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S1. General Information

Commercial grade reagents and solvents were used as received without further purification.
'THNMR and 3CNMR spectra were recorded in deuterated chloroform (CDCl;) on an
Agilent/Varian VNMRS 400 MHz instrument. Chemical shifts () are referenced to the
residual proton in the NMR solvent (CDCl;, 7.26 ppm). Data are reported as follows:
chemical shift, multiplicity, coupling constants (J) reported in Hertz (Hz) and integration and
the following abbreviations are used: s = singlet, d = doublet, t = triplet, q = quartet, dd =
doublet of doublets, br = broad, m = multiplet, td = triplet of doublets. IR spectra were
recorded on a Thermo/Nicolet 6700 FT-IR Spectrometer and only the more significant peaks
are reported. Reactions were monitored by thin layer chromatography (TLC) on glass-backed
plates coated with a 0.2 mm thickness of silica gel 60 F254; chromatograms were visualized
by UV radiation (254 nm) or by staining with KMnO,4 or phosphomolybdic acid. Flash
column chromatography was performed on 300-400 mesh silica gel using mixtures of ethyl

acetate and hexane as the eluent system.

S2. General experimental procedure & characterization data for MOM protection

General experimental procedure for MOM ethers and esters

MOMCI (1.5 mmol) was added to a stirred solution of the alcohol or carboxylic acid
substrate (1 mmol) in CH,Cl, (15 mL) at 0 °C. DIPEA (2 mmol) was slowly added to the
reaction mixture. The ice-bath was removed and the mixture was stirred at room temperature
for 12 h. Distilled water (15 mL) was added in the reaction mixture and the organic phase
was separated, washed with 0.5 M of HCI, distilled water, IM of NaOH, and brine. The
organic phase was dried using anhydrous sodium sulphate, filtered and concentrated. Flash
column chromatography of the residue over silica gel (hexane: EtOAc mixture) gave the
desired MOM protected alcohol or ester. (Note: In some cases, the crude MOM protected
alcohols and esters were pure (as indicated by 'HNMR and TLC) and were used directly for

the next step without further purification).
2.1) Preparation of 1-(methoxymethoxy)hexane (1a)

Following the general procedure for MOM protection, 1-(methoxymethoxy)hexane (1a) was

obtained as an oil in 84 % yield. FTIR (CDCls) 2929, 2860, 1467, 1110, 1048 cm'!; 'TH NMR



(400 MHz, CDCl3) 6 0.78 (t, J = 5.2 Hz, 3H), 1.18-1.24 (m, 6H), 1.42-1.48 (m, 2H), 3.30 (s,
3H), 3.39 (t, J = 6.4 Hz, 2H), 4.47 (s, 2H); 13C NMR (100 MHz, CDCl;) & 13.8, 22.5, 25.8,
29.6, 31.5, 54.7, 67.6, 96.1 ppm; spectra data was consistent with previous literature report.!

2.2) Preparation of 1-(methoxymethoxy)octane (2a)

Following the general procedure for MOM protection, 1-(methoxymethoxy)octane (2a) was
obtained as a colorless liquid in 70 % yield. FTIR (neat) 2931, 1592, 1380, 1256 cm!; 'H
NMR (400 MHz, CDCls) 6 0.84 (t, J = 6.8 Hz, 3H), 1.14-1.38 (m, 10H), 1.48-1.60 (m, 2H),
3.30 (s, 3H), 3.46 (t, J= 6.8 Hz, 2H), 4.56 (s, 2H); *C NMR (100 MHz, CDCl3) & 13.9, 22.6,
26.2,29.2,29.3,29.7,31.8, 54.5, 67.8, 96.3, ppm; spectra data was consistent with previous

literature report.?
2.3) Preparation of (3-(methoxymethoxy)propyl)benzene (3a)

Following the general procedure for MOM protection, (3-(methoxymethoxy)propyl)benzene
(3a) was obtained as an oil in 80 % yield. FTIR (neat) 3005, 1510, 1255 cm!; 'TH NMR (400
MHz, CDCl;) § 1.83-1.98 (m, 2H), 2.70 (t, J = 7.8 Hz, 2H), 3.36 (s, 3H), 3.54 (t, /= 6.4 Hz,
2H), 4.62 (s, 2H), 7.17-7.24 (m, 3H), 7.25-7.29 (m, 2H); 3C NMR (100 MHz, CDCl;) 6 31.4,
32.4, 55.2, 67.1, 96.5, 125.8, 128.3, 128.4, 141.8 ppm; spectra data was consistent with

previous literature report.’
2.4) Preparation of (2-(methoxymethoxy)propyl)benzene (4a)

Following the general procedure for MOM protection, (2-(methoxymethoxy)propyl)benzene
(4a) was obtained as an oil in 72 % yield. FTIR (neat) 2986, 1495, 1215 cm!; 'TH NMR (400
MHz, CDCl;) ¢ 1.20 (d, J = 6.8 Hz, 3H), 2.71 (dd, J = 6.0, 13.6 Hz, 1H), 2.88 (dd, J = 7.2,
13.6 Hz, 1H), 3.18 (s, 3H), 3.92-3.97 (m, 1H), 4.53 (d, J = 7.0, 1H), 4.65 (d, J = 6.8, 1H),
7.18-7.30 (m, 5H). 3C NMR (100 MHz, CDCls) 8 20.1, 43.6, 55.0, 73.9, 94.7, 126.1, 128.2,

129.5, 138.9 ppm; spectra data was consistent with previous literature report.*
2.5) Preparation of trans-2-(methoxymethoxy)cyclohexyl)benzene (5a)

Following the general procedure for MOM protection, trans-2-
(methoxymethoxy)cyclohexyl)benzene (5a) was obtained as an oil in 74 % yield. FTIR (neat)
2930, 2859, 1455 cm™'; 6 '"H NMR (400 MHz, CDCl;) 6 1.34-1.62 (m, 4H), 1.82-1.86 (m,
2H), 2.07-2.18 (m, 1H), 2.39-2.52 (m, 1H), 3.42 (s, 3H), 3.59-3.68 (m, 1H), 4.13 (d, J = 7.2,



1H), 4.46 (d, J = 7.2, 1H), 7.14-7.24 (m, 3H), 7.30-7.35 (m, 2H). 3C NMR (100 MHz,
CDCLy) § 25.0, 25.9, 33.3, 34.4, 53.2, 74.4, 79.4, 94.6, 126.8, 128.1, 128.8, 144.6 ppm.

2.6) Preparation of 3-(methoxymethoxy)-1,5,5-trimethylcyclohex-1-ene (6a)

Following the general procedure for MOM protection, 3-(methoxymethoxy)-1,5,5-
trimethylcyclohex-1-ene (6a) was obtained as an oil in 87 % yield. FTIR (neat) 2996, 1672,
1490, 1211 em'1; '"H NMR (400 MHz, CDCls) 6 0.87 (s, 3H), 0.96 (s, 3H), 1.31 (dd, J = 8.8,
12.4 Hz, 1H), 1.58 (d, J=17.2 Hz, 1H), 1.66 (s, 3H), 1.73 (dd, /= 6.0, 12.4 Hz, 1H), 1.84 (d,
J=17.2 Hz, 1H), 3.36 (s, 3H), 4.12-4.18 (m, 1H), 4.67 (q, J = 6.8, 2H), 5.41 (d, J = 3.6,
1H). BC NMR (100 MHz, CDCl3) & 23.6, 26.3, 30.8, 31.1, 42.0, 44.1, 55.2, 72.5, 95.2,
121.4, 136.5 ppm.

2.7) Preparation of 6-(methoxymethoxy)-2,6-dimethylhept-1-ene (7a)

Following the general procedure for MOM protection, 6-(methoxymethoxy)-2,6-
dimethylhept-1-ene (7a) was obtained as an oil in 82 % yield. FTIR (neat) 2972, 2943, 1649,
1449, 1382, 1036 cm™'; 'H NMR (400 MHz, CDCl;) & 1.20 (s, 6H), 1.42-1.56 (m, 4H), 1.70
(s, 3H), 1.98-2.40 (m, 2H), 3.34 (s 3H), 4.66 (s, 2H), 4.68 (s, 2H). 3C NMR (100 MHz,
CDCl,) 6 18.6, 21.9, 22.3, 26.3, 38.1, 41.4, 55.0, 76.2, 90.9, 109.8, 145.9 ppm.

2.8) Preparation of 1-(methoxymethoxy)but-2-yne (8a)

Following the general procedure for MOM protection, 1-(methoxymethoxy)but-2-yne (8a)
was obtained as an oil in 70 % yield. FTIR (neat) 2923, 2889, 2222, 1448, 1148, 1042 cm’!;
'"H NMR (400 MHz, CDCls) 6 1.84 (t, J = 2.4 Hz, 3H), 3.36 (s, 3H), 4.16 (q, J = 2.4 Hz, 2H),
4.68 (s, 2H). 3C NMR (100 MHz, CDCl;) 6 3.6, 54.7, 55.5, 74.5, 82.4, 94.6 ppm; spectra

data was consistent with previous literature report.
2.9) Preparation of 1-(methoxymethoxy)hept-3-yne (9a)

Following the general procedure for MOM protection, 1-(methoxymethoxy)hept-3-yne (9a)
was obtained as an oil in 75 % yield. FTIR (neat) 2961, 2932, 2875, 1465, 1208, 1150 cm™!;
'"H NMR (400 MHz, CDCl;) 3 0.86 (t, J = 7.2 Hz, 3H), 1.39 (sextet, J = 7.2 Hz, 2H), 2.00-
2.04 (m, 2H), 2.33-2.37 (m, 2H), 3.27 (s, 3H), 3.51 (t, J = 7.2 Hz, 2H), 4.54 (s, 2H). 13C
NMR (100 MHz, CDCl;) & 13.4, 20.2, 20.7, 22.3, 55.2, 66.5, 76.7, 81.3, 96.3 ppm.



2.10) Preparation of (3-(methoxymethoxy)prop-1-yn-1-yl)benzene (10a)

Following the general procedure for MOM protection, (3-(methoxymethoxy)prop-1-yn-1-
yl)benzene (10a) was obtained as an oil in 68 % yield. FTIR (neat) 2948, 2888, 2237, 1490,
1149, 1041 cm™'; 'TH NMR (400 MHz, CDCls) 6 3.41 (s, 3H), 4.43 (s, 2H), 4.77 (s, 2H), 7.24-
7.30 (m, 3H), 7.42-7.44 (m, 2H). 3C NMR (100 MHz, CDCl;) 8 54.9, 55.6, 84.6, 86.1, 94.9,
122.5, 128.2, 128.4, 131.7 ppm; spectra data was consistent with previous literature report.°

2.11) Preparation of 1-bromo-4-((methoxymethoxy)methyl)benzene (11a)

Following  the general procedure for MOM protection, 1-bromo-4-
((methoxymethoxy)methyl)benzene (11a) was obtained as a clear oil in 82 % yield. FTIR
(neat) 2934, 2884, 1594, 1487, 1208, 1148, 1042 cm™!; 'H NMR (400 MHz, CDCl;) & 3.38 (s,
3H), 4.53 (s, 2H), 4.68 (s, 2H), 7.22 (d, J = 8.8 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H). 3C NMR
(100 MHz, CDCl;) o6 55.4, 68.4, 95.7, 121.5, 129.4, 131.5, 136.9 ppm; spectra data was

consistent with previous literature report.’
2.12) Preparation of 9-((methoxymethoxy)methyl)anthracene (12a)

Following the general procedure for MOM protection, 9-
((methoxymethoxy)methyl)anthracene (12a) was obtained as a pale yellow solid in 85 %
yield; m.p. = 81-82 °C. FTIR (neat) 3003, 2962, 2885, 1526, 1446, 1146, 1037 cm™'; '"H NMR
(400 MHz, CDCl;) & 3.51 (s, 3H), 4.79 (s, 2H), 5.60 (s, 2H), 7.45-7.49 (m, 2H), 7.53-7.57
(m, 2H), 8.01 (d, /= 8.8 Hz, 2H), 8.42 (d, /=9.2 Hz, 2H), 8.47 (s, 1H). *C NMR (100 MHz,
CDCl) 6 55.7, 61.0, 95.6, 124.2, 125.0, 126.3, 128.2, 128.5, 129.0, 131.1, 131.4 ppm; spectra

data was consistent with previous literature report.?
2.13) Preparation of methoxymethyl hexanoate (13a)

Following the general procedure for MOM protection, methoxymethyl hexanoate (13a) was
obtained as an oil in 76 % yield. FTIR (neat) 2958, 2933, 2873, 1737, 1150, 1087 cm’!; 'H
NMR (400 MHz, CDCl;) & 0.82 (t, J = 6.8 Hz, 3H), 1.23-1.26 (m, 4H), 1.55-1.58 (m, 2H),
2.26 (t,J=17.2 Hz, 2H), 3.34 (s, 3H), 5.13 (s, 2H); 1*C NMR (100 MHz, CDCl;) 6 13.5, 22.0,
24.2, 31.0, 33.9, 56.9, 89.8, 172.9 ppm; spectra data was consistent with previous literature

report.’



2.14) Preparation of methoxymethyl benzoate (14a)

Following the general procedure for MOM protection, methoxymethyl benzoate (14a) was
obtained as a clear oil in 88 % yield. FTIR (neat) 2930, 2860, 1719, 1636, 1455, 1260, 1163,
1055 cm™!'; 'TH NMR (400 MHz, CDCl5) 6 3.54 (s, 3H), 5.48 (s, 2H), 7.42-7.46 (m, 2H), 7.55-
7.58 (m, 1H), 8.06-8.08 (m, 2H). *C NMR (100 MHz, CDCls) é 57.7, 90.9, 128.4, 129.7,

129.8, 133.2, 166.0 ppm; spectra data was consistent with previous literature report.!?
2.15) Preparation of methoxymethyl 2-phenylacetate (15a)

Following the general procedure for MOM protection, methoxymethyl 2-phenylacetate (15a)
was obtained as an oil in 76 % yield. FTIR (neat) 2962, 1735, 1475, 1126, 1080 cm™'; 'H
NMR (400 MHz, CDCI;) & 3.36 (s, 3H), 3.61 (s, 2H), 5.20 (s, 2H), 7.21-7.29 (m, 5H). 13C
NMR (100 MHz, CDCls) 6 40.6, 56.7, 90.2, 127.3, 128.2, 129.1, 130.2, 172.3 ppm; spectra

data was consistent with previous literature report.'!
2.16) Preparation of methoxymethyl 2-(4-bromophenyl)acetate (16a)

Following the general procedure for MOM protection, methoxymethyl 2-(4-
bromophenyl)acetate (16a) was obtained as an oil in 72 % yield. FTIR (neat) 2959, 1738,
1488, 1130, 1088 cm!; 'H NMR (400 MHz, CDCl;) 6 3.39 (s, 3H), 3.60 (s, 2H), 5.22 (s, 2H),
7.16 (d, J = 8.8 Hz, 2H), 7.44 (d, J = 8.8 Hz, 2H). '3C NMR (100 MHz, CDCl;) 6 40.7, 57.7,
90.8,121.3, 130.9, 131.7, 132.6, 170.6 ppm.

2.17) Preparation of trans-methoxymethyl cinnamate (17a)

Following the general procedure for MOM protection, methoxymethyl cinnamate (17a) was
obtained as a clear oil in 90 % yield. FTIR (neat) 2959, 1715, 1638, 1455, 1138, 1089 cm™!;
'"H NMR (400 MHz, CDCls) & 3.51 (s, 3H), 5.36 (s, 2H), 6.45 (d, J = 16 Hz, 1H), 7.38-7.39
(m, 3H), 7.51-7.54 (m, 2H), 7.74 (d, J = 16 Hz, 1H). 13C NMR (100 MHz, CDCl;) & 57.7,
90.5, 117.6, 128.2, 128.9, 130.5, 134.2, 145.7, 166.3 ppm; spectra data was consistent with

previous literature report.!?
2.18) Preparation of methoxymethyl 2-acetoxybenzoate (18a)

Following the general procedure for MOM protection, methoxymethyl 2-acetoxybenzoate
(18a) was obtained as an oil in 79 % yield. FTIR (neat) 2990, 2860, 1740, 1718, 1610, 1459,
1310, 1180 cm'; 'TH NMR (400 MHz, CDCl;) 6 2.34 (s, 3H), 3.51 (s, 3H), 5.43 (s, 2H), 7.11



(dd, J = 1.2, 8.4 Hz, 1H), 7.30-7.34 (m, 1H), 7.55-7.57 (m, 1H), 8.06 (dd, J = 1.6, 7.6 Hz,
1H). 3C NMR (100 MHz, CDCl3) § 20.9, 57.8, 91.2, 122.9, 123.9, 126.0, 131.9, 134.2,
150.9, 166.9, 169.7 ppm.

S3. General experimental procedure & characterization data for BiCl; mediated MOM

cleavage

BiCl; (100 mol%) was added to a stirred solution of MOM protected alcohol MOM ethers or
carboxylic MOM esters (1 mmol) in MeCN/H,0O (5 mL/0.1 mL; 5:0.1 v/v) and the mixture
was stirred at 50 °C until reaction was complete (TLC control). The mixture was filtered over
a pad of celite using CH,Cl, (10 mL), the resulting filtrate was dried over anhydrous sodium
sulphate and concentrated under reduced pressure. Flash column chromatography of the
residue over silica gel (hexane:EtOAc mixture) afforded the desired pure alcohol or
carboxylic acid. All products were characterized from their spectra (FTIR, 'HNMR,
I3CNMR) and by comparison with authentic samples.

3.1) 1-hexanol (1b)

Following the general procedure for BiCl; mediated MOM deprotection, 1-
(methoxymethoxy)hexane (1b) was obtained as an oil in 79 % yield. FTIR (neat) 3324, 2928,
2859, 1467, 1379, 1057 cm’!; 'H NMR (400 MHz, CDCl;) 6 0.85 (t, J = 6.8 Hz, 3H), 1.21-
1.34 (m, 6H), 1.48-1.55 (quintet, J = 6.8 Hz, 2H), 2.07 (br s, 1H), 3.57 (t, J = 6.4 Hz, 2H);
13C NMR (100 MHz, CDCl3) & 13.9, 22.6, 25.4, 31.6, 32.7, 62.8 ppm; spectra data was

consistent by comparison with authentic sample.
3.2) 1-octanol (2b)

Following the general procedure for BiCl; mediated MOM deprotection, 1-octanol (2b) was
obtained as a colorless liquid in 84 % yield. FTIR (neat) 3317, 2895, 1599, 1362 cm™'; 'H
NMR (400 MHz, CDCl;) 6 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.38 (m, 10H), 1.50-1.60 (m, 2H),
3.62 (t, J = 6.8 Hz, 2H); 3C NMR (100 MHz, CDCl;) 6 14.0, 22.6, 25.7, 29.2, 29.4, 31.8,

32.7,63.1 ppm; spectra data was consistent by comparison with authentic sample.



3.3) 3-phenyl-propan-1-ol (3b)

Following the general procedure for BiCl; mediated MOM deprotection, 3-phenyl-propan-1-
ol (3b) was obtained as an oil in 88 % yield. FTIR (neat) 3383, 2968, 2940, 1456, 1375, 1186
cm!'; 'TH NMR (400 MHz, CDCl3) 6 1.84-1.94 (m, 2H), 2.70 (t, J = 7.6 Hz, 2H), 3.68 (t, J =
6.8 Hz, 2H), 7.18-7.24 (m, 3H), 7.26-7.29 (m, 2H); 13C NMR (100 MHz, CDCl3) & 32.0,
34.2,62.3, 125.8, 128.4, 128.5, 141.8 ppm; spectra data was consistent by comparison with

authentic sample.
3.4) 1-phenyl-propan-2-ol (4b)

Following the general procedure for BiCl; mediated MOM deprotection, 1-phenyl-propan-2-
ol (4b) was obtained as an oil in 78 % yield. FTIR (neat) 3475, 2973, 2929, 1605, 1496,
1452, 1065 cm™'; 'TH NMR (400 MHz, CDCl3) & 1.23 (d, J = 6.0 Hz, 3H), 1.92 (br s, 1H),
2.78-2.67 (m, 2H), 4.00 (sextet, J = 6, 1H), 7.20-7.25 (m, 3H), 7.29-7.33 (m, 2H). 13C NMR
(100 MHz, CDCIl;) o 22.8, 45.8, 68.8, 126.4, 128.5, 129.4, 138.6 ppm; spectra data was

consistent by comparison with authentic sample.
3.5) trans-2-phenylcyclohexan-1-ol (Sb)

Following the general procedure for BiCl; mediated MOM deprotection, trans-2-
phenylcyclohexan-1-ol (5b) was obtained as an oil in 81 % yield. FTIR (neat) 3296, 2928,
2854, 1580, 1446, 1020 cm™'; 'TH NMR (400 MHz, CDCl;) 8 1.73-1.77 (m, 4H), 1.84-1.87
(m, 2H), 2.09-2.12 (m, 1H), 2.39-2.45 (m, 1H), 3.65 (td, J = 4.4, 10 Hz, 1H), 7.21-7.25 (m,
3H), 7.30-7.34 (m, 2H). 3C NMR (100 MHz, CDCl;) & 25.0, 26.0, 33.3, 34.4, 53.2, 74.4,
126.8, 127.9, 128.7, 143.3 ppm; spectra data was consistent by comparison with authentic

sample.
3.6) 3,5,5-trimethylcyclohex-2-en-1-0l (6b)

Following the general procedure for BiCl; mediated MOM deprotection, 3,5,5-
trimethylcyclohex-2-en-1-0l (6b) was obtained as an oil in 78 % yield. FTIR (neat) 3318,
2924, 2866, 1672, 1455, 1364, 1019 cm’'; ; 'TH NMR (400 MHz, CDCl;) 8 0.88 (s, 3H), 0.99
(s, 3H), 1.23 (dd, J=9.2, 12.4 Hz, 1H), 1.59 (d, /= 17.6 Hz, 1H), 1.67 (s, 3H), 1.66-1.73 (m,
1H), 1.84 (d, J=17.2 Hz, 1H), 4.19-4.25 (m, 1H), 5.41 (m 1H). 3C NMR (100 MHz, CDCl;)
0 23.4, 26.0, 31.0, 31.3, 44.1, 45.0, 66.5, 123.8, 136.5 ppm; spectra data was consistent by

comparison with authentic sample.



3.7) 2,6-dimethylhept-6-en-2-ol (7b)

Following the general procedure for BiCl; mediated MOM deprotection, 3,5,5-
trimethylcyclohex-2-en-1-0l (7b) was obtained as an oil in 85 % yield. FTIR (neat) 3383,
2969, 29740, 1650, 1456, 1374, 1151 cm’!; 'TH NMR (400 MHz, CDCl3) 3 1.19 (s, 6H), 1.40-
1.50 (m, 4H), 1.69 (s, 3H), 1.99 (t, J = 7.0 Hz, 2H), 4.68 (d, J = 11.2 Hz, 2H)). 3C NMR
(100 MHz, CDCl;) & 22.2, 22.3, 29.2, 38.1, 43.4, 70.9, 109.9, 145.7 ppm; spectra data was

consistent by comparison with authentic sample.
3.8) but-2-yn-1-ol (8b)

Following the general procedure for BiCl; mediated MOM deprotection, but-2-yn-1-ol (8b)
was obtained as an oil in 85 % yield. FTIR (neat) 3378, 2922, 2223, 1668, 1439, 1366, 1037
em!; '"H NMR (400 MHz, CDCl3) & 1.62 (br s, 1H), 1.83 (t, J = 2.4 Hz, 3H), 4.21(q, J = 2.4
Hz, 2H), 4.68 (s, 2H). 13C NMR (100 MHz, CDCl;) 6 3.5, 51.4, 77.4, 82.0 ppm; spectra data

was consistent by comparison with authentic sample.
3.9) hept-3-yn-1-ol (9b)

Following the general procedure for BiCl; mediated MOM deprotection, hept-3-yn-1-ol (9b)
was obtained as an oil in 75 % yield. FTIR (neat) 3337, 2962, 2934, 1457, 1340, 1043 cm’!;
'"H NMR (400 MHz, CDCls) 6 0.96 (t, J= 7.2 Hz, 3H), 1.50 (sextet, J= 7.2 Hz, 2H), 1.63 (br
s, 1H), 2.10-2.15 (m, 2H), 2.34-2.44 (m, 2H), 3.66 (t, J = 6.4 Hz, 2H). 3C NMR (100 MHz,
CDCls) 6 13.4, 20.2, 20.7, 22.3, 55.2, 66.5, 76.7, 81.3, 96.3 ppm; spectra data was consistent

by comparison with authentic sample.
3.10) 3-phenylprop-2-yn-1-ol (10b)

Following the general procedure for BiCl; mediated MOM deprotection, 3-phenylprop-2-yn-
1-ol (10b) was obtained as an oil in 82 % yield. FTIR (neat) 3306, 2920, 2932, 2863, 2238,
1489, 1441, 1256, 1019 cm™!; "H NMR (400 MHz, CDCl;) 8 1.70 (s, 1H), 4.49 (s, 2H), 7.24-
7.31 (m, 3H), 7.42-7.44 (m, 2H). 13C NMR (100 MHz, CDCls) & 51.7, 85.7, 87.1, 122.5,

128.3, 128.5, 131.7 ppm; spectra data was consistent by comparison with authentic sample.

3.11) (4-bromophenyl)methanol (11b)

Following the general procedure for BiCl; mediated MOM deprotection, (4-
bromophenyl)methanol (11b) was obtained as an oil in 88 % yield. FTIR (neat) 3353, 2921,

10



1591, 1486, 1403, 1009 cm™'; 'H NMR (400 MHz, CDCl3) & 1.98 (s, 1H), 4.60 (s, 2H), 7.20
(d, J = 8.8 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H). 3C NMR (100 MHz, CDCl3) § 64.5, 121.4,

128.6, 131.6, 136.7 ppm; spectra data was consistent by comparison with authentic sample.

3.12) 9-anthracenemethanol (12b)

Following the general procedure for BiCl; mediated MOM deprotection, 9-
anthracenemethanol (12b) was obtained as a solid in 92 % yield. FTIR (neat) 3417, 2927,
2861, 1475 cm™';'H NMR (400 MHz, CDCl3) 8 5.68 (s, 2H), 5.98 (s, 1H), 7.45-7.49 (m, 2H),
7.45-7.50 (m, 2H), 8.02 (d, J = 8.8 Hz, 2H), 8.42 (d, J = 8.8 Hz, 2H), 8.47 (s, 1H). 3C NMR
(100 MHz, CDCl;) 6 55.4, 121.8, 123.6, 123.8, 125.1, 126.5, 128.4, 129.1, 131.5 ppm;

spectra data was consistent by comparison with authentic sample.
3.13) hexanoic acid (13b)

Following the general procedure for BiCl; mediated MOM deprotection, hexanoic acid (13b)
was obtained as an oil in 77 % yield. FTIR (neat) 2958, 2932, 1704, 1412, 1291 cm'; 'H
NMR (400 MHz, CDCl;) 6 0.87 (t, J = 6.8 Hz, 3H), 1.27-1.31 (m, 4H), 1.56-1.64 (m, 2H),
2.31 (t, J= 7.2 Hz, 2H), 11.7 (s, 1H); 3C NMR (100 MHz, CDCl;) 3 13.8, 22.2, 24.3, 31.1,

34.0, 180.7 ppm; spectra data was consistent by comparison with authentic sample.
3.14) benzoic acid (14b)

Following the general procedure for BiCl; mediated MOM deprotection, benzoic acid (14b)
was obtained as a solid in 89 % yield. FTIR (neat) 3071, 2927, 2849, 1678, 1481, 1160 cm™';
'"H NMR (400 MHz, CDCl3) 8 7.45-7.49 (m, 2H), 7.59-7.64 (m, 1H), 8.10-8.13 (m, 2H). 13C
NMR (100 MHz, CDCl;) 6 128.5, 129.2, 130.2, 133.8, 172.0 ppm; spectra data was

consistent by comparison with authentic sample.
3.15) 2-phenylacetic acid (15b)

Following the general procedure for BiCl; mediated MOM deprotection, 2-phenylacetic acid
(15b) was obtained as a white solid in 83 % yield. FTIR (neat) 3032, 2921, 2849, 1692, 1407,
1226 cm!; '"H NMR (400 MHz, CDCl;) 8 3.64 (s, 2H), 7.26-7.32 (m, 5H). 3C NMR (100
MHz, CDCls) 6 40.9, 127.3, 128.6, 129.3, 133.2, 177.3 ppm; spectra data was consistent by

comparison with authentic sample.

11



3.16) 2-(4-bromophenyl)acetic acid (16b)

Following the general procedure for BiCl; mediated MOM deprotection, 2-(4-
bromophenyl)acetic acid (16b) was obtained as a solid in 85 % yield. FTIR (neat) 3375,
2916, 1693, 1487, 1244, 1070 cm!; "H NMR (400 MHz, CDCls) 6 3.60 (s, 2H), 5.22 (s, 2H),
7.14 (d, J = 8.8 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 10.8 (br s, 1H). *C NMR (100 MHz,
CDCl;) & 40.3, 121.5, 131.1, 131.7, 132.1, 177.3 ppm; spectra data was consistent by

comparison with authentic sample.
3.17) trans-cinnamic acid (17b)

Following the general procedure for BiCl; mediated MOM deprotection, trans-cinnamic acid
(17b) was obtained as a solid in 87 % yield. FTIR (neat) 3370, 3027, 2814, 1668, 1628, 1578,
1449, 1220 cm!; 'TH NMR (400 MHz, CDCI3) § 6.45 (d, J = 16 Hz, 1H), 7.39-7.41 (m, 3H),
7.54-7.56 (m, 2H), 7.79 (d, J = 16 Hz, 1H), 9.61 (br s, 1H). 3C NMR (100 MHz, CDCl;) &
117.3, 128.4, 1289, 130.7, 134.0, 147.1, 172.4 ppm; spectra data was consistent by

comparison with authentic sample.
3.18) 2-acetoxybenzoic acid (18b)

Following the general procedure for BiCl; mediated MOM deprotection, 2-acetoxybenzoic
acid (18b) was obtained as a solid in 85 % yield. FTIR (neat) 3410, 2993, 2867, 1749, 1679,
1604, 1456, 1304, 1183 cm™!; 'H NMR (400 MHz, CDCls) 6 2.34 (s, 3H), 7.12 (dd, J = 0.8,
8.0 Hz, 1H), 7.32-7.36 (m, 1H), 7.59-7.63 (m, 1H), 8.11 (dd, J= 1.6, 8.0 Hz, 1H), 11.2 (br s,
IH). 3C NMR (100 MHz, CDCl;) § 21.0, 122.2, 124.0, 126.1, 132.5, 134.9, 151.2, 169.7,

170.2 ppm; spectra data was consistent by comparison with authentic sample.

Control experiment for reaction of HCI with phenolic MOM ether 19

3M HCI (0.1 mL, 0.3 mmol) was added to a stirred solution of the phenolic MOM ether 19
(0.138 g, 1 mmol) in MeCN/H,0 (5 mL/0.1 mL; 5:0.1 v/v) and the mixture was stirred at 50
°C for 24h. The mixture was extracted with EtOAc (3 x 10 mL), washed with brine (10 mL)
and the resulting filtrate was dried over anhydrous sodium sulphate and concentrated under
reduced pressure. Flash column chromatography of the residue over silica gel (hexane:EtOAc
mixture) afforded the desired pure phenol'? (0.06 g, 64%). FTIR (CDCl;) 3326, 3045, 1594,
1498, 1221 em'; '"H NMR (400 MHz, CDCl5) & 5.30 (s, 1H), 6.91-7.06 (m, 3H), 7.28-7.32 (m, 2H);

12



3C NMR (100 MHz, CDCl3) 6 115.8, 121.5, 129.9, 156.3 ppm; spectra data was consistent by

comparison with authentic sample.

S4. THNMR and '3CNMR spectra of MOM ethers and esters and deprotected products

Bolvent:s odol3

Temp. 35.0 C F 2VE.L K
Operator: wamel

Pile: RS _ID_R2 Im
ViRE-400 "400vomra®

FULEE SEQUENCE

Relax. delay 1.000 mee
Pules 45.0 dograss
Reg. time 3.408 mes
Width 4007.7 Hsz

16 repeticicng

OBSERVE  H1, 399.5167337

DATA PROCESSING
T sime 337é0

Total time 1 minute e T
/ —\___OCH-;C‘CHJ
Yo

— L T .
I LI B L 1 I ™TT
io L] 8 7 & 5 4 3 2 1 1] Prm
() I_ILI_ |.|l [ 1 =)
1.59 2.95 i.30 3.00
2.11 1.8% 2.35

Acchive dic: lsms) yoomsl, VIEgye /Gata | Bamgle: RE13 20131008 _01 File: RS ID K2 1H
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MILEE SEQUENCE

Ralax. dalay 1.000 sec

Pules 45.0 dagreas

Acg. time 1.547 see ‘
wildth 21186.4 Hs

1000 sepotiticns |

OBSERVE C13, 100.5391489
DECOUPLE H1, 389.918757%
Powar 35 Ak
continuously on
WALTZ=16 modulated

|DATA FROCESEING
Line broadening 0.5 Hz
FT pize 65536
Total time 42 minutes

| amchive Aix: /hwwesvomel vonreysiaata | Semples RS12_20131408_01

Eclvent: odcll |

Temp. 25.0 © / 298.1 K

Opérator: vnmri

File: RE_ID_R2_stsndard_iH |
| VEMRE-400  *40 Ovnmean |
|m.n SEQTmCE

Relae., delay 1.000 sec

Fulse 45.0 degress

Aeg. time 3.408 sec |

Width 4807.7 Ez |
| 16 repetitions

OBSERVE  ml, 399.9167583

FT gize 327c@
Total time 1 minute

DATA FROCESSING ‘

I_i_n_:hl.\m dir: /heme/venel/vemcsys/dats | campls: cneMR_MR1005WO04_ealik 20171004_03 | F

T .Gad

— 176,727
76,663

/

3

2
%

_—/u;

£l o
90 = 3 i
a - RERg
o A s 83
[ E L
'y :’! S
A 8
-
3 ‘ |'
"-\-\.
‘ ]
l | A
R LR R R e s R R D B e e R U R R s R R SRR R A REARN RN ONEEs R
180 160 140 120 100 80 &0 40 20 ppm

+

1e: ms_ro_m2_13¢

T

b

 FBRJBEL AL S o e e o L L N A I e s e i T T

11 10 9 g 7 6 5 4 3
0
2.00

H

Ly

L B 0 A o o B

o

2

L

1.99 2.04

2.00

2.00

1
=

3.13

L]

Ppm

14



Splvent: odeld

Teop. 25.0 © / 2968.1 K
Oparator: vnmrl

File: RS ID _BZ_standard_i3c
VEMRE-400  "400vamca

ULEE HEQUENCE

Relax. dalay 1.000 sec
Pulas 45.0 degreas
Acg. time 1.547 sec
Wideh 21106.4 He

1000 repatitions

IBSERVE ©13, 100.5591485
IZCOUPLE H1, 359.918757%
Powar 39 4B

WTA PROCESSING
Line brosdening 0.5 Hz
rT piza 65536
Total time 42 minuktes

|OBSERVE  H1, 399.9167583

DATR FROCESSING
FT size 32768
Total time 1 minute

.
Ao

/

71299
TE.978
TR B8R

f’_

n =
e
g9
nw " -
s 1) jﬂ
@ s T
i | % il
3 e 7
L | ‘
L L R R B B s R REREEREARREEEEr R an T T T A RR RN R EEREE RSN
180 160 140 120 100 B0 60 40 20 PERm
trehivn dirs me-n-g:{-_-_gm—lmhl_-n- | sampres uu_-q__;mwusmn_puu__ayyunﬁ:yt | File: ®s_10_m2_scandare_13c =
: CCHpCHB
{21
|
|
I i |
S e L |
'_'_| T I-'_'_r"_'_l ™TT T T T T | T T T '_'_'_l ™ T ™ T T I T T T T T 7T I '_|_|
11 io0 9 B ) [ 5 4 2 1 0 ppm
[N1] [EFR—— Y
i.98 a.o1 3.00
2.81 2.08
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FULSE SNQUENCE
Ealax. delay 1.000 sas
Pulas 45.0 degress
Reg. tine 1.547 sec
width 31186.4 Hx
1000 repetitions

OBSERVE ©13, 100.5591489
DECOURLE W1, 353.35187579
Fowar 30 48
epntimicusly on ‘

OO0y 3

WALTE-16 modulated 0 h
'DATA FROCESEING
Line broadening 0.5 Ex
FT slza 565536
Total time 42 minutes

e

s nsies SEEE s R

Relax. dalay 1.000 mec

Pulsa 45.0 degreas |

Aog. time 3.408 sec

Width 4807.7 6= |
| 16 repetitions

iom Hl, 399.3167583 @— ;—_-'“\OH

|DATA PROCESSTHG
FT size 32768 [Te] E
Toksal time 1 minute

|mm

AL A

L R R R R R R A R AR RN R R EREE R R T T T T T [ T

180 160 140 120 100 B0 60 40

20

T T T

ppm

'|l"—r'l—r—lll——r'-r—'|-—r'l—r||...||-...|..|.| T E T

11 10 ] 8 7 & 5 4 3 2

L Ll
| 1.3% .00
| 2.58

Azchive dir: /home/vamrl/vamreys/data | Bample: onoMA_MRL005WO04_calib 20171004_03 | File: Ns_ip Ristd_im
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|PULSR sRgQUENCE
Rolax. delay 1.000 sec
Pulse 45.0 degrees

| heg. tims 1.547 sec — s
Width 211B5.4 Haz ~, 74 - "

512 repetiticnm

OBSERVE €13, 100.5591485 1eb
DECOUPLE 1, 399.9187579
Powar 318 48
centimuously on

WALTZ-16 modulated

DRATA PROCESHING

Liza 0.5 2=
FT alre 65536

Total time 31 minutes

U

R R R A L Rl R R RN e SRu s an s nR e L L AR AR B Sk R R RSN N R R e oRe nR s

200 180 180 140 120 100 80 60 4o 20 ppm

Archive dir: /homa/vamrl/voncsys/data | sampias CnGMR_MR1005w004_calib 20171004 03 | piles ®E_ID_Rigtd 1

|PULEE ERQUENCE
| Rolae, delay 1.000 sec
Fulse 45.0 degress
Aeg. tims 3.408 sec
Width 4807.7 W=z _cﬁ.'__ﬂc"lj‘
16 repatiticns

CBSERVE W1, 389.5167503 . —
|DATA FReCRSSDNG " \ -

FT aize 32768 s
Total tima 1 minute

_ti4 |1 -J ——

:T'II]'T1—|_1_'II'—|—'.|-1- |-I||III ||I||||-|| ||r|l'||l|l |'|||I|||
11 10 9 8 7 6 5 4 3 2 i 0 ppm
WoR o L L
0.850.00 1,76 .00 3.81
1.871.74 1.76 1.99

Archive dir: /home/vamri/vimreys/data | Sample: ma1z _20131008_01| rila: RS ar o anthesow_ix



PULSE SBQUENCE

Relax. dalay 1.000 sec
Fulse 45.0 degress
Acg. time 1.847 pec
Width 21188.4 Hx

1000 repetiticas

OBERRVE ©£13, 100.5551489 ol D3
DECOUPLE WL, 389.5187573
Powear 39 4D |

continnsusly on -~
WALTZ-16 modulated | -
i e~
| BRTA FROCESSING

Line broadsning .5 Hz

PT mize 65536 \aa

Total time 42 minutes

LLIL,

‘ T T T T [T T e o T T T e s (SARE AN SRR EARENRE AN mnnsEannns|
I 200 180 160 140 120 100 80 fD 40 20 PRm

Avehive aix: /himsfvunciiveceyssasts | swspie: mS12 20131008 01| File: RS AP § Anthrmom_13¢

Temp. 38.0 C / 298.1 K
Operatori vomel

Pile: RE_Sarm_benzoic_mom_proton
VMRE-400  *400vEmra” |

Belvent: odoll ‘

FULEE SEQUENCE
Relax, delay 1.000 amc — e
Pulse 45.0 dagrees O —~CHy = ﬂ3
Aog. time 1.408 sec - 1

width 4807.7 Hz —_

1§ zepotitions |

4a

CATA PROCEESING
FT size 33768
Total time 1 minute

OJBEERVE  HL, 399.9167583 ‘

| | ) -

| (MR I o R B B 2o b o 2 i i i O B L0 R . T o e . ) L e R I
| 11 10 9 8 7 6 5 4 3 2 1 0 ppm
| g - W

| 1.87 2.09 2.82

| 0.91 2.00
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PULSE SEJUENCE

Rolax. Selay 1.000 sec

Fulse 45.0 degreas

Acg. time 1.547 sec

Width 21186.4 Wz

512 repetitions O

oBSERVE \
‘_ 8. o " —
DECOUPLE cz. ::9.:::;:: /,\k) (WS, o HZ

Fowar 3% 4B \
continuounly om “;:,,’”

WALTZ-16 modulsted | ."l 46‘

Lins broeadening 0.5 Hs
FT size 65536
Total time 21 minutes

|
I L

LI R L L S e B RN R A O E R EEna e e R R R A LA RREA AR n L s n s s
200 180 160 140 120 100 a0 60 40 20 PR

PULSE EEQUENCE

BRelax. delay 1.000 sac
Fulas 45.0 degress
Acg. tine 3408 oee
Wideh 4§07.7 Hz

16 repeticiong

CRSERVE < Hl, 399.59167583 ‘

FT aimm 33ITEE

DATA FROCESSING ‘
Total time 1 minute

| A7 - S s R

.—r-ri.||||||.||.I|-||||||||||-|rI||||[||||||-||| T
11 1o 9 8 7 [ 5 4 3 2 1 0 ppm
S
3.01 2.08

1.00




PULEE

Relax. dslay 1.000 sec
Pulse 45.0 degroas
Reg. time 3.408 cec
Width 4807.7 Hz

16 repstiticna

OBEERVE H1, 399.0167383

| BATA FROCESSING
FT size 33768
Total time 1 adoute

FULSE SEQUENCE

Relax. delsy 1.000 sea
Fulse 45.0 dagreas
Aog. time 1,547 seo
wWidth 11186.4 Hz

512 repetiticma

ORMSERVE C13, 100,55%1485
DECOUFLE H1, 333.9187579
Power 33 aB
continugusly om
WALTZ-16 modulated

DATA PROCESSING

Line brosdening 0.5 Mz
FT aize £3536

Total time 21 minutes

[l'v—r-r|- II ||III||II|I||I||||||'|"|||| -|||||||
i1 10 9 a8 7 [ 5 4 3 2 1 0 ppm
g L W
2.00 2.03 2.94
2.04 2.18
_B-CtH 0N
7\
o v
Ge 1€
(|
.| | ] i
r"'"‘:_l'l'l'|-"'|l'||..l||---|--||-|-|--|-|'r-.|1||||-||~|..--.--]'-n|....i..-||--||-r..|...|-...|
200 igo 160 140 120 100 BO 60 40 20

ppm
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| PULER ERQUENCE
Ralax. delay 1.000 sec
Palse 45.0 degress
heg. time 3.408 sec
width «4807.7 m=z

16 repstitions

|CBSERVE  E1, 355.9167583

| BATA FPROCESETHG
FT size 33768

Total time 1 minute oH
b e '

LR B o v e e o o B o O 0 L 0 IR L e o 5 i e e
11 10 k-] 4 7 13 5 4 3 2 1 0 ppm

PULSN SEQUENCE
Relax. delay 1.000 sec
Pulae 45.0 degrees
Asg. time 1.547 sec
widch 21186.4 Mz
512 repatitloas

|OBSERVE ©13, 100.5591489
|DECOUPLE N1, 359.95187579
| Powar 39 48
contimucusly on
oH

WALTZ-18 modulated
DATA PEOCESSING /\\/\“‘/
Line broadening 0.5 Hz i | 1 o

FT olze 65536
Total time 21 minutes
i \6b

T T T T T T T [ r o T [T T T T T
I I | T |

| | RS N A RN RESEE EEE R R Rl R RN LR R R
200 180 160 140 120 100 : 1] 60 40 20 ppm



|PULSE SEQUENCE

Relax. delay 1.000 sac
Pilse 45.0 degrees
Acg. time 3.408 mec
Width 4807.7 Mz

16 repetitions

OBSERVE  ®1, 399.5167383
BATA FROCESEDNG
T size 33768 /‘\.)]\0 Ry~ DMy

Total time 1 minute C

| r
[

al 1. _

G o I O A G i R T

1 0 ppm

||l"|"|||r1|||-|'|'--|-|||'|||||"| L e

11 10 5 8 7 3 5 4 3 2
L L y

0.98.07 1.85

2.02 1.00 .85

FULEE SEQUENCE
Relax, delay 1.000 aec
Fulse 45.0 dagreas
Aog. time 1.547 sec
width 21186.4 Hz

512 repetitions

|OBSERVE C13, 100.3851485
DECOUFLE H1, 399.9187579%

FPownr 15 4B \
continucualy oo | s
WALTE-16 -n-:uhm g} DCH'.!. OCHI

DATA FROCEBSING
Line broadaning 0.5 Hx '\:ro\
| FT size 65536 Il

Total time 21 mioutem |

|
| | |
vl pmats il SRR
urnﬂl—v—.1-|—r'1||-||—|—|—|—[1—rrr|'||||||||||u|||||-
180 160 140 120 100 80 60 40 20 ppm

S D e T T e e

|||f‘|l"l'l'l—

LR R RN R RS AR AN R R R RN R MR e o




Bolvenmt: edsld
Temp. 35.0 C / 200.1 E
Cparator: wvnmri
| Pila: RS_trans cinamdchcd
VR S-400 "L00vEmea®
PULEE SEQUENCE
Ralax. dolay 1.000 sec
Pales 45.0 dagzess |
hog. time 1556 see
width 6410.3 Hz
32 rapaticicos

|omgEmve =1, 399.5167583
DATA PROCEEEING

FT oize 33768 Q
Total tims 1 minutes ‘.\.

- \
| >l

\‘-'(\::

ow

"—“'['n--"!-_|—'-'|f|—|||||||||-|-[-|-[:|||

T L L . L L B 30 I [T
12 11 10 9 a 7 6 5 4 3 2 1 ppm
L L
0.57 Z.17 1.08

Bolvent: edsll

| Temp. 25.0 € / 288.1 x
Operater: vemrl |
File: RS _trans_cinamicheid 13C
VDRE-400  *400vEmEa®

PULER SROUENCE |
Relax. delay 1.000 asc |
Pulse 45.0 degrees |
Acg. time 1.547 mec
WiATE J1Ll6G.4 Hz
1000 repetitions

|CBEERVE C13, 100.5591489 o

|BECOURLE H1, 338.3187378 L\
Power 39 dB (a1:]

continucualy on | _" T
MALTE-16 modulated z

Line broadening 0.5 Hs
FT size 65536
Total eims 43 mioutes

LJ

[T T T T[T I [T T T T T v T RN R A R R R R (REARI SRR RERED LR R R R AN R |
200 180 160 140 120 100 80 60 40 20 ppm
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Solvent: edeld
Temp. 35,0 C 7 398.1 K
Oparator: wemel

File: RE Tania MOM_1H
VERRE-400  ~d00vomre

FULSE SEQUENCE

Relax. delay 1.000 sac
False 45.0 degress
Acg. time 3.408 sec
Widrh 4BO07.T Hs

16 repetiticns

DESERVE Hl, ¥99.9167%5483
DATA FROCESSING

T eize 32768
Total time 1 minuts

Ll A

|"T—|—r‘|—|—'_—l_'_|_|_r T | T 71T '| T T | T 11 | T 17T T ™ | T 11 T

11 10 ] a 7 3 5 i 3 2 1 0 ppm
Wy ol B ]

1.00 1.03 2.23 J.34
1.061.00 3.24

S K O I S O [ |

FULSE SB{UENCE

Relax. delay 1.000 sec
Pules 45.0 degrees
Acg. time 1.547 sac
Width 21i86.4 =z

513 repetiticns

|oBSERVE €13, 100,5501489
DECOUFLE El, 399.9187579 o
Fowar 39 4B E
continucusly on o—-c—C"3
WALTE-16 modulated 57
f

.y o -uf,—OCH3
n::. hznld-l:.:[ 0.5 Bz \\V' i{/

FP aize 65536 0
Total time 31 minutes

i_rl'l_llﬂi'll']l”l.||.|..|-.|||-|l|l|l|i||'!l|':|||||1'|'|||||||||||||| TITTT T T I P [IRTeTTTT T Teo o1

200 180 160 140 120 100 R’0 60 40 20 ppm
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EMMFLE: RE_AcetylSalicylic

Bolvent: edcld

Temp. 35.0 C f 396.1 K
Gperator: vomrl

Pile: RS_acetylsalicylichsid am
VEMRS-E00  *d00vnmre® |

PULEE EEQUENCE
Relax. delay 1.000 sec
Width E410.3 Hz
16 repetiticns
‘DBSERVE H1, 399.9167583
DATA PROCESSING

| PT size 33763
Total time 1 mizcute

i ||

B B LB P . 5 2 I A L e 2 2
i1z 11 10 9 8 7 6 5 4 3 2 1 ppm
(W ]
0.02 1.03 0.95
1.0 1.05 3.12

| PULSE SEQUENCE
Relax. delay 1.000 sec
Pules 45.0 degrass
Aog. time 1.547 sec
wWidrh 21186.4 HE
512 repetitions

OBESERVE C13, L00.559148%

| DECOUPLE M1, 359.9187575
Powar 39 4B

S——— PN
oy , L‘L.;,L\goﬂ

T aize 65536
Tetal time 21 minutes

2o

|

L i B e B L I L L L L M e L R N R R R RR R A NSRS R R R R |

200 180 160 140 120 100 BO 60 40 20 ppm
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S5. Computational data

Table S5.1: Selected interatomic distances (in A) in the MCs, TSs and INs for the reaction 20

+ BiCl; according to M06-2X/6-31G(d) calculations in the gas phase. Interatomic distances

corresponding to Bi-Cl cleavage are shown in blue.

Pathway 1 Pathway 2
d(Bi-O1) | d(01-C) d(Bi-02) | d(02-C)
d(Bi-Cl1) 2.484 d(Bi-Cl1) | 2.504
20MC1 2.404 1.481 d(Bi-CI2) 2.536 | 20MC2 2.379 1.445 | d(Bi-C12) | 2.488
d(Bi-Cl13) 2.504 dBi-CI3) | 2.543
d(Bi-Cll) 2.525 d(Bi-Cl1) | 2.482
20TS1 2.083 2.513 d(Bi-Cl12) 2.496 | 20TS2 2.048 2444 | dBi-C12) | 2.744
d(Bi-Cl13) 2.682 d(Bi-CI3) | 2.531
d(Bi-Cl1) 2.440 dBi-Cl1) | 2.464
20IN1 2.032 3.073 d(Bi-Cl12) 2.457 | 20IN2 1.996 2916 | d(Bi---CI2) | 3.574
d(Bi---CI3) | 3.164 d(Bi-CI3) | 2.454

Table S5.2: Selected interatomic distances (in A) in the MCs, TSs and INs for the reaction 21

+ BiCl; according to M06-2X/6-31G(d) calculations in the gas phase. Interatomic distances

corresponding to Bi-Cl cleavage are shown in blue.

Pathway 1 Pathway 2

d(Bi-0O1) | d(01-C) d(Bi-02) | d(02-C)
d(Bi-Cl1) | 2.580 d(Bi-Cl1) | 2512
2IMC1 | 2255 1.476 | d(Bi-CI2) | 2.437 | 21IMC2 | 2.327 1.460 | d(Bi-CL2) | 2.494
d(Bi-C13) | 2.553 d(Bi-C13) | 2.553
d(Bi-Cl1) | 2.534 d(Bi-Cl1) | 2.481
21TS1 2.074 2426 | d(Bi-CI12) | 2.513 | 21TS2 2.043 2.493 | d(Bi-CI2) | 2.731
d(Bi-C13) | 2.663 d(Bi-C13) | 2.545
d(Bi-Cl1) | 2.450 d(Bi-Cl1) | 2.468
21IN1 2.022 3.107 | d(Bi-CI2) | 2.437 | 21IN2 1.996 2.904 | d(Bi-—-CI2) | 3.548
d(Bi-—-CI3) | 3.258 d(Bi-C13) | 2.465
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Table S5.3: Selected interatomic distances (in A) in the MCs, TSs and INs for the reaction 22

+ BiCl; according to M06-2X/6-31G(d) calculations in the gas phase. Interatomic distances

corresponding to Bi-Cl cleavage are shown in blue.

Pathway 1 Pathway 2
d(Bi-O1) | d(01-C) d(Bi-02) | d(02-C)
d(Bi-Cl1) | 2.490 d(Bi-Cl1) 2.535
22MC1 2.334 1.480 d(Bi-CI2) | 2.554 | 22MC2 2.337 1.437 d(Bi-CI12) 2.445
dBi-Cl3) | 2514 d(Bi-Cl3) 2.592
dBi-Cl1) | 2.535 d(Bi-Cl1) 2.478
22TS1 2.075 2431 d(Bi-CI2) | 2.513 | 22TS2 2.043 2.586 d(Bi-Cl12) 2.535
d(Bi-CI3) | 2.661 d(Bi-Cl13) 2.744
d(Bi-CI1) | 2.456 d(Bi-Cl1) 2.468
22IN1 2.020 2.884 d(Bi-Cl12) | 2.445 | 22IN2 1.996 2914 d(Bi-C12) 2.464
d(Bi---Cl3) | 3.427 d(Bi---Cl3) 3.570

Table S5.4: Selected interatomic distances (in A) in the MCs, TSs and INs for the reaction 2a

+ BiCl; according to M06-2X/6-31G(d) calculations in the gas phase. Interatomic distances

corresponding to Bi-Cl cleavage are shown in blue.

Pathway 1 Pathway 2
d(Bi-O1) | d(01-C) d(Bi-02) | d(02-C)
d(Bi-Cll) 2.522 d(Bi-Cl1) 2.484
2aMCl1 2.295 1.458 d(Bi-Cl12) 2.541 | 2aMC2 2.294 1.472 d(Bi-Cl12) 2.554
d(Bi-Cl13) 2.520 d(Bi-Cl13) 2.533
d(Bi-Cl1) 2.737 d(Bi-Cl11) 2.477
2aTS1 2.037 2.523 d(Bi-Cl12) 2.544 | 2aTS2 2.034 2.548 d(Bi-CI2) 2.531
d(Bi-Cl13) 2.488 d(Bi-Cl13) 2.777
d(Bi---Cl1) | 3.236 d(Bi-Cl1) 2.461
2aIN1 1.989 2.919 d(Bi-C12) 2.464 | 2aIN2 1.991 2.935 d(Bi-Cl2) 2.462
d(Bi-Cl13) 2.457 d(Bi---Cl13) 3.228
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Table S5.5: Selected interatomic distances (in A) in the MCs, TSs and INs for the reaction 3a

+ BiCl; according to M06-2X/6-31G(d) calculations in the gas phase. Interatomic distances

corresponding to Bi-Cl cleavage are shown in blue.

Pathway 1 Pathway 2
d(Bi-O1) | d(01-C) d(Bi-02) | d(02-C) d(Bi-Cl)
d(Bi-CI1) 2.530 d(Bi-Cl1) 2.482
3aMCl1 2.298 1.459 d(Bi-CI2) 2.547 | 3aMC2 2.292 1.471 d(Bi-CI2) 2.555
d(Bi-Cl3) 2.506 d(Bi-ClI3) 2.538
d(Bi-Cl1) 2.731 d(Bi-Cl1) 2.471
3aTS1 2.039 2.513 d(Bi-CI2) 2.551 | 3aTS2 2.034 2.544 d(Bi-CI2) 2.528
d(Bi-Cl3) 2.485 d(Bi-Cl3) 2.787
d(Bi---Cl1) 3.247 d(Bi-Cl1) 2.464
3aIN1 1.989 2.932 d(Bi-CI2) 2.465 | 3aIN2 1.990 2.948 d(Bi-C12) 2.461
d(Bi-Cl13) 2.455 d(Bi---Cl3) 3.233
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Compound 19

Table S5.6: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using the M06-2X functional in correlation with 6-

31+G(d) and 6-311G(d) basis sets, respectively for all atoms, excluding bismuth where
LANL2DZ was used as basis set in the gas phase for the reactions 19 + BiCl; (19 =

(methoxymethoxy)benzene) at 25°C.

Ol (Pathway 1) 02 (Pathway 2)

| AE | AH | AG | AS | AE | AH | AG | AS
MO06-2X/6-31+G(d)

19MC1 117 | -115 | 1.9 | -452 | 19MC2 152 | <153 | -0.1 | =512

19TS1 1.1 | 113 | 252 | -46.6 | 19TS2 212 | 21.6 | 346 | -43.6

19IN1 100 | -95 | 29 | -41.6 | 19IN2 90 | -86 | 38 | -41.8
MO06-2X/6-311G(d)

19MC1 144 | <142 | -06 | -459 | 19MC2 187 | -188 | -3.8 | -50.2

19TS1 72 | 73 | 214 | 470 | 19TS2 170 | 17.3 | 30.1 | -42.7

19IN1 2123 | -11.7 | 02 | -40.0 | 19IN2 124 | -120 | 06 | -425

Table S5.7: Relative electronic energies (AE, in kcal mol™'), enthalpies (AH, in kcal mol'), free

energies (AG, in kcal mol') and entropies (AS, in cal mol! K') including zero-point energy

corrections computed using the B3LYP functional and MP2 method in correlation with 6-31G(d)

basis set for all atoms, excluding bismuth where LANL2DZ was used as basis set in the gas phase for

the reactions 19 + BiCl; (19 = (methoxymethoxy)benzene).

O1 (Pathway 1) 02 (Pathway 2)
AE? AH* | AG* | AGP AS? AE? AH? AG* | AGP AS?
B3LYP/6-31G(d)

19MC1 1.9 24 15.9 17.0 | -45.2 | 19MC2 1.5 1.9 14.4 154 | -41.9

19TS1 | 22.6 23.1 364 | 375 | 445 | 19TS2 | 293 29.8 42.7 | 43.7 | -43.0

19IN1 24 33 139 | 149 | -35.8 | 19IN2 3.7 4.4 162 | 173 | -39.8

MP2/6-31G(d)

19MC1 | -1.0 -0.7 12.4 13.5 | 439 | 19MC2 | -2.2 2.1 12.4 13.7 | -48.8

19TS1 | 22.6 229 | 358 | 369 | -434 | 19TS2 | 319 323 445 | 454 | -40.6

19IN1 -3.6 -3.0 8.1 9.0 -37.1 | 19IN2 -4.1 -3.6 8.2 9.1 -39.4
2at 25 °C
bat 50 °C
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Compound 20

Table S5.8: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using B3LYP and M06-2X functionals and MP2 method in

correlation with 6-31G(d) basis set for all atoms, excluding bismuth where LANL2DZ was

used as basis set in the gas phase for the reactions 20 + BiCl; (20 = 1-(methoxymethoxy)-4-

nitrobenzene).
O1 (Pathway 1) 02 (Pathway 2)
AE? AH* | AG* | AGP AS? AE? AH? AG? AG® AS?
B3LYP/6-31G(d)
20MC1 9.7 104 | 21.7 | 22.7 | -38.1 |20MC2 5.7 6.0 18.1 19.1 -40.4
20TS1 279 | 28.6 | 39.7 | 40.6 | -37.3 | 20TS2 39.5 | 40.1 51.0 519 | -36.3
20IN1 7.1 8.2 15.5 | 16.1 -24.7 | 20IN2 10.6 11.4 21.3 22.1 -33.2
MO06-2X/6-31G(d)
20MC1 | -3.6 -3.2 9.1 10.1 -41.2 | 20MC2 | -6.2 -6.0 6.1 7.1 -40.5
20TS1 18.8 19.2 | 314 | 324 | -409 |20TS2 31.7 32.1 44.5 45.5 -41.6
20IN1 -2.5 -1.7 9.0 9.9 -35.9 | 20IN2 -0.5 0.0 11.8 12.8 | -39.7
MP2/6-31G(d)
20MC1 7.6 8.0 203 | 214 | 413 | 20MC2 5.9 6.2 18.6 19.6 | -41.6
20TS1 292 | 29.6 | 41.4 | 424 | -39.7 | 20TS2 42.8 | 433 553 56.3 -40.1
20IN1 -0.9 -0.3 10.1 | 11.0 | -35.0 | 20IN2 4.3 4.9 15.8 16.7 | -36.4
aat 25°C
bat 50°C
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Figure S5.1(a): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 20 + BiCl; via pathway 1,
where BiCl; is attached to O1 in the gas phase at 50°C.
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Figure S5.1(b): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 20 + BiCl; via pathway 2,
where BiClj; is attached to O2 in the gas phase at 50°C.
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Compound 21

Table S5.9: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using B3LYP and M06-2X functionals and MP2 method in

correlation with 6-31G(d) basis set for all atoms, excluding bismuth where LANL2DZ was

used as basis set in the gas phase for the reactions 21 + BiCl; (21 = 1-methoxy-4-

(methoxymethoxy)benzene).

O1 (Pathway 1) 02 (Pathway 2)
AE* | AH? AG? AGP AS? AE? AH? AG? AGP AS?
B3LYP/6-31G(d)
21MC1 32 3.7 15.8 16.9 -40.7 | 21IMC2 0.7 0.9 13.6 14.7 -42.5
21TS1 234 | 239 36.3 37.3 -41.5 | 21TS2 28.3 28.9 40.6 41.6 -39.2
21IN1 3.2 4.1 13.5 14.3 -31.6 | 21IN2 4.6 53 16.5 174 | -37.5
MO06-2X/6-31G(d)
21IMC1 | -13.4 | -13.5 1.1 2.3 -48.9 | 21MC2 | -124 | -12.5 0.9 2.0 -45.0
21TS1 12.8 | 12.7 27.4 28.7 -49.4 | 21TS2 19.8 19.9 33.5 34.6 -45.6
21IN1 -6.2 -5.8 6.3 7.3 -40.8 | 21IN2 -8.3 -8.1 5.2 6.3 -44.7
MP2/6-31G(d)
21MC1 1.2 1.6 14.2 15.3 -42.4 | 21MC2 1.2 1.4 14.2 15.3 -43.1
21TS1 252 | 25.6 384 394 -42.8 | 21TS2 33.2 33.7 46.0 47.0 | -41.1
21IN1 -3.7 -3.1 8.2 9.1 -37.9 | 21IN2 -1.6 -1.0 10.5 11.5 -38.6
aat 25°C
bat 50°C
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Figure S5.2(a): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 21 + BiCl; via pathway 1,
where BiClj; is attached to Ol in the gas phase at 50°C.
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Figure S5.2(b): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 21 + BiCl; via pathway 2,
where BiClj; is attached to O2 in the gas phase at 50°C.
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Compound 22

Table S5.10: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using B3LYP and M06-2X functionals and MP2 method in

correlation with 6-31G(d) basis set for all atoms, excluding bismuth where LANL2DZ was

used as basis set in the gas phase for the reactions 22 + BiCl; (22 = l-ethyl-4-

(methoxymethoxy)benzene).

O1 (Pathway 1) 02 (Pathway 2)
AE? | AH* | AG* | AGP AS? AE? | AH* | AG* | AGP AS?
B3LYP/6-31G(d)
22MC1 4.2 4.8 164 | 173 -38.8 | 22MC2 3.6 4.0 164 | 17.5 | 41.8
22TS1 25.1 | 25.7 | 369 | 37.8 -37.4 | 22TS2 33.7 | 345 | 452 | 46.1 | -36.1
22IN1 4.8 5.7 144 | 15.1 -29.0 | 22IN2 6.2 7.0 17.1 18.0 | -34.0
MO06-2X/6-31G(d)
22MC1 -9.6 93 35 4.6 -43.1 | 22MC2 | -12.0 | -11.9 1.6 2.8 | -45.5
22TS1 14.6 | 148 | 27.9 | 29.0 -43.8 | 22TS2 258 | 264 | 37.8 | 38.8 | -38.3
22IN1 -7.1 -6.6 4.7 5.7 -37.9 | 22IN2 -6.5 -5.9 4.7 5.6 | -35.6
MP2/6-31G(d)
22MC1 0.2 0.6 13.6 | 14.7 -43.8 | 22MC2 -0.2 -0.1 139 | 15.1 | -46.8
22TS1 24.0 | 244 | 373 | 384 -43.5 | 22TS2 36.1 | 36.7 | 48,5 | 49.5 | -39.5
221IN1 -5.7 -5.2 6.3 7.2 -38.3 | 22IN2 -2.7 -2.1 9.6 10.6 | -39.2
aat 25°
bat 50°C

36




22MC1 22TS1

2+BiCl .~ -~ 46

Relative Gibbs fiee energy (AG. kcal mot!)

e

Lh
=1

O1BiCls
B3LYP
MO06-2X
MP2

Figure S5.3(a): Relative Gibbs free energy profile computed using B3LYP and M06-2X

functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding

bismuth where LANL2DZ was used as basis set for the reaction 22 + BiCl; via pathway 1,

where BiClj; is attached to Ol in the gas phase at 50°C.
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Figure S5.3(b): Relative Gibbs free energy profile computed using B3LYP and M06-2X

functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding

bismuth where LANL2DZ was used as basis set for the reaction 22 + BiCl; via pathway 2,

where BiClj; is attached to O2 in the gas phase at 50°C.
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Table S5.11(a): Mulliken charges (e) of the coordinating sites of BiCl; and phenolic MOM

substrates.
BiCl3 19 20 21 22
Bi 1.19
Cl -0.40
01 -0.54 -0.52 -0.54 -0.54
02 -0.48 -0.48 -0.48 -0.48

Table S5.11(b): Interaction energies (kcal/mol) obtained from Natural Bond Orbital (NBO)

analysis of the coordination of Bi with O1 or O2 for phenolic MOM molecular complexes.

19MC | 20MC | 21MC | 22MC
O1-Bi | 5492 | 4722 | 47.44 | 56.01
02-Bi | 47.77 | 47.53 37.37 37.76
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Compound 2a

Table S5.12: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using B3LYP and M06-2X functionals and MP2 method in

correlation with 6-31G(d) basis set for all atoms, excluding bismuth where LANL2DZ was

used as basis set in the gas phase for the reactions 2a + BiCl; (2a = 1-
(methoxymethoxy)octane).
O1 (Pathway 1) 02 (Pathway 2)
AE? | AH* | AG* | AGP AS? AE* | AH* | AG* | AG* | AS?
B3LYP/6-31G(d)
2aMC1 0.8 1.2 13.0 | 139 | -394 |2aMC2 | -0.5 | -0.2 | 11.4 | 124 | -389
2aTS1 26.2 | 26.8 | 38.1 | 39.0 | -37.9 | 2aTS2 242 | 248 | 35.6 | 36.5| -36.0
2aIN1 4.4 53 13.4 | 14.0 | -27.0 | 2aIN2 43 53 134 | 14.1 | -27.3
MO06-2X/6-31G(d)
2aMC1 | -11.1 | -10.8 | 0.7 1.6 -38.3 | 2aMC2 | -12.8 | -12.7 | -0.1 | 0.9 | -42.2
2aTS1 184 | 185 | 31.8 | 32.9 | -44.5 | 2aTS2 17.2 | 17.5 | 30.6 | 31.7 | -43.9
2aIN1 43 | 4.0 8.5 9.6 -42.0 | 2aIN2 53 | 49 6.9 7.9 | -39.7
MP2/6-31G(d)
2aMC1 | 0.6 | -03 | 11.9 | 129 | -41.0 |2aMC2 | -1.7 | -1.5 | 10.8 | 11.8 | -41.2
2aTS1 274 | 27.8 | 39.8 | 40.8 | -40.2 | 2aTS2 258 | 263 | 37.6 | 38.6 | -37.8
12aN1 -42 | 3.6 6.5 7.4 -34.0 | 2aIN2 -0.4 0.2 10.8 | 11.7 | -35.5
aat 25°C
bat 50°C
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Compound 3a

Table S5.13: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol! K) including zero-

point energy corrections computed using the M06-2X functional in correlation with 6-31G(d)

basis set for all atoms, excluding bismuth where LANL2DZ was used as basis set in the gas

phase for the reactions 3a + BiCl; (3a = (3-(methoxymethoxy)propyl)benzene).

01 (Pathway 1) 02 (Pathway 2)
AE* | AH® | AG* | AGP | AS® AE* | AHE | AG* | AGP | AS?
B3LYP/6-31G(d)
3aMC1| 142 | 14.8 | 269 | 27.9 | -40.7 | 3aMC2 | -0.9 | -0.7 | -38.1 | 14.2 | -46.1
3aTS1 | 30.1 | 30.7 | 42.5 | 43.5 | -39.8 | 3aTS2 | 39.5 | 403 | 0.0 | 52.1 | -36.3
3aIN1 | 13.7 | 147 | 247 | 25.5 | -33.6 | 3aIN2 | 10.0 | 10.8 | -31.1 | 20.9 | -31.1
M06-2X/6-31G(d)
3aMC1 | -10.5 | -10.4 | 25 | 3.6 | -432|3aMC2 | -12.8 | -12.8 | 05 | 1.7 | -44.8
3aTS1 | 18.1 | 183 | 31.6 | 32.7 | -44.6 | 3aTS2 | 17.5 | 17.8 | 30.5 | 31.6 | -42.6
3aIN1 | 45 | -40 | 80 | 9.0 |-403|3aIN2 | -52 | -48 | 73 | 83 | -40.6
MP2/6-31G(d)
3aMC1 | 0.6 | 09 | 132 | 143 | -41.4 | 3aMC2 | -0.7 | -0.5 | 123 | 13.4 | -43.1
3aTS1 | 28.4 | 28.8 | 41.1 | 42.1 | -41.1 | 3aTS2 | 27.1 | 27.6 | 39.5 | 40.5 | -39.9
3aN1 29 | 24 | 86 | 95 |-36.7|3aIN2 | 08 14 | 123 | 132 | -36.6
aat 25°C
b at 50°C
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Figure S5.4(a): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 3a + BiCl; via pathway 1,
where BiClj; is attached to Ol in the gas phase at 50°C.
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Figure S5.4(b): Relative Gibbs free energy profile computed using B3LYP and M06-2X
functionals and MP2 method in correlation with 6-31G(d) basis set for all atoms, excluding
bismuth where LANL2DZ was used as basis set for the reaction 3a + BiCl; via pathway 2,
where BiClj; is attached to O2 in the gas phase at 50°C.
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Table S5.14: Relative electronic energies (AE, in kcal mol'), enthalpies (AH, in kcal mol'),

Gibbs free energies (AG, in kcal mol-!') and entropies (AS, in cal mol-! K-!) for the reaction of

one water molecule with the intermediate to form alcohol via hemiacetal cleavage computed

using M06-2X/6-31G(d) in the gas phase and solvent. The values in parentheses and square

brackets are for acetonitrile and water, respectively

Substrates AE AH AG? AGP AS
01 M06-2X [(R-OH + BiCL,(OH)]

19 -1.7 2.7 -4.1 -4.2 4.5
(-0.7) | (-L.7) | (-3.2) | (-3.9) (5.3)

[0.6] | [-1.6] | [-32] | 331 | [53]

20 -3.6 -4.7 -6.0 -6.1 4.3
(24) | (-3.0) | (-6.2) | (-6.5) | (10.8)

23] | [3.5] | [-3.9] | [4.0] | [1.5]

21 -1.3 2.3 -4.0 -4.1 5.5
(-0.5) | (-1.4) | (-3.5) | (-3.6) (6.8)

[-0.4] [-1.3] [-3.4] [-3.5] [6.8]

22 -1.9 -3.0 -4.5 -4.6 5.0
(-09) | (-1.9) | (-3.4) | (-3.5) 4.9)

[-0.8] [-1.9] [-3.4] [-3.5] [5.2]

2a 0.6 -04 -1.7 -1.8 4.2
(0.6) (-0.3) | (-1.9) | (-2.0) (5.3)

[0.6] | [-03] | [-1.9] | [2.0] | [5.3]

3a 0.0 -1.0 2.2 2.3 4.0
(0.0) (-0.9) | (-2.7) | (-2.8) (5.9)

[0.0] | 091 | [2.6] | [-2.8] | [5.7]

02 M06-2X [R-OH + CH,=0 + HC]]

19 12.9 13.7 2.0 1.0 39.3
(11.9) | (12.7) (1.1) (0.1) (39.0)
[11.9] | [12.7] [1.0] [0.1] [39.0]

20 11.8 12.5 0.8 -0.2 39.2
(10.3) | (11.0) | (-0.6) | (-1.6) | (39.1)
[10.3] | [11.0] | [-0.6] | [-1.6] | [39.1]

21 13.4 14.2 2.4 1.4 39.5
(12.5) | (13.2) | 1.5 | ©.5) | (39.2)
[12.4] | 1321 | .51 | 051 | [39.2]

22 13.1 13.9 2.2 1.3 39.1
(1.3) (13.0) (1.4) (0.5) (38.7)
[12.2] | [12.9] [1.4] [0.4] [38.7]

2a 17.5 18.3 6.8 59 38.3
17.1) | (17.7) (6.7) (5.8) (36.9)
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1701 | 11771 | 16.71 | 15.81 | [36.9]

3a 17.3 18.0 7.0 6.1 36.8

167 | (174) | 63) | G4 | (37.4)

[16.7] | 11741 | 1631 | 1541 | [37.2]

aat 25°C Y at 50°C
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