina Cham 02-Jan-2013
21:16:46
JYF-JA-17 7 (0.288) Cm (5:7) 1: TOF MS ES+
3.00e+003
1 366.2045
370.2083
346.3248 40 1810 352.3108 360 2926 3623243 12118 3743843
z

3700 3720 3740

Maximum 100.0 50.0 100.0
Mzss Cales. Mass mla PEM DBEZ i-FIT i-FIT (Nerm) Formula
3£3.2045 3¢£3.208¢8 -2.1 -5.7 8.5 14.8 2.0 C23 E2& 04
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Elemental Composition Report Page 1
Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min =-1.5 max = 100.0 OMe
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 MeO OMe
H

Monoisctopic Mass, Even Electron lons

24 formula(e) evaluated with 17 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-38 H:0-60 0:0-8

YF-Ji ECUST instituta of Fine Cham 02-Jan-2013
21:14:32
JYF-JA-16 6 (0.275) Cm (5:6) 1: TOF MS ES+
1.00a+003
100- 213.0760
%]
1 208.0416 214.0805 224.0152
| pe.0028 189.0476 209.0866211.0590 222 1096
L e e e e e A M i b s AL e i e e S N ien e 125, S LR o o [5 n 2o rom n BA fr md1 -
1850 187 5 200.0 2025 205.0 207.5 2100 2125 2150 217.5 220.0 2225
Minimum: -1.5
Maximum: 100.0 50.0 100.0
Mzaes Czle., Mass mDa PPM DE= i-FIT i-FIT (Norm} Formula

213.0780 213.0763 =03 -1.4 4.5 14.1 ¢c.0 Cl0 E13 @5
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Elemental Composition Report

O,
Single Mass Analysis
MeO CMe

Tolerance=5.0mDa / DBE:min=-15 max=50.0 OH
Monoisotopic Mass, Odd and Even Electron lons
21 formula(e) evaluated with S results within limits (up to 50 closest results for each mass)
Elements Used:
¢: 0-10 H: 0-12 0:0-4

= Vet GCT Pemer 225y 2013 290318
20430387 44 (1450)Cm (4&43+55] TOFNEE-

*810503 158-405
20+
WeL73?
-
1530589 1820550
storo S 70188 m204z¢4 93035 F 1020 IS0Z5 .o yery 1230060 350055 1IBIMT  wprgep| PAOSER 4o opne 1R 1830559
Sarptlaegerine O0Hv00pﬂ‘fﬂM—dvrf“‘0,l{N'vm'“““Nvfn-Qﬂi.ﬂfhbytw P FINESPINEN TS ¥ ARSI riasu————" I | ¥ Erim— b NP
55 & 38 T 75 H B 0 2 100 W5 M0 15 10 125 130 Q5 W0 145 150 155 160 155 0. 175 182 185 S0 195

Minimum: -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Cale. Mass mDa PPM DBE Score Formula

196.0737 51.65 196.0736 0.1 05 5.0 1 Cl0H1204
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Elemental Composition Report

)
Single Mass Analysis
Tolerance=5.0mDa |/ DBE: min=-15 max=50.0 ElO OEl
H
Monaisotopic Mass, Odd and Even Electron lons
21 formula{e) evaluated with 5 results within limits {up to 50 closest rasults for each mass)
Elements Used:
¢ 0-12 H:0-18 0:0-4
i Wewiers SZTPam e 22-Mep2013 212743
20130383 63 3 17T L= (82434701 TOF MSE-
2980035
100w 55002
181 080
W0 0327
e
+30.0304 R 1064787 Zyecasas
d 870242 1250242 Issws l 1790404 2081105 [{ 290087
S1 0241 2

R ot T S Vit W) Wi it i | 6 .,,?.’."33.’3 S il W
Minimum: <15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mDa PPM DBE Seore Formula
224,1047 100.00 224.1049 -0.2 0.9 5.0 1 Cl2 Hi6 04
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Elemental Compasition Report

Q
Single Mass Analysis
Tolerance=5.0mDa / DBE:min=-15 max=50.0 n-PrO On-Pr
Maonoisotopic Mass, Odd and Even Electron lons
21 formula(e) evaluated with 5 resuits within limits (up to 50 closest results for each mass)
Elements Used:
C:0-14 H:0-20 0:0-4
= Vs GTPame (2382013 212020
2DN0E447 (1,580 OmydT{2+83)) TOFNEE+
1016 42004
ﬁw B3
=13
3
15402 =1
g G0 meEs 08 o e BS
mz
[-4] o 2 @© W 1M D 120 “w N WY 17 "
Minimum: -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mDa PPM DBE Score Farmula

252.1361  65.18 2521362 0.1 0.4 5.0 1 Ci4 H20 04
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Elemental Composition Report

o,
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-L5 max=50.0 " oM onBy
Monoisotopic Mass, Odd and Even Electron lons
21 farmula(e) evaluated with 5 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18 H:0-24 0:0-4
) Waters 32T Pogr @ L2Mep0tS 1rAR02
22720385 318 (3 650) C= (1:6-4=1241) TOENSEm
120 1680428 20004
1830182
2801878
%

THe LeEY 2Wales

1aipsee  19TAME 2000875 Py 2B ITe6 ssisse

1300402 1520487 1540847

207 Ty 1280%%
Lo gamon  sacess 3 h )
i (14 :.: w“% 'E *.?"lﬂ * ¥ Rr " i

o
3

Minimum: -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mbDa PPM DBE Scora Farmula

280.1676  55.00 280.1875 0.1 0.4 5.0 1 €18 H24 04
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Elemental Composition Report
Single Mass Anzlysis
Tolerance=5.0mDa / DBE:min=-15 max=500 MeO
Monoisotopic Mass, Odd and Even Electron ions
21 farmulale) evaluated with 5 results within limits (up to S0 closest results for each mass)

Elements Used:

¢ 0-13 H:0-18 0:0-3

= Valas CCT Fema
20130382 28(C208) Cm (2843838
1€8.
R o gs032  TTOANY §10553  1050M3 isoseg IBACEE OS2 sosiessaorm,
7 = s 1&'.‘ 1% ‘£[ 135 0 ué“tgb 155 %

Minimum: -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mbDa PPM DBE Score Farmula
2221254 3266 222.1256 -0.2 0.8 5.0 1 €13 Hi1g O3
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Elemental Compasition Report

Single Mass Analysie

Tolerance=50mDa [/ DBE:min=-15 max=50.0

Monasisotopic Mass, Odd and Even Electron lans

21 formulale) evaluated with 5 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-14 H:0-20 0: 03

E10 t-Bu

e Vasers GLT Pamwe 184202018 12:87:13
20792707 50 (0883~ 1802047, TOF v8 En
mnn *Adevine
100
£ 238413
a0
*450878 231220
s TIOMS grae  BIOB Lgapa Tansd 2AteE 1482247 TIEST sgaongy | IGNIC 207oees ’
[ ﬁoiﬁf-«mdh«mhmouhmmww w-mv‘»m-,fmu«ampm‘ohw,om rvteetrbtlpeeddyeevey . Pporeryy -.:,-.-1' me
L] ” O 2 122 10 120 b 48 158 e e 120 N e $ £ 20 2%
Minimum: -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mbDa PPM DBE Score Formula
236.1414 4388 2358.1412 0.2 0.8 5.0 1 Ci4 H20 O3
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OH 2bg

1455

2581

~7.594
—7.429
7285

093 ——e—6.566
203 ;—--{

11046
1088
1 .64

<

| —
ki T —
4= o - r~ —
== = —3 — =
— = aa ~ b= "
T v T T T T T T T T T T T T T T T T T T v T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 2.0 1.5



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

77.342
77.024
76.706

70839

¥4
X

29.22]

—26.185
—22.530

~34.710

10.482

121.302
108.518

o
n-Pro t-Bu
OH 2bg
v O~ i
— =t r~- —
= =3 >R
4 > v
5 £ 3 &
| |
T T T T v T T v T 14 T
210 200 190 180 170 180 150 140 130

[



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013
Elemental Composition Report
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-15 max=50.0
Manoisotopic Mass, Odd and Even Electron lons
21 formula{e) evaluated with 5 rasults within limits (up to 50 clogest rasults for each mass)
Elements Used:
C: 0-15 H: 0-22 0:0-3
& Vass G Rane

DL (1TS54
10,

Minimum: -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Cale, Mass mbDa PPM DBE Score Formula
250.1570  44.78 250.1569 0.1 0.4 5.0 1 €15 H22 03

o
Y

n-Pro g t-Bu
H

e DE2Re

185
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Elemental Compasition Report
Single Mass Analysis
Tolerance=5.0mDa [/ DBE: min=-15, max=50.0
Mongcisotopic Mass, Odd and Even Electron ions

23 farmula{e) evaluated with 6 results within limits (up to 30 closest resulte for each mass)
Elements Used:

C: 0-10

ce -
iztataes

‘RN

H:0-12

0:0-2

LS4 (1. 7171 S= 154132

Micremass GCT

TOF MS T o
1Cas

Soaie 1213640 1500443
3e.023e 83808 BN 3R g, 1? :l:,'. sdns ]J:n o®se 1300833 11332728 1582803 ‘a3 078
:3.‘ T3p 4B 0 s T €&  rd  8b- @3 'do 1@ 430 135 14p 14T T 182
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Cale. Mass mDa PPM DBE Score Formula
164.0838 40.80 164.0837 0.1 04 5.0 i €10 H12 02
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Elemental Composition Report
Single Mass Analysis Oy FEt

Tolerance=5.0mDa / DBE: min=-1.5, max=50.0

MeO OMe
Monoisotopic Mass, Odd and Even Electron lons
21 formulale) evaluated with S results within limits (up to S0 closest results for each mass)
Elements Used:
C: 0-11 H: 0-14 0:0-4
== Waters GCT Framiar ‘Salpre2313 TTOB2Z
231331481281 818] Cm {108«4C+1285)) TOF NS ES
100+ 1810801 123e+034
L
2500882
e 1430823 xpaacnae LR P o
sroma  sroim  recios FO4%° sy 1020208 123 0088 1385212 | 18ecszs e isascs 2005 |
B R R AR A R Eh R R s R R e S AE s S s s A L B B B A SS SALEs SASEE SARE At SeAAs ALAS Sanas aanns na sl
1] 8 &t M 8 92 88 =2 S& 100 308 11C 118 120 128 130 935 130 45 180 158 1£C 188 170 178 'EG 88 150 138 200 208 290
Minimum: -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula

210.0893 29.89  210.0892 0.1 05 5.0 1 Ci1 Hil4 04



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

Q, n-Pr

MeO’ Ohle
OH 2da

3962

o
=l
=~ T
T 58 '
5 = — _ At
i & o F Hggggh
= I BG @ ;e
w S LT oS
J | i w
N N
=T T T " i
— - = [at] r-
=~ = s - -] ]
T T T T T T T T T T T T T T T v T T T T T M T
7.5 7.0 6.5 6.0 3.3 3.0 4.3 4.0 15 30 2.5 2.0 1.5 N 3



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

Q, n-Pr
MeQ OMe
OH 2da
]
r~ u om
Mo
= -
r~ r~ r~
P
=
& 3
Q'I 0
pe b3
o o WL
-
= & e g 3
:a:"' ;_..“: = oo e
= = 9 = I |1
oo | | - |
e ) el
o (]
| i i
T T v T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 ] -] T0 (] 3 40 30 20 1]

94



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

Elemental Compostion Rezort
Sing'e Mass Analys's

Tolerance=SCmDa [/ DBE min=+185 max=300

Moraisatopic Mass, Odc and Even Electron lons
11 formu'ale) evaluates with S results wthin limits (up to SO closest results for sach mass)
Elerents Used:

C:0.12 H: 0-16 C 02

JA«10 Micromass GCT

<C13038B 922 (2051 Cm (123{16-29%)) TOFMS E-
0% 1810487 3274
‘ -

ma2
20

Minimum: -15

Maximum: 100.00 S0 10.0 500

Mass R Calc Mass mDa PEN DaE Score Formuia

2221047 1Bes 2221048 0.2 0.7 50 1 Ci2K1E0L
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Elemental Composition Report Oy, -"Bu Page 1

Single Mass Analysis s ki
Tolerance = 30.0 mDa / DBE: min=-1.5 max = 100.0 oH
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
6 formuia(e) evaluated with 1 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-13 H:0-80 0:0-4
YF-JI ECUST institute of Fine Chem 15-Sep-2013
16:18:12
JYF-JG-4 35 (0.311) Cm (30:37) 1: TOF MS ES+
1.14a+004
100+ 239.1277
"
] 2240125 256.2641
1182.0818 208.0383 246.2434
] 1660381 10.0330 218.2116 2250146 247.2468 262.2382
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Elemental Composition Report
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-15, max=50.0

Monoisotopic Mass, Odd and Even Electron lons

21 formula(e) evaluated with S results within limits (up to 50 closest results for each mass)

Elements Used:

C: 0-15 H: 0-14 0:0-4

= Wamrs GCT Prermier
20130118 228 (2782 Cm (2282}

MeO OMe

$8atpra2d 13 18:28:40

TOENEE-
i 1810810 * 32e+dle
4 2808 0858
“..
1080348 1820820
7T o328
dopmiiosn] | oo L st atgin it L woe s dgm aset e
Veood Hhrob 11 {80114 b 4 HUen v bo, et Hrvfereedd L il ] e pressiiiag A vy vt tdig 1 m
S i N ' M s N SR M M s e il S TR MRt e Yoy e e

Minimum: -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Cale. Mass mDa PPM DBE Score Formuia
258.08%6 88.21  258.08%92 0.4 15 S.0 1 CiS Hi4 04
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Elemental Composition Report O. _i-Pr
Single Mass Analysis

Tolerance=5.0mDa / DBE:min=-15 max=50.0 H 2gh
Manoisotopic Mass, Odd and Even Electron lons

18 farmula(e) evaluated with 7 results within limits (up to 50 closest results for each mass)

Elements Used:

C: 0-12 H:0-18 0:0-2

cc-2 Mizccemaenes GC7T

II112035 314 12334)C= {31431} TST UE Bl
to%a 1462863 28¢a4
2 o

13 '\.Wl 3 :a." n‘l -".

Clsraaze erzaec s3.caee esazas g0t & °l‘_‘° v3ozgvg, | taS5.CRBETAE on:\lr:o-.uu 177.2884 161 .“.\.Ir:"" ias
"} AR Y AR YRR T T TR TR IR (RASTE U AR IR M RRAKE Y CRNEE  IRALT R T ¢ RE T it

Minimum: 3.00 -1.5

Maximum: 100.00 5.0 5.0 50.0

Mass RA Cale. Mase mDa PPM DBE Score Formula

192.1151 B6.35 1521150 0.1 0.4 5.0 1 Ci2 Hie 02
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Elemental Compasition Report

O t-Bu
Single Mass Analysis
Tolerance=5.0mDa / DBE:min=-15, max="50.0
H
Monaisotopic Mass, Odd and Even Electron lons
27 formulale) evaluated with 6 resuits within limits (up to 50 closest results for each masg)
Elemeants Used:
C:0-13 H:0-18 0:0-2
cC.8 Micromaas GCT
30130854 82 |V1.434)C > (88|32 TOP VS 2ie
DO 1430802 Trras
2

I 235240 2333 £7.4738

o

Minimum: 3.00 -1.5

Maximum: 100.00 5.0 5.0 50.0

Mass RA Cale, Mass mbDa PPM DBE Score Farmula
206.1304 312 206.1307 -0.3 <14 5.0 1 €13 Hi8 02
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Elemental Compaosition Report

Ph
Single Mass Analysis
Tolerance=5.0mDa / DBE:min=-15 max=50.0
H
Monoisotopic Mass, Odd and Even Elactron lons
54 formula{e) evaluated with 10 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-186 H:0-16 0:0-2
cc.3 Micremass QCT
SSITICRET-¢ 24T {3,651 S ™ (2'T-{3e3}) TQPF VS Eie
120m AR I iGed
2
52004

. sacaze  GPE3E TraaseTMG, o TEUERTE waaoapffiriceer L 2544308 2424145 o

13 4z MRE 12 2z MBRCY £ ] tde. ' 148 62 ' g8 adp 23 ' ade . a
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Caic. Mass mbDa PPM DBE Score Formula
240.1149 0.684 240.1150 -0.1 0.5 8.0 1 Cie His 02
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Elemental Compasition Report

Single Mass Analysis

Tolerance =5.0 mDa

/ DBE:min=-L5 max=50.0

Monoisotopic Mass, Odd and Even Electron lons

27 formula(e) evaluated with 6 results within limits (up to 50 closest results for each mass)

Elaments Used:

C: 017 H:0-18

0:0-2

TS

cC-s Mitcremass GCT
20130883 131 {3.097)C = (132-(150385]) ToOP US 2ie
122 145.3001
£ -
. oy tzazess 3241305
N ovvong s v: 0383 .'l”,:mcr:* -:-Aj:::::v;." [ TE T 1300384 1350083 j:{:: 1383
5 VASRERET ) "ZORMARES 8% %00 ' t13c - 148 1és  do 2088 2da” " 248- T 288
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Cale. Mass mbDa PPM DBE Score Foarmula
254.1309 8.68 254.1307 0.2 08 S.0 1 €17 Hi18 02
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Elemental Composition Report Page 1
Single Mass Analysis eHe
Tolerance = 100.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off - -
Number of isotope peaks used for i-FIT = 2 "
Monoisotopic Mzass, Even Electron lons
67 formula(e) evaluated with 11 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-39 H:0-60 0:0-8 Br:0-2
YF-JI ECUST institute of Finea Chem 02-Jan-2013
21:43:3¢8
JYF-JA-101 22 (0.787) Cm (21:22) 2: TOF MS ES-
1.80a+003
4 278.8473
280.84586
319.2327
182.0481.198.9233  233.1488 265 1418 3052138

100 120 140 160 180 200 220 240 260 280 300 320 340
e
100.0 5¢.0 10C.0
Mass Cale. Mass mba PPM CBE i-FIT i-FIT (Nozm) Formula
276.8430 27€.8500 -1.0 -3.8 5.5 286.5 ¢.0 C7 E3 02 Bz2
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Elemental Composition Report CHO Page 1

Single Mass Analysis

Tolerance = 30.0 mDa / DBE: min=-1.5, max = 100.0 Ci cl
Element prediction: Off H
Number of isotope peaks used for i-FIT = 2

Mongcisctopic Mass, Even Electron lons
48 formula(e) evaluated with 7 results within limits (up to 1 closest results for each mass)

Elements Used:
C:0-35 H:0-80 0:0-5 CI:0-3
JI-YF ECUST institute of Fine Chem 16-Sep-2013
15:42:28
JYF-DJL-11 68 (2.237) Cm (62:72) 2: TOF MS ES-
5.7%e+003
100+ 188.9502
] 100.9472
Syl
] 162.9438
ol sse772 168.8335+70.8327_172.8201 wases | | ( 203.0043 2129524215.0%0
15&'5!:'"75'%'55'135.0'1950'%'b'zoé'b'%
-3.5
30.0 50.0 2040.0
Mzss Czlc. Mz=s= mi=a PEM D3 i-FIT i-FIT (Norm) Formuls
188,8302 188.9510 -0.8 -2.2 5.5 73.2 c.0 C?7 E3 0z ci2
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Elemental Composition Report cHo Page 1

Single Mass Analysis
Tolerance = 30.0 mDa / DBE: min =-1.5, max = 100.0 F Br

Element prediction: Off H
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
27 formula(e) evaluated with 4 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-7 H:0-80 0:0-2 Br:0-1 F:0-3
YF-JI ECUST institute of Fine Chem 15-Sep-2013
15:39:01
JYF-JG-1 189 (1.311) Cm (184:196) 1: TOF MS ES-
1.26e+004
1 216.9281
%
148 9469 216.9297
191.?900 | ( 249_071?
L e o o o o e e i i i e i i e e e T4
150 155 160 165 170 175 180 185 190 185 200 205 210 215 220 225 230 235 240 245
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mazs Calc. Mass ml=a PEM D= i-FIT i-FIT ({(Norm) Formula
216.9281 216.9300 -1.9 -8.8 5.5 5.8 0.0 C7 HI 02 Br T
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Elemental Composition Report Page 1
Single Mass Analysis CHO
Tolerance = 100.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 Br OMe
H
Monoisotopic Mass, Even Electron lons
50 formula(e) evaluated with 21 results within limits (up to 1 closest results for each mass)
Eiements Used:
C:0-3¢ H:0-60 0O:0-8 Br:0-2
YF-JI ECUST insttute of Fine Cham 02-Jan-2013
21:47:30
JYF-JA-102 47 (1.550) Cm (41:47) 2: TOF MS ES-
551e+003
100 228 8473
E 215.8214
-
1125 0382 150.0087 2160051 | | 2312484
1= 145.2285 120 178.8203  192.0545 202.6620 255 2358 265 1461
T O T O e O e o e e e e e e e M2
130 140 150 160 170 180 10 200 210 220 230 240 250 280
Minimum: -1.5
Maximum: 100.0 58.0 100.0
lass Cales. Mass mla PPM DBEZ i-FIT i-FIT (Norm} Formula
228.5473 228.5500 -2.7 -11.8 555 114.90 2.0 C8 Eé6 03 Br

125



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

CHO

OH 2av

e
o
I
-
22E3
bt B A B
r::;r-—rw
= -
o0
=
| =+
e ]
&=
W
|
A ln T
iz £ L z
= = = -
— — — ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.5 1.0 13 1k 8.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 L. 0.5 0.0
f1 (ppm)

126



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

CHO
F Me
OH 2av
-~ =
£2 3
-~ o~
~r~ &
~ ~r~
-
=
z
=l
v,
v~y
£2 =228
= —aad
§_§ e v v
[l ) = < M ooee
Y 59893y 8- 5=
oSN D% —— v
— XX =N o0 o6
vt I A N~ I
" L
— 77— 77—
10 200 150 80 70 160 150 140 30 120 110 100 90 80 70 €0 50 40 30 20 0 ]
£l (ppa)

127



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

Elemental Composition Report CHO Page 1
Single Mass Analysis
Tolerance = 30.0 mDa / DBE: min = -1.5, max = 100.0 F ) OMe
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 4 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-8 H:0-80 0:0-3 F:0-3
YF-JI ECUST institute of Fine Chem 15-Sep-2013
15:53:36
JYF-JG-2 55 (0.426) Cm (52:62) 1: TOF MS ES+
1.86e+003
100~ 171.0447
] 170.0378
%~ 168.0109
J 167.0124
4 164.0669
4 166.0837 |167‘0651 168.0726 171.0092| 171.1492172.0478 173 0387
1 1 / ( 1 L l ] miz
ey P e e o ] T e ey e e e e e
164.00 165.00 166.00 167.00 168.00 162.00 170.00 171.00 172.00 173.00
Minimums: -1.5
Maximums: 30.0 50.0 100.0
Mzss Czlc. Mass mDa PEM DBE i=-FIT i=-FIT {(Neorm) Formula
171.0447 171.0457 -1.0 -5.8 4.5 21,58 0.0 c8 H8 03 T
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Elementzl Composition Report

CHO
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-15, max=50.0 NC OMe
OH
Monaisotopic Mass, Odd and Even Electron lons
102 farmula(e) evaluated with 22 results within limits (up to 30 closest results for each mass)
Elements Used:
C:0-8 H:0-7 N:0-1 0:0-2
cC.5 Mizromass OCT
2aC13C8653-2 3353 13.584 | C» 235-135240 TOP MS Bie
12o- 172043 22304
178 a:c{
* N
14z 242 t78:0429
108 236
3% :L:'s £4.9334 g3 a33e o587 g3 zegy 102232 173523
uz: 89, @ 6% = 88 % t (3 ;':: N ::: ) !5:“ "e 130 138 140 152 120 iTo 150 MR
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Calc. Mass mbDa PPM DBE Score Formula
177.0424 10000 177.0428 -0.2 -1.1 7.0 1 8 H? N O3
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Elemental Composition Report o Page 1
Single Mass Analysis
Tolerance = 30.0 mDa / DBE: min=-1.5, max = 100.0 Br Br
Element prediction: Off H
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
17 formulza(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Elements Used:
C:0-10 H:0-80 O©:0-3 Br:0-2
YF-JI ECUST institute of Fine Chem 15-Sep-2013
15:59:47
JYF-JG-3 109 (0.758) Cm (105:116) 1: TOF MS ES+
2.03e+003
100 284 8806
%_' 2928817 206.8782 2972802
1 281.2717
4 290.3331 292.0240 293 8863 ;94-9493 2858838
----—t-rrr—rr—r-rrr—yrtrr—rrer e e e e e e e e M2
281.00 28200 293.00 28400 295.00 296.00 287.00
Minimum: -1.5
Maximum: 30.0 50.0 100.0
Mzass Calc. Mass mDa PPM DBE 1-FiT i-FIT (Norm) Formula
292.8817 232.8813 0.4 1.4 4.5 6.2 .0 c8 E7 02 Br2
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Elemental Compasition Report

Single Mass Analysis

Tolerance=5.0mDa [/ DBE:min=-15 max=50.0

Mongoisotopic Mass, Odd and Even Electron lons

68 farmulale) evaluated with 20 results within limits (up to 50 clocest results for each mass)
Elements Used:

C:0-14 H:0.14 0:0-2

CC.7 Micromass GCT
2013C805-* 210 (3.4588)Cm (210-(32+32))

100+

172087

27.023035.023721,023083.5225. 715352 5.0

()

OH OH

TOF MS El+
2140352 1 28

te5.c7e8 213.122%
-

2180073

26 80 - 40 50 80 10 8D 229
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 5.0 50.0
Mass RA Cale. Mass mbDa PPM DBE Score Formula
2140552 10000 214.0554 -0.2 0.8 8.0 1 Ci4 Hi4 02
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Elemental Composition Report

Single Mass Analysis

Tolerance=50mbDa / DBE:min=-1.5, max=3500

Monoisotopic Mass, Odd and Even Electron lons

15 formula(e) evaluated with S results within limits (up to 50 closest results for 2ach mass)
Elements Used:

C: 07 H: 0-6 0:0-2

y-e-2 Wawrs SCTPramier
20130584 26(0.852)Cm (26-13+T))

160

£

330348
550335
302 . sgoise 520033 S100863an2en SO0 TA0S82 troags gq s 20273 | BHoe0E
G vepbre e prriperd ~ 1 _ J"‘”’M"’T“W
415 450 540 550 = &8¢0 850 730 750 = &5 220 0 50

Minimum: 3.00
Maximum: 100.00 5.0 100
Mass RA Cale. Mass mDa PPM DBE i=FIT
122.0367 84.75 122.0368 0.1 -0.8 5.0 35

74022 1080343

1305 50

.13

50.0

Formula

C7 He 02

CHO

OH

CS-Jur-2013 18:52:38
TOF MS Eiv

4210289 SSSe-104
+220387

*23.0408

1924257 1150574

4100 1150 120G 1250
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Elemental Composition Report Page 1
. a CHO
Single Mass Analysis
Tolerance = 30.0 mDa / DBE: min =-1.5. max = 100.0 B
Element prediction: Off G
Number of isotope peaks used for I-FIT = 2
Monoisctopic Mass, Even Electron lons
7 formulaie) evaluated with 1 results within limits (up to 1 best isotopic matches for each mass)
Elements Used:
C:0-7 H:05 0:0-2 Br:0-2
JI-YF ECUST instituta of Fina Cham 12-May-2013
21:45:17
JYF-JA-18 255 (1.746) Cm (253:258) 1: TOF MS ES-
3.66e+003
100+ Y 4
i
1151.0184
I 201.9429
S 212.8361
T T T T T T e e T e e e e e e e e e e
155.0 160.0 165.0 170.0 1750 180.0 185.0 180.0 200.0 205.0 2100
Minimum: -1.5
Maximur 30.0 50.0 100.0
Mzce Czlc. Mzss mia PPM DBE i-FIT i-FIT Formula
158.8353 188,8385 -3.¢8 -18.1 5.5 18.8 0.0 C7 E4 02 =rx
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Elemental Composition Report Page 1
Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min =-1.5, max = 100.0 O O

Element prediction: Off

Number of isotope peaks used for i-FIT = 2 Meo A A e

Monoisctopic Mass, Even Electron lons
33 formula(e) evaluated with 17 results within limits {up to 1 closest results for each mass)

Elements Used:
C:0-38 H:0-60 0O:0-8
YF-Jl ECUST institute of Fine Chem 02-Jan-2013
21:58:41
JYF-JA-105 16 (0.569) Cm (1:16) 1: TOF MS ES+
8.57a+003
4 275.1283
224.0139 276.1320
226.0155 243 1004 255.1021 2742737 282 2788 297.1083 213 0850 318.3007 3351300
m/z
225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335

£ < .-
Minimum:

Maximum: 100.0 50.0 100.0

Mzase Cales. Mass mla PEM CBE 32-FIT i-FIT (Norm) Fermula
275.1283 275.1283 8.0 .0 IR i8.4 8.0 Cié H1Z o4
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for I-FIT =2

Monoisotopic Mass, Even Electron lons

56 formula(e) evaluated with 35 results within limits (up to 1 closest results for each mass)
Elements Used:

C:0-38 H:0-60 0O:0-8 Na:0-1

YF-JI ECUST institute of Fine Chem

JYF-JA-21 14 (0.520) Cm (13:20)

2240120

%

226.0134
10.0334 218.2115

Page 1
HO 2
MeQ OMe
OH
02-Jan-2013
21:32:50
1: TOF MS ES+
2.85a+003
251.08%4
255.1012
256.2637
2462422 262.2365
m'z

250.0 255.0 260.0
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Elemental Composition Report
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-15, max=50.0
Monoisotopic Mass, Odd and Even Electron jons

138 formula(e) evaluated with 18 results within limits (up to 50 closest results for each mass)

Elements Usged:

¢ 0-11 H:0-18 0:0-5

AR Ve T Feme OS2 130831
23055577 (25500 (T721-10} TFiEs-
z * 35-05
o &7omT
z=mr
%
2780
2agrs:
Ea et m2
2w 2

Minimum: -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Cale, Mass mDa PPM DBE Score Formula
228.0897 5331 228.0958 -0.1 0.4 4.0 8.2 C11 H16 05
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Elemental Composition Report

Single Mass Analysis

Tolerance=5.0mDa [/ DBE:min=-15 max=50.0

Maonoisotopic Mass, Odd and Even Electron lons

CH'%p

MeQ OMe

21 formula(e) evaluated with S results within limits (up to 50 clogest results for each mass)

Elements Used:

C:0-8 H: 0-10 160: 0-4 180:0-1

a1z
21063 54121170 BLRH22T)

0

§9.00e%

5

Minimum: 2.00
Maximum: 100.00
Mass RA Cale. Mass mDa
182.0578 28.77 182.0575 0.1
184.0623 100.00 184.0622 0.1

.Jm..owuﬁm,m.{u(mmvomuufmn% S YT Ty — mjfm'm.n»‘ummm}olf 1:;:«‘?;.“. I mz
£a 14

5‘231313:‘3‘41

|amya3 1338
>wse-

1860028 5

1830814

1820578
ETIEE gy

im 1% <0 %5

-1.5

50.0

i=FIT Formula
2456 €9 H10 1804
15 €9 H10 1803 180
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