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General methods. All commercially available reagents were used without further purification. Column
chromatography was performed on silica gel (200-400 mesh). 'H NMR spectra were recorded on a 300
MHz NMR spectrometer and '*C NMR spectra were recorded on a 75 MHz NMR spectrometer. IR
spectra were recorded on a FT-IR spectrometer. Melting points were uncorrected. Optical rotation was
recorded on an Autopol III polarimeter.

Alcohols 2k,' 2m,' 2t 2v,’ 2w,* 2aa,” and 41° were prepared according to the literature methods.

Di-tert-butyldiazridinone (1) was prepared according to the reported procedures.’

(1) Sheppard, C. L.; Taylor, J. L.; Wiskur, S. L. Org. Lett. 2011, 13, 3794-3797.

(2) Uyanik, M.; Akakura, M.; Ishihara, K. J. Am. Chem. Soc. 2009, 131, 251-262.

(3) Barbe, G.; Charette, A. B. J. Am. Chem. Soc. 2008, 130, 18-19.

(4) Venuti, M. C.; Jones, G. H.; Alvarez, R.; Bruno, J. J. J. Med. Chem. 1987, 30, 303-318.

(5) (a) Huang, Q.; Herdewijn, P. J. Org. Chem. 2011, 76, 3742-3753. (b) Yoshimura, Y.; Sano, T.;
Matsuda, A.; Ueda, T. Chem. Pharm. Bull. 1988, 36, 162—-167.

(6) de Jesus Oliveira, D.; Coelho, F. Synth. Commun. 2000, 30, 2143-2159.

(7) Du, H.; Zhao, B.; Shi, Y. Org. Synth. 2009, 86, 315-324.

Representative procedure for the oxidation of alcohols (Table 2, entry 1): To a 4 mL vial equipped
with a stir bar were added 2,2-dimethyl-1-phenyl-1-propanol (2a) (0.0986 g, 0.60 mmol), CuBr (0.0086 g,
0.06 mmol), and CH3CN (1.2 mL). After the mixture was stirred at rt under Ar for 3 min, di-tert-
butyldiazridinone (1) (0.1124 g, 0.66 mmol) was added in one portion. The reaction mixture was
vigorously stirred at rt under Ar for 2 h and purified by flash chromatography (silica gel, hexanes:ethyl
acetate = 35:1 to 25:1) to give ketone 3a as a colorless oil (0.092 g, 95%).

Representative procedure for gram-scale oxidation of alcohols (Table 2, entry 3): To a 50 mL
single-necked flask equipped with a stir bar were added benzhydrol (2¢) (1.842 g, 10.0 mmol), CuBr
(0.1434 g, 1.0 mmol), and CH3CN (20 mL). After the mixture was stirred at rt for 3 min, di-tert-
butyldiazridinone (1) (1.872 g, 11.0 mmol) was added in one portion. The reaction mixture was
vigorously stirred at rt for 12 h, concentrated, and purified by flash chromatography (silica gel,
hexanes:ethyl acetate = 40:1 to 25:1) to give ketone 3¢ as a white solid (1.804 g, 99%).
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Characterization data

Table 2, entry 1
O

SR

2,2-Dimethyl-1-phenyl-propan-1-one: Colorless oil; IR (film) 1676 cm™; 'H NMR (300 MHz, CDCl;)
8 7.70-7.67 (m, 2H), 7.45-7.35 (m, 3H), 1.34 (s, 9H); *C NMR (75 MHz, CDCls) & 209.4, 138.7, 130.9,
128.2, 128.0, 44.3, 28.2.

Shibuya, M.; Tomizawa, M.; Sasano, Y.; Iwabuchi, Y. J. Org. Chem. 2009, 74, 4619-4622.

Table 2, entry 2
O

o

Acetophenone: Light yellow oil; IR (film) 1684 cm™; "H NMR (300 MHz, CDCls) & 7.97-7.90 (m, 2H),
7.57-7.50 (m, 1H), 7.46-7.41 (m, 2H), 2.58 (s, 3H); "*C NMR (75 MHz, CDCl;) & 198.3, 137.2, 133.2,
128.7, 128.4, 26.7.

Genna, D. T.; Posner, G. H. Org. Lett. 2011, 13, 5358-5361.

Table 2, entry 3
O

Benzophenone: White solid; mp 46-48 °C (lit. mp 47-48 °C); IR (film) 1654 cm™; 'H NMR (300
MHz, CDCly) § 7.84-7.78 (m, 4H) 7.62-7.54 (m, 2H), 7.52-7.44 (m, 4H); "*C NMR (75 MHz, CDCl) &
196.8, 137.7, 132.6, 130.2, 128.4.

(a) Miao, C.-X.; He, L.-N.; Wang, J.-L.; Wu, F. J. Org. Chem. 2010, 75, 257-260. (b) Kumar, R. A.;
Maheswari, C. U.; Ghantasala, S.; Jyothi, C.; Reddy, K. R. 4dv. Synth. Catal. 2011, 353, 401-410.

Table 2, entry 4
O

O

Cyclopropyl phenyl ketone: Colorless oil; IR (film) 1668 cm™; "H NMR (300 MHz, CDCl;) & 8.04-
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8.00 (m, 2H) 7.56 (tt, J=17.5, 1.5 Hz, 1H), 7.49-7.44 (m, 2H), 2.68 (tt, J= 8.1, 4.5 Hz, 1H), 1.28-1.20 (m,
2H), 1.08-1.00 (m, 2H); BC NMR (75 MHz, CDCls) 8 200.8, 138.2, 132.9, 128.7, 128.2, 17.3, 11.8.
Clarke, C.; Fox, D. J.; Pedersen, D. S.; Warren, S. Org. Biomol. Chem. 2009, 7, 1329-1336.

Table 2, entry 5

O
T
Chalcone: Light yellow solid; mp 56-57 °C (lit. mp 55-56 °C); IR (film) 1664, 1606 cm™; "H NMR
(300 MHz, CDCl3) & 8.07-7.99 (m, 2H) 7.83 (d, J = 15.9 Hz, 1H), 7.68-7.60 (m, 2H), 7.59-7.46 (m, 4H),
7.44-7.37 (m, 3H); C NMR (75 MHz, CDCl;) & 190.5, 144.9, 138.3, 135.0, 132.9, 130.7, 129.1, 128.7,

128.6, 128.5, 122.1.
Mahesh, M.; Murphy, J. A.; Wessel, H. P. J. Org. Chem. 20085, 70, 4118—4123.

Table 2, entry 6

O
She
1-Phenyl-propenone: Light yellow oil; IR (film) 1678 cm™; 'H NMR (300 MHz, CDCL3) & 7.96-7.91
(m, 2H), 7.56 (tt, J = 7.2, 1.2 Hz, 1H), 7.50-7.43 (m, 2H), 7.15 (dd, J = 17.1, 10.5 Hz, 1H), 6.43 (dd, J =
17.1, 1.5 Hz, 1H), 5.92 (dd, J = 10.5, 1.5 Hz, 1H); "“C NMR (75 MHz, CDCl;) & 191.2, 137.4, 133.2,

132.5,130.3, 128.9, 128.8.
Chen, M. S.; Prabagaran, N.; Labenz, N. A.; White, M. C. J. Am. Chem. Soc. 2005, 127, 6970—6971.

Table 2, entry 7

O
o
1-Phenyl-3-buten-1-one: Colorless oil; IR (film) 1685 cm™; "H NMR (300 MHz, CDCL) & 7.99-7.93
(m, 2H) 7.60-7.52 (m, 1H), 7.50-7.42 (m, 2H), 6.16-6.02 (m, 1H), 5.26-5.16 (m, 2H), 3.79-3.72 (m, 2H);
C NMR (75 MHz, CDCLy) & 198.2, 136.7, 133.3, 131.2, 128.8, 128.4, 118.9, 43.6.

Kurono, N.; Nii, N.; Sakaguchi, Y.; Uemura, M.; Ohkuma, T. Angew. Chem., Int. Ed. 2011, 50, 5541—
5544,
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Table 2, entry 8

1,3-Diphenyl-prop-2-yn-1-one: Yellow solid; mp 46-47 °C (lit. mp 46-48 °C); IR (film) 2200, 1641
cm™; "H NMR (300 MHz, CDCls) § 8.26-8.17 (m, 2H) 7.71-7.58 (m, 3H), 7.55-7.36 (m, 5H); °C NMR
(75 MHz, CDCl) ¢ 178.1, 137.0, 134.3, 133.2, 130.9, 129.7, 128.8, 128.7, 120.2, 93.2, 87.0.

Liu, J.; Peng, X.; Sun, W.; Zhao, Y.; Xia, C. Org. Lett. 2008, 10, 3933-3936.

Table 2, entry 9
O

Co

Indan-1-one: Light yellow oil; IR (film) 1712 cm™; 'H NMR (300 MHz, CDCl) & 7.73 (d, J = 7.5 Hz,
1H) 7.56 (t, J = 7.5 Hz, 1H), 7.45 (d, J = 7.5 Hz, 1H), 7.34 (t, /= 7.5 Hz, 1H), 3.12 (t, J = 6.0 Hz, 2H),
2.66 (t, J = 6.0 Hz, 2H); C NMR (75 MHz, CDCL;) & 207.1, 155.3, 137.2, 134.7, 127.4, 126.8, 123.8,
36.3,25.9.

Kumar, R. A.; Maheswari, C. U.; Ghantasala, S.; Jyothi, C.; Reddy, K. R. Adv. Synth. Catal. 2011, 353,
401-410.

Table 2, entry 10
O

CC

3,4-Dihydro-2H-naphthalen-1-one: Light yellow oil; IR (film) 1683 cm™; 'H NMR (300 MHz,
CDCls) & 8.03 (dd, J = 7.5, 1.5 Hz, 1H), 7.47 (dt, J = 7.5, 1.5 Hz, 1H), 7.34-7.22 (m, 2H), 2.97 (t, J= 6.0
Hz, 2H), 2.66 (t, J = 6.0 Hz, 2H), 2.14 (quintet, J = 6.0 Hz, 2H); >C NMR (75 MHz, CDCl;) & 198.2,
144.5, 133.3, 132.6, 128.8, 127.0, 126.5, 39.1, 29.6, 23.3.

Kumar, R. A.; Maheswari, C. U.; Ghantasala, S.; Jyothi, C.; Reddy, K. R. Adv. Synth. Catal. 2011, 353,
401-410.

Table 2, entry 11
O

CO

S-5



1-Benzosuberone: Colorless oil; IR (film) 1676 cm™; 'H NMR (300 MHz, CDCL) & 7.69 (d, J = 7.8
Hz, 1H), 7.42-7.32 (m, 1H), 7.26 (t, J = 7.5 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H), 2.89 (t, J = 6.3 Hz, 2H),
2.70 (t, J = 6.3 Hz, 2H), 1.87-1.73 (m, 4H); "*C NMR (75 MHz, CDCL) & 206.2, 141.4, 138.9, 132.3,
129.8, 128.6, 126.7, 40.9, 32.5, 25.3, 21.0.

Zhang, T.; Huang, X.; Xue, J.; Sun, S. Tetrahedron Lett. 2009, 50, 1290—1294.

Table 2, entry 12
O

L,

Chroman-4-one: Colorless oil; IR (film) 1687 cm™; "H NMR (300 MHz, CDCL) & 7.89 (dd, J = 8.1,
1.5 Hz, 1H), 7.50-7.42 (m, 1H), 7.04-6.94 (m, 2H), 4.53 (t, J= 6.6 Hz, 2H), 2.80 (t, J = 6.6 Hz, 2H); "°C
NMR (75 MHz, CDCl3) 6 191.9, 162.0, 136.1, 127.2, 121.5, 118.0, 67.1, 37.9.

He, J.; Zheng, J.; Liu, J.; She, X.; Pan, X. Org. Lett. 2006, 8, 4637-4640.

Table 2, entry 13
@)

L

Thiochroman-4-one: Light yellow oil; IR (film) 1681 cm™; "H NMR (300 MHz, CDCL;) & 8.04 (dd, J
= 8.1, 1.5 Hz, 1H), 7.35-7.26 (m, 1H), 7.23-7.17 (m, 1H), 7.15-7.06 (m, 1H), 3.21-3.13 (m, 2H), 2.95-
2.86 (m, 2H); C NMR (75 MHz, CDCl) § 193.9, 142.2, 133.3, 130.9, 129.2, 127.6, 125.0, 39.6, 26.6.
Chauhan, M. S.; Still, I. W. J. Can. J. Chem. 1975, 53, 2880-2890.

Table 2, entry 14

o=

4-Methyl-1-phenyl-pent-1-yn-3-one: Light yellow oil; IR (film) 2200, 1670 cm’; "HNMR (300 MHz,
CDCl) 6 7.59-7.54 (m, 2H) 7.47-7.33 (m, 3H), 2.75 (septet, J = 6.9 Hz, 1H), 1.26 (d, J = 6.9 Hz, 6H);
BC NMR (75 MHz, CDCl) § 192.3, 133.1, 130.8, 128.8, 120.3, 91.7, 87.0, 43.2, 18.2.

Li, Z.; Gevorgyan, V. Angew. Chem., Int. Ed. 2011, 50, 2808-2810.
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Table 2, entry 15

O
M
Dodecan-2-one: Colorless oil; IR (film) 1719 em™; '"H NMR (300 MHz, CDCl;) & 2.37 (t, J = 7.5 Hz,
2H), 2.09 (s, 3H), 1.59-1.46 (m, 2H), 1.33-1.13 (m, 14H), 0.83 (t, J = 6.9 Hz, 3H); "*C NMR (75 MHz,
CDCl) 6 209.4, 43.9, 32.0, 29.9, 29.7, 29.6, 29.5, 29.4, 29.3, 24.0, 22.8, 14.2.
Mitsudo, K.; Kaide, T.; Nakamoto, E.; Yoshida, K.; Tanaka, H. J. Am. Chem. Soc. 2007, 129, 2246-2247.

Table 2, entry 16
O

s

Cyclohexanone: Colorless oil; IR (film) 1716 cm™; 'H NMR (300 MHz, CDCls) & 2.29-2.17 (m, 4H),
1.83-1.69 (m, 4H), 1.68-1.56 (m, 2H); C NMR (75 MHz, CDCl;) & 211.9, 41.9, 27.0, 24.9.
Maji, T.; Karmakar, A.; Reiser, O. J. Org. Chem. 2011, 76, 736-739.

Table 2, entry 17
o

Cyclooctanone: White solid; mp 40-41 °C (lit. mp 43.80 °C); IR (film) 1699 cm™; 'H NMR (300
MHz, CDCL) & 2.38-2.28 (m, 4H), 1.87-1.74 (m, 4H), 1.53-1.41 (m, 4H), 1.35-1.24 (m, 2H); 'C NMR
(75 MHz, CDCl;) 6 218.4, 42.0, 27.2, 25.7, 24.8.

(a) Tanaka, H.; Kubota, J.; Miyahara, S.; Kuroboshi, M. Bull. Chem. Soc. Jpn. 2005, 78, 1677-1684. (b)
Kohler, E. P.; Tishler, M .; Potter, H.; Thompson, H. T. J. Am. Chem. Soc. 1939, 61, 1057-1061.

Table 2, entry 18
O

Cyclododecanone: White solid; mp 59-60 °C (lit. mp 60-61 °C); IR (film) 1706 cm™; 'H NMR (300
MHz, CDCl;) § 2.47-2.43 (m, 4H), 1.75-1.61 (m, 4H), 1.39-1.18 (m, 14H); "*C NMR (75 MHz, CDCl;)
0213.0, 40.5,24.9,24.7,24.4,22.7, 22.5.

(a) Kamijo, S.; Matsumura, S.; Inoue, M. Org. Lett. 2010, 12, 4195-4197. (b) Nozaki, H.; Noyori, R. J.
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Org. Chem. 1965, 30, 1652—-1654.

Table 2, entry 19

O~

4-Phenylcyclohexanone: White solid; mp 75-77 °C (lit. mp 76-79 °C); IR (film) 1716 cm™; "H NMR
(300 MHz, CDCls) 6 7.43-7.21 (m, 5H), 3.14-2.98 (m, 1H), 2.62-2.48 (m, 4H), 2.31-2.18 (m, 2H), 2.10-
1.88 (m, 2H); C NMR (75 MHz, CDCL) & 211.2, 144.9, 128.7, 126.8, 126.7, 42.8, 41.4, 34.0.

(a) Maji, T.; Karmakar, A.; Reiser, O. J. Org. Chem. 2011, 76, 736—739. (b) Hajipour, A. R.; Mallakpour,
S. E.; Khoee, S. Synth. Commun. 2002, 32, 9-15.

Table 2, entry 20

Et3Sio4<:>:o

4-(triethylsilyloxy)cyclohexanone: Colorless oil; IR (film) 1720 cm™; 'H NMR (300 MHz, CDCl;) &
4.13-4.06 (m, 1H), 2.68-2.56 (m, 2H), 2.25-2.14 (m, 2H), 1.99-1.80 (m, 4H), 0.94 (t, J = 8.0 Hz, 9H),
0.59 (q, J = 8.0 Hz, 6H); °C NMR (75 MHz, CDCl;) § 211.9, 66.1, 37.2, 34.5, 7.0, 5.0.

Uyanik, M.; Akakura, M.; Ishihara, K. J. Am. Chem. Soc. 2009, 131, 251-262.

Table 2, entry 21

(50)-Cholestan-3-one: White solid; mp 127-128 °C (lit. mp 128-129 °C); IR (film) 1717 ecm™; 'H
NMR (300 MHz, CDCl;) 6 2.44-2.33 (m, 1H), 2.32-2.18 (m, 2H), 2.11-2.06 (m, 1H), 2.05-1.92 (m, 2H),
1.87-1.74 (m, 1H), 1.72-1.63 (m, 1H), 1.60-1.42 (m, 5H), 1.40-1.01 (m, 17H), 0.99 (s, 3H), 0.89 (d, J =
6.6 Hz, 3H), 0.85 (d, J = 6.6 Hz, 3H), 0.84 (d, J = 6.6 Hz, 3H), 0.76-0.69 (m, 1H), 0.66 (s, 3H); C NMR
(75 MHz, CDCl) 6 212.2, 56.5, 54.0, 46.9, 44.9, 42.8, 40.1, 39.7, 38.7, 38.4, 36.3, 36.0, 35.8, 35.6, 31.9,
29.2,28.4,28.2,24.4,24.0,23.0,22.7,21.6, 18.8, 12.2, 11.6.

(a) Kamijo, S.; Amaoka, Y.; Inoue, M. Synthesis 2010, 2475-2489. (b) Barton, D. H. R.; Campos-Neves,
A. D. S.; Cookson, R. C. J. Chem. Soc. 1956, 3500-3506.
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Table 2, entry 22

O

1-Benzoylpiperidin-4-one: Viscous colorless oil; IR (film) 1717, 1635 cm™; 'H NMR (300 MHz,
CDCL) & 7.44-7.31 (m, 5H), 3.87 (br, s, 2H), 3.74 (br, s, 2H), 2.43 (br, s, 4H); "C NMR (75 MHz,
CDCl) 6 206.7, 170.9, 135.2, 130.2, 128.7, 126.9, 46.4, 41.2.

(a) Barbe, G.; Charette, A. B. J. Am. Chem. Soc. 2008, 130, 18-19. (b) Hirsch, J. A.; Havinga, E. J. Org.
Chem. 1976, 41, 455-462.

Table 2, entry 23

CszN4<:>:O

Benzyl 4-oxocyclohexylcarbamate: Off-white solid; mp 79-81 °C (lit. mp 83-85 °C); IR (film) 1713,
1531 cm™; "H NMR (300 MHz, CDCL) & 7.40-7.29 (m, 5H), 5.11 (s, 2H), 4.72 (br, s, 1H), 3.99 (br, s,
1H), 2.48-2.34 (m, 4H), 2.32-2.16 (m, 2H), 1.78-1.60 (m, 2H); "*C NMR (75 MHz, CDCL) & 210.0,
155.8, 136.4, 128.6, 128.3, 128.2, 66.8, 47.9, 38.9, 32.0.

(a) Hayashi, M.; Shibuya, M.; Iwabuchi, Y. J. Org. Chem. 2012, 77, 3005-3009. (b) Biittner, A.; Cottin,
T.; Xu, J.; Tzagkaroulaki, L.; Giannis, A. Bioorg. Med. Chem. 2010, 18, 3387-3402.

Table 2, entry 24
0]

e

2-Adamantanone: White solid; mp 255-257 °C (lit. mp 256-259 °C); IR (film) 1719 cm™; 'H NMR
(300 MHz, CDCl) & 2.52 (s, 2H), 2.11-1.91 (m, 12H); "*C NMR (75 MHz, CDCL) & 218.6, 47.1, 39.4,
36.4,27.6.

(a) Singh, C.; Singh, A. S.; Naikade, N. K.; Verma, V. P.; Hassam, M.; Gupta, N.; Pandey, S. Synthesis
2010, 1014-1022. (b) Tucker-Schwartz, A. K.; Garrell, R. L. Chem.-Eur. J. 2010, 16, 12718-12726.

Table 2, entry 25

O

(—)-Camphor: White solid; mp 176-178 °C (lit. mp 176.9-177.5 °C); IR (film) 1743 cm™; 'H NMR
(300 MHz, CDCL3) § 2.32 (dt, J = 18, 3.9 Hz, 1H), 2.05 (t, J= 4.5 Hz, 1H), 1.97-1.85 (m, 1H), 1.80 (d, J
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= 18 Hz, 1H), 1.70-1.57 (m, 1H), 1.42-1.25 (m, 2H), 0.92 (s, 3H), 0.87 (s, 3H), 0.80 (s, 3H); *C NMR
(75 MHz, CDCl3) 6 219.8, 57.9, 46.9, 43.5, 43.2, 30.1, 27.2, 19.9, 19.3, 9.4.

a) Tanaka, H.; Chou, J.; Mine, M.; Kuroboshi, M. Bull. Chem. Soc. Jpn. 2004, 77, 1745-1755. (b) Meyer,
W. L.; Capshew, C. E.; Johnson, J. H.; Klusener, A. R.; Lobo, A. P.; McCarty, R. N. J. Org. Chem. 1977,
42, 527-534.

Table 2, entry 26

O

PN
(—)-Menthone: Colorless oil; IR (film) 1711 cm™; "H NMR (300 MHz, CDCly) & 2.31 (ddd, J = 12.6,
3.6, 2.1 Hz, 1H), 2.15-1.74 (m, 6H), 1.41-1.22 (m, 2H), 0.97 (d, J = 6.0 Hz, 3H), 0.87 (d, J = 6.9 Hz, 3H),
0.81 (d, J = 6.9 Hz, 3H); "*C NMR (75 MHz, CDCL) & 212.5, 56.0, 51.0, 35.6, 34.1, 28.0, 26.0, 22.4,
21.4,18.8.

Hodgson, D. M.; Salik, S.; Fox, D. J. J. Org. Chem. 2010, 75, 2157-2168.

Table 2, entry 27
TBSO 2y
DS

5-O-tert-Butyldimethylsilyl-1,2-O-isopropylidene-a-D-erythro-3-pentulofuranose: Viscous colorless
oil; IR (film) 1777 cm™; "H NMR (300 MHz, CDCl;) & 6.13 (d, J = 4.5 Hz, 1H), 4.38-4.34 (m, 1H), 4.27
(dd, J=4.5, 1.1 Hz, 1H), 3.88 (dd, J = 10.8, 1.8 Hz, 1H), 3.81 (dd, J = 10.8, 2.3 Hz, 1H), 1.43 (s, 6H),
0.84 (s, 9H), 0.04 (s, 3H), 0.02 (s, 3H); "*C NMR (75 MHz, CDCl) & 211.1, 114.2, 103.9, 81.9, 77.3,
64.1,27.9,27.4,25.9, 18.3,-5.4, -5.6.

(a) Shibuya, M.; Osada, Y.; Sasano, Y.; Tomizawa, M.; Iwabuchi, Y. J. Am. Chem. Soc. 2011, 133,
6497-6500. (b) Yoshimura, Y.; Sano, T.; Matsuda, A.; Ueda, T. Chem. Pharm. Bull. 1988, 36, 162—167.

Table 2, entry 28

ii@

(S)-2-Phenylcyclohexanone: White solid; mp 38-39 °C (lit. mp 39-40 °C); [0]*°p = -107.5 (¢ 0.96,
CHCL) (99.9% ee); IR (film) 1714 cm™; "H NMR (300 MHz, CDCL) & 7.39-7.23 (m, 3H), 7.19-7.12 (m,
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2H), 3.63 (dd, J = 12.0, 5.4 Hz, 1H), 2.59-2.41 (m, 2H), 2.34-2.23 (m, 1H), 2.21-1.95 (m, 3H), 1.92-1.77
(m, 2H); BC NMR (75 MHz, CDCl;) 6 210.4, 138.9, 128.7, 128.5, 127.0, 57.5, 42.3, 35.2, 27.9, 25.4.
Leung, D.; Anslyn, E. V. Org. Lett. 2011, 13, 2298-2301.

Table 3, entry 1

[::::]//Cﬂﬂ()

Benzaldehyde: Colorless oil; IR (film) 1686 cm™; '"H NMR (300 MHz, CDCl;) & 10.01 (s, 1H), 7.90-
7.82 (m, 2H), 7.66-7.58 (m, 1H), 7.56-7.48 (m, 2H); *C NMR (75 MHz, CDCL;) & 192.5, 136.6, 134.6,
129.9, 129.2.

Yuan, Y.; Shi, X.; Liu, W. Synlett 2011, 559-564.

Table 3, entry 2

OMe
2-Methoxybenzaldehyde: Light yellow solid; mp 37-39 °C (lit. mp 36-38 °C); IR (film) 1688 cm™; 'H
NMR (300 MHz, CDCl;) 6 10.47 (s, 1H), 7.82 (dd, J= 7.8, 2.1 Hz, 1H), 7.58-7.51 (m, 1H), 7.05-6.96 (m,

2H), 3.92 (s, 3H); BC NMR (75 MHz, CDCl3) 6 189.9, 162.0, 136.1, 128.6, 124.9, 120.8, 111.8, 55.7.
Miao, C.-X.; He, L.-N.; Wang, J.-L; Wu, F. J. Org. Chem. 2010, 75, 257-260.

Table 3, entry 3

[::;::r/(JkiC)

OMe

3-Methoxybenzaldehyde: Colorless oil; IR (film) 1703 cm™; '"H NMR (300 MHz, CDCl) & 9.95 (s,
1H), 7.46-7.40 (m, 2H), 7.39-7.35 (m, 1H), 7.19-7.11 (m, 1H), 3.84 (s, 3H); C NMR (75 MHz, CDCl;)
0 192.3,160.3, 138.0, 130.2, 123.6, 121.6, 112.2, 55.6.

Miao, C.-X.; He, L.-N.; Wang, J.-L; Wu, F. J. Org. Chem. 2010, 75, 257-260.

Table 3, entry 4

MeO
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4-Methoxybenzaldehyde: Light yellow oil; IR (film) 1684 cm™; "H NMR (300 MHz, CDCls) § 9.82 (s,
1H), 7.78 (d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 3.82 (s, 3H); “C NMR (75 MHz, CDCl;) & 190.8,
164.7, 132.0, 130.0, 114.4, 55.6.

Yuan, Y.; Shi, X.; Liu, W. Synlett 2011, 559-564.

Table 3, entry 5

MeS

4-(Methylthio)benzaldehyde: Light yellow oil; IR (film) 1696 cm™; 'H NMR (300 MHz, CDCL;) &
9.89 (s, 1H), 7.74 (d, J = 9.0 Hz, 2H), 7.29 (d, J = 9.0 Hz, 2H), 2.50 (s, 3H); *C NMR (75 MHz, CDCls)
0 191.3, 148.0, 133.0, 130.1, 125.3, 14.8.

Hayashi, M.; Shibuya, M.; Iwabuchi, Y. J. Org. Chem. 2012, 77, 3005—-3009.

Table 3, entry 6
CHO

4-Isopropylbenzaldehyde: Colorless oil; IR (film) 1702 cm™; "H NMR (300 MHz, CDCl;) § 9.97 (s,
1H), 7.81 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 2.98 (septet, J = 6.9 Hz, 1H), 1.27 (d, J = 6.9 Hz,
6H); '*C NMR (75 MHz, CDCly) & 192.1, 156.4, 134.7, 130.2, 127.3, 34.6, 23.8.

Han, C.; Buchwald, S. L. J. Am. Chem. Soc. 2009, 131, 7532-7533.

Table 3, entry 7

/©/CHO
Br

4-Bromobenzaldehyde: White solid; mp 56-57 °C (lit. mp 59-60 °C); IR (film) 1689 cm™; 'H NMR
(300 MHz, CDCl3) § 9.96 (s, 1H), 7.73 (d, J = 8.4 Hz, 2H); 7.67 (d, J = 8.4 Hz, 2H); C NMR (75 MHz,
CDCl) 6 191.2, 135.2, 132.6, 131.1, 129.9.

Shaikh, T. M. A.; Emmanuvel, L.; Sudalai, A. J. Org. Chem. 2006, 71, 5043-5046.

Table 3, entry 8

MeO,C
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Methyl 4-formylbenzoate: White solid; mp 53-54 °C (lit. mp 54-55 °C); IR (film) 1724, 1685 cm™; 'H
NMR (300 MHz, CDCL3) § 10.05 (s, 1H), 8.14 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.4 Hz, 2H), 3.91 (s, 3H);
BC NMR (75 MHz, CDCl) & 191.7, 166.1, 139.3, 135.2, 130.3, 129.6, 52.7.

Pelletier, G.; Bechara, W. S.; Charette, A. B. J. Am. Chem. Soc. 2010, 132, 12817-12819.

Table 3 entry 9

o

3,4-Methylenedioxybenzaldehyde: White crystalline solid; mp 35-36 °C (lit. mp 35-37 °C); IR (film)
1686 cm™; "H NMR (300 MHz, CDCl) & 9.79 (s, 1H), 7.40 (dd, J= 7.8, 1.2 Hz, 1H), 7.31 (d, J= 1.2 Hz,
1H), 6.92 (d, J = 7.8 Hz, 1H), 6.06 (s, 2H); "*C NMR (75 MHz, CDCls) & 190.4, 153.2, 148.9, 132.0,
128.8, 108.5, 107.0, 102.3.

Qian, W.; Jin, E.; Bao, W.; Zhang, Y. Angew. Chem., Int. Ed. 2005, 44, 952-955.

Table 3, entry 10
CHO

1-Naphthaldehyde: Light yellow oil; IR (film) 1689 cm™; 'H NMR (300 MHz, CDCL) & 10.30 (s, 1H),
9.24 (d, J = 8.7 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.86-7.78 (m, 2H), 7.66-7.58 (m, 1H), 7.56-7.44 (m,
2H); "*C NMR (75 MHz, CDCl;) & 193.4, 136.6, 135.1, 133.6, 131.2, 130.4, 128.9, 128.4, 126.8, 124.8.
Lee, K.; Maleczka, Jr., R. E. Org. Lett. 2006, 8, 1887—1888.

Table 3, entry 11

©j\>—CHo
S

Benzo|[b]thiophene-2-carbaldehyde: Light yellow solid; mp 33-35 °C (lit. mp 34-35 °C); IR (film)
1670 cm™; 'H NMR (300 MHz, CDCL;) & 10.05 (s, 1H), 7.95 (s, 1H), 7.91-7.81 (m, 2H), 7.49-7.43 (m,
1H), 7.42-7.36 (m, 1H); “C NMR (75 MHz, CDCL;) & 184.7, 143.3, 142.6, 138.6, 134.6, 128.2, 126.3,
125.3, 123.3.

(a) Pessoa-Mahana, H.; Kosche C., J.; Ron H., N.; Recabarren-Gajardo, G.; Saitz B., C.; Araya-Maturana,
R.; Pessoa-Mahana, C. D. Heterocycles 2008, 75, 1913-1929. (b) Podea, P. V.; Tosa, M. L.; Paizs, C.;
Irimie, F. D. Tetrahedron: Asymmetry 2008, 19, 500-511.
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Table 3, entry 12
=0

A\

N
Boc

tert-Butyl 3-formyl-1H-indole-1-carboxylate: White solid; mp 127-129 °C (lit. mp 124-126 °C); IR
(film) 1743, 1680 cm™; 'H NMR (300 MHz, CDCL;) & 10.06 (s, 1H), 8.29-8.24 (m, 1H), 8.19 (s, 1H),
8.15-8.09 (m, 1H), 7.44-7.30 (m, 2H), 1.70 (s, 9H); *C NMR (75 MHz, CDCl) & 185.9, 148.9, 136.7,
136.1, 126.2, 124.7, 122.3, 121.7, 115.3, 85.8, 28.2.

Waser, J.; Gaspar, B.; Nambu, H.; Carreira, E. M. J. Am. Chem. Soc. 2006, 128, 11693—-11712.

Table 3, entry 13

P GNP

(E)-Non-2-enal: Colorless oil; IR (film) 1698 cm™; "H NMR (300 MHz, CDCL) § 9.46 (d, J= 7.8 Hz,
1H), 6.81 (dt, J=15.6, 6.9 Hz, 1H), 6.11 (ddt, J=15.6, 7.8, 1.5 Hz, 1H), 2.34-2.26 (m, 2H), 1.51-1.40 (m,
2H), 1.36-1.19 (m, 6H), 0.85 (t, J = 6.6 Hz, 3H); °C NMR (75 MHz, CDCl;) & 194.2, 159.1, 133.1, 32.8,
31.6,28.9,27.9, 22.6, 14.1.

Ren, H.; Krasovskiy, A.; Knochel, P. Org. Lett. 2004, 6, 4215-4217.

Table 3, entry 14

e S U P P U

Olealdehyde: Colorless oil; IR (film) 1729 cm™; '"H NMR (300 MHz, CDCL) & 9.75 (t, J = 1.8 Hz, 1H),
5.39-5.26 (m, 2H), 2.40 (td, J = 7.2, 1.8 Hz, 2H), 2.04-1.92 (m, 4H), 1.66-1.55 (m, 2H), 1.37-1.17 (m,
20H), 0.87 (t, J= 6.6 Hz, 3H); C NMR (75 MHz, CDCls) & 202.9, 130.2, 129.9, 44.1, 32.1, 30.0, 29.9,
29.7,29.5,29.4,29.3,29.2,27.4,27.3,22.9,22.3, 14.3.

(a) Uyanik, M.; Suzuki, D.; Yasui, T.; Ishihara, K. Angew. Chem., Int. Ed. 2011, 50, 5331-5334. (b)
Uyanik, M.; Akakura, M.; Ishihara, K. J. Am. Chem. Soc. 2009, 131, 251-262.

Table 3, entry 15

©/WO
4-Phenylbutanal: Colorless oil; IR (film) 1708 cm™; "H NMR (300 MHz, CDCl) & 9.76 (t, J = 1.5 Hz,
1H), 7.35-7.16 (m, SH), 2.67 (t, J= 7.5 Hz, 2H), 2.46 (td, J = 7.5, 1.5 Hz, 2H), 1.98 (quintet, J = 7.5 Hz,

2H); >C NMR (75 MHz, CDCl) & 202.4, 141.4, 128.6, 126.2, 43.3, 35.1, 23.8.
(a) Zhang, X.; Cao, B.; Yu, S.; Zhang, X. Angew. Chem., Int. Ed. 2010, 49, 4047-4050. (b) Uyanik, M.;
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Akakura, M.; Ishihara, K. J. Am. Chem. Soc. 2009, 131, 251-262.

Table 3, entry 16

DN S S N N

1-Hexadecanal: White solid; mp 34-35 °C (lit. mp 33-35 °C); IR (film) 1712 cm™; '"H NMR (300 MHz,
CDCL) 6 9.75 (t, J= 1.5 Hz, 1H), 2.41 (td, J = 7.2, 1.5 Hz, 2H), 1.68-1.55 (m, 2H), 1.34-1.20 (m, 24H),
0.87 (t, J = 6.5 Hz, 3H); "*C NMR (75 MHz, CDCl) & 203.1, 44.1, 32.1, 29.9, 29.8, 29.6, 29.5, 29.4,
22.9,22.3,14.3.

Ma, S.; Liu, J.; L1, S.; Chen, B.; Cheng, J.; Kuang, J.; Liu, Y.; Wan, B.; Wang, Y.; Ye, J.; Yu, Q.; Yuan,
W.; Yu, S. Adv. Synth. Catal. 2011, 353, 1005-1017.
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STANDARD iH OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygli-24-product-HNMR
INOVA~S00 "“epoxide"

Relax. delay 1.060 sec

Pulse 43.6 degrees

Acg. time 1.998 sec

Width 4508.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time o min, 12 sec

Table 2, entry 1

10 9
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2ygil-24-product-CNMR
INOVA-500 ‘'“epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

352 repetitions
OBSERVE Ci13, 75.4750837 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072 O
Total time 30 min, 23 sec

28,159

—130.955
128
~127.97%

Table 2, entry 1

77.655
.230
76.805

44,333

209.380
138.734
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CBC13

Ambient temperature

File: Zygli-14-Z-product-HNMR
INOVA-500 Tepoxide”

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.398 sec

Width 4560.5 Hz

4 repetitions
CGBSERVE Hi, 300.1592186 MHz
DATA PROCESSING

FT size 32768

Total time ¢ min, 12 se&c

Table 2, entry 2

3.23

S-18



13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2zygll-14-2-product-CNMR
INOVA-500 ‘“epoxtde"

Pulse 55.7 degrees
Acq. time 1.815 sec

Width 18761.7 Hz

384 repetitions

OBSERVE C13, 75.4750863 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

198.278

137.206

133.227

128.683
128.413

—

Table 2, entry 2

77.655

1

76.809

26.714
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STANDARD 1H DBSERVE

Pulse Seguence: s2pul

Soivent: CDC13

Ambient temperature

File: zygl5-1i-product-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec

Pulse 43.6 degrees

Acqg. time 1.938 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1582196 MHz

DATA PROCESSING

FT size 32768

Total time ® min, 12 sec O

Table 2, entry 3
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl5-11-product-CNMR
INOVA-500 ‘“epoxide"

Relax. delay 1.500 sec

Pulse 39.1 degrees

Acqg. time 0.800 sec

Width 20000.0 Hz

320 repetitions
OBSERVE C13, 75.4225579 MHz
DECOUPLE H1, 299.9518068 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768
Total time 38 min, 28 sec

132.550
130,121
1287407

Table 2, entry 3

137.697

77.651

.230
\—76.809

196.820
2
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygil-15-1-product-HNMR
INOVA-500 “epoxide™

Relax. delay 1.080 sec
Pulse 49.6 degrees

Acqg. time 1.988 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

Table 2, entry 4
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl1-15-1-product-CNMR
INOVA-S00 "“epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

528 repetitions

OBSERVE C13, 75.4750831 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

cont tnuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz AU
FT size 131072

Total time 30 min, 23 sec

132.889
128.656
11.830

128.167

17.292

Table 2, entry 4

77.655
230
76.805

9

200.827
138.150
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl5-13-product-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.938 sec

width 4500.5 Hz

q repetitions

OBSERVE H1, 300.1532196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

Table 2, entry 5

i e
1.97 2.08.00
1.004.03
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13C OBSERVE

Pulse Sequence: s2pul

Sclivent: CDC13

Ambient temperature

File: 2yg15-13-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

288 repetitions

OBSERVE C13, 75.4750906 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

190.548

144.881

132.883
130.651
129.085
128.729

—/

-
\Alu.:;—

138.279
/_134.557

¥

128.608
128.558

Table 2, entry 5

77.655
76.805
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-34-1-product-HNMR
INOVA-500 “epoxide™

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acq. time 1.3%98 sec

Width 4500.5 Hz

4 repetitions

OBSERVE Hi, 300.1592136 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

Table 2, entry 6

[—
1.90

i
1.88
6.95 0.99
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

Filte: zygl2-34-i-product-CNMR
INOVA-500 *“epoxide”

Pulse 55.7 degrees

Acg. time 1.815 sec

wWidth 18761.7 Hz

352 repetitions
OBSERVE C13, 75.4750837 MHz
DECOUPLE H1, 300.1606800 MHZ
Power 40 dB

continuousiy on

WALTZ~-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Totat time 30 min, 23 sec

191.189

137.418

130.340

128.850
128.781

Table 2, entry 6

77.655

i
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Soivent:

cocaz

Ambient temperature
File: zygl23-24-1-product-HNMR

INOVA-508

Relax.

4 repetitions

OBSERVE

Vepoxide”

delay 1.000 sec
Pulse 49.6 degrees
Acqg. time 1.998 sec
Width 4500.5 Hz

Hi,

300.1592196 MHz

DATA PROCESSING

FT size

32768

Total time 8 min. 12 sec

Table 2, entry 7

2.20
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13C OBSERVE

Pulse Sequence: sZpul

Solvent: CDC13

Ambient temperature

File: zyg13-24-1-product-CNMR
INOVA-500 '“epoxide"”

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

400 repetitions

OBSERVE C13, 75.4750837 MHz
DECOUPLE H1, 300.1606800 MHZz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

198.160

ol

133.326
131.22¢0

{ —136.709

,.128.778
CTTEETATY

118.870

Table 2, entry 7

77.655

.230
-76.805

2
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STANDARD tH OBSERVE

Pulse Sequence: sZpul

Solvent: CBC13

Ambient temperature

File: zygl2-27-2-product-HNHR
INGVA-580 ‘“epoxide

Relax. delay 1.008 sec

Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions
QBSERVE Hi, 300.1592136 MHZz
BATA PROCESSING
FT size 32768
Total time 8 min, 12 sec

Q
c

Table 2, entry 8
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13C OBSERVE

Pulse Seguence: sZpul

Solvent: CDC13

Ambient temperature

File: zyg12-27-2-product-CNMR
INOVA-500 “epoxide”

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

304 repetitions

OBSERVE C13, ?75.4750889 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

133.181
136.940
128.673
128.816
128,755

e
S

134.259

Q
c

Table 2, entry 8

136.974
120.194
93.240
87.020
77.651
76.805

178.099

N
.
3
2
3
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: CDCI3

Ambient temperature

File: zygl0-42-product~HNHR
INOVA-508 “epoxide®

Relax. delay 1.000 sec

Pulse 24.0 degrees

Acg. time 2.732 sec

Width 6000.2 Hz

4 repetitions
OBSERVE Hi, 299.9503869 MH2z
DATA PROCESSING

Gauss apodization 0.824 sec
FT size 65536
Total time 0 min, 22 sec

Table 2, entry 9

10 ]
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl0-42-product-CNMR
INOVA-500 “epoxide"

Relax. delay 1.500 sec
Pulse 39.1 degrees
Acg. time 0.800 sec

width 20000.0 Hz @]
336 repetitions

OBSERVE C13, 75.4225554 MHz
DECOUPLE H1, 29%.9518068 MHZ
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 38 min, 28 sec

Table 2, entry 9
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyglS5-18-product-HNMR
INCVA-500 "epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

10 repetitions
0BSERVE Hi, 300.1592196 MHz
DATA PROCESSING
FT size 32768
Total time ¢ min, 30 sec

Table 2, entry 10
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zyg15-18-product-CNMR
INOVA-500 ‘"epoxide”

Relax. delay 1.500 sec

Pulse 39.1 degrees

Acg. time 0.800 sec

width 20000.0 Hz

160 repetftions
0BSERVE C13, 75.4225664 MHz
DECOUPLE H1, 299.9518068 MHZz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT stze 32768
Total time 38 min, 28 sec

198.212

144,462

133.343

132.550

—

128.763

127.047
N\_126.545

Table 2, entry 10

39.115

29.630

23.254
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygl5-15-product-HNMR
INOVA-500 "epoxide"

Relax. delay 1.000 sec

Pulse 4%.6 degrees

Acg. time 1.938 sec

Width 4500.5 Hz

4 repetitions
OBSERVE H1, 300.1552196 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 12 sec

Table 2, entry 11
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13C OBSERVE

Puise Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyglS5-15-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees
Acqg. time 1.815 sec

Width 18761.7 Hz

624 repetitions

OBSERVE C13, 75.4750894 MHz
DECOUPLE H1, 300.1506800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

129.760
40.904
32.544
25.292
20.975

128.611
126.684

—132.,256

Table 2, entry 11

141.374
138.871
77.655

206.224
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl0-44-product~HNMR
INOVA-S00  "epoxide”

Relax. delay 1.608 sec
Pulse 24.0 degrees

Acq. time 2.732 sec

Width 6008.2 Hz

10 repetitions

OBSERVE Hi, 299.9503069 MHz
DATA PROCESSING

Gauss apodization 9.824 sec
FT size 65536

Total time 0 min, 44 sec

O
Table 2, entry 12
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2ygl0-44-product-CNMR
INOVA-500 “epoxide”

Relax. delay 1.500 sec

Puise 39.1 degrees

Acg. time 0.800 sec

Width 20000.0 Hz

240 repetitions

OBSERVE C13, 75.4225554 MHz
DECOUPLE H1, 299.3518068 MHz
Power 36 dB

continucusly on (@)
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 38 min, 238 sec

0]

Table 2, entry 12

136.094 =
127.241
121.479
118.000
77.230
67.131
37.885

\_76.808

em 77,651

191.948

161.974
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg23-04-product-HNMR
INOVA-500 "epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acq. time 1.998 sec

Width 4500.5 Hz

4 repetitions

0BSERVE H1, 300.1592196 MHZ
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

S
Table 2, entry 13

2.22
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2yg23-04-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acgq. time 1.815 sec

width 18761.7 Hz

160 repetitions
OBSERVE C13, 75.4750946 MHz
DECOUPLE H1, 300.1606800 MHZ
Power 40 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 30 min, 23 sec

193.935

142.182

133.253

124.9896

S
Table 2, entry 13

77.651

1

76.805
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: COC13

Ambient temperature

Fite: zygiz-46-2-product-HNMR
INOVA-580 “epoxide"

Relax. delay 1.080 sec

Pulse 49.6 degrees

Acg. time 1.398 sec

Width 4560.5 Hz

4 repetitions
OBSERVE Hi, 380.1592196 MHz
DATA PROCESSING

FT size 32768
Total time & min, 12 sec

Table 2, entry 14

3.60
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13C OBSERVE

Pulse Seguence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygl2-46-2-product-CNMR
INOVA-S00 “epoxide"

Pulse 55.7 degrees
Acg. time 1.815 sec
Width 18761.7 Hz

352 repetitions Mmoo =3
OBSERVE C13, 75.4750840 MHz o 3
DECOUPLE H1, 300.1606800 MHz = s o
Power 40 dB PR 3
continuously on b )
WALTZ-16 modulated (@)
DATA PROCESSING
Line broadening 1.0 Hz —_—
FT size 131072 —
Total time 30 min, 23 sec
Table 2, entry 14
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygi2-33-1-product-HNMR
INOVA-500 ‘epoxide™

Relax. delay 1.600 sec

Pulse 49.6 degrees

Acg. time 1.8398 sec

Width 4508.5 Hz

4 repetitions
CGBSERVE H1, 3680.1592196 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 12 sec

Table 2, entry 15
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13C 0BSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg12-33-1-product-CNMR
INOVA-500 "epoxide"

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

336 repetitions

OBSERVE Ci3, 75.4750811 WHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

0]

/\/\/\/\/\:/

Table 2, entry 15
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Sotlvent: CDC13

Ambient temperature
File: zygi5-48-product-HNMR
INOVA-500 "epoxide®

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz

DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec o

Table 2, entry 16

4.00

2.06
4.07
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

Fite: zygl5-48-product-CNMR
INOVA-500 ™epoxide™

Pulse 55.7 degrees
Acq. time 1.815 sec
Width 18761.7 Hz

176 repetitions < i o
OBSERVE C13, 75.4750903 MHZ P EE
DECOUPLE H1, 300.1606800 MHz g o<
Power 40 dB . of d
continuously on

WALTZ-16 modulated O

DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 30 min, 23 sec

Table 2, entry 16

77.8655

30
76.801

211.918
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDGC13

Ambient temperature

File: zygli-43~product-HNMR
INOVA-508 ‘"epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acq. time 1.998 sec

Widih 4580.5 Hz

4 repetitions
0BSERVE H1, 300.1592196 MHz
DATA PRCGCESSING
FT size 32768
Total time 0 min, 12 sec

Table 2, entry 17

ppm
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygli-43-product-CNMR
INGVA-500 ‘“epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

304 repetitions

OBSERVE C13, 75.4750846 MHz
DECOUPLE H1, 300.1505800 MHz
Power 4¢ dB

continuously on O
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

27.241
25.732

42.015

Table 2, entry 17

24.780

77.655

.230
76.805

218.358
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STANDARD 1H OBSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-0S-product-HNMR
INOVA-500 “epoxide™

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

Table 2, entry 18
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-05-product-CNMR
INOVA-S00 ‘"epoxide"

Pulse 55.7 degrees
Acq. time 1.815 sec

288 repetitions Seps
OBSERVE C13, 75.4750826 MHz o r~ o
DECOUPLE HI, 300.1606800 MHz L |
Power 40 dB’ 0O SEIN

continuously on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 30 min, 23 sec

———40.438
24

=
\_22.470

Table 2, entry 18

77.647

230
76.801

212.853
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STAMDARD 1H GBSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature

File: zygi0-45~product-HNMR-1
INOVA-500 “epoxide”

Relax. delay 1.000 sec

Pulse 34.0 degrees

Acg. time 2.732 sec

Width 6800.2 Hz

4 repetitions
OBSERVE H1, 289.9503069 MHz
DATA PROCESSING

Gauss apodization 0.824 sec
FT size 65536
Total time 0 min, 22 sec

Table 2, entry 19

o)
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl10-45-product-CNMR
INOVA-500 *“epoxide"

Relax. delay 1.500 sec
Pulse 39.1 degrees
Acq. time 0.800 sec
width 20000.6 Hz

384 repetitions L
OBSERVE C13, 75.4225603 MHz <
DECOUPLE H1, 299.9518068 MHz -
Power 36 dB <
continuously on o 3
WALTZ-16 modulated w =3
DATA PROCESSING : O <
Line broadening 1.0 Hz o ®
FT size 32768 -
Total time 38 min, 28 sec ©
=3
o
©
o Table 2, entry 19
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

file: zygl0-48-product-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acqg. time 1.398 sec

wWidth 4500.5 Hz

10 repetitions

OBSERVE H1, 300.1582196 MHz
DATA PROCESSING

FT size 32768
Totat! time 0 min, 30 sec

Et,SiO 0

Table 2, entry 20
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13C OBSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature

File: 2ygl0-48-product-CNMR
INOVA-500 “epoxide”

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

208 repetitions

OBSERVE C13, 75.4750806 MHz

DECOUPLE H1, 300.1606800 MHz

Power 40 dB

continuously on

ST .
ATA

Line broadening 1.0 Hz m_”wm_o O
FT size 131072

Total time 30 min, 23 sec

37.218
34.501
6.933
~—4.995

Table 2, entry 20

66.113

211,908
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygl2-12-product-HNMR
INOVA-500 "epoxide"

Relax. delay 1.000 sec
Pulse 4%.6 degrees

Acq. time 1.998 sec

width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHZz
DATA PROCESSING

T size 32768

Total time & min, 12 sec

Table 2, entry 21

e b by
1.000.801.104.82 3 33205
2.162.201.07 16.933318600

S-56



13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-12-product-CNMR
INOVA-500 ‘“epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

208 repetitions

OBSERVE C13, 75.4750814 MHz
DECOUPLE H1, 300.1606800 MHZ

Power 40 dB T o
continuousty on NeEOn® M,
WALTZ-16 modulated 85 TNS 808w
DATA PROCESSING ST PREAS 5 TN
Line broadening 1.0 Hz oo 44ﬂaa. 23
FT size 131072 BT

Total time 30 min, 23 sec

/
/=

35.563
31.899
29.153
28.417
\\—28.182
24.400
24.010
23.001
22.747
21.628
18.843
12.244
11.637

Table 2, entry 21

212.240
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: £0C13

Ambient temperature

File: zygl12-14-1-product-HNMR
INOVA-500 ‘“epoxide™

Retax. delay 1.080 sec

Puise 49.6 degrees

Acqg. time 1.998 sec

Width 4S00.5 Hz

4 repetitions

OBSERVE H1, 300.1582136 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

)

:Vlz 0

Table 2, entry 22
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2ygl2-14-1~product-CNMR
INOVA-500 '"epoxide"

Pulse 55.7 degrees

Acqg. time 1.815 sec

Width 18761.7 Hz

336 repetitions

OBSERVE C13, 75.47503826 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated (0]

DATA PROCESSING

Line broadening 1.0 Hz Z O
FT size 131072

Total time 30 min, 23 sec _Uj

Table 2, entry 22

1728 5684

,—130.211
175,936
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135.180
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206.695
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg23-09-product-HNMR
INOVA-500 "epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acq. time 1.998 sec

wWidth 4500.5 Hz

4 repetitions
OBSERVE H1, 300.1592196 MKHz
DATA PROCESSING

FT size 32768
Total time 0 min, 12 sec

CbzHN O

Table 2, entry 23
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13C OBSERVE

Puise Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg23-09-product-CNMR
INOVA-500 "epoxide"

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

192 repetitions

OBSERVE C13, 75.4750923 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

128.599
128.258.

\_128.178

CbzHN O

Table 2, entry 23
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Selvent: CDC13

Ambient temperature

File: zygl1-23-2-product-HNHR
INGVA-500 “epoxide"

Relax. delay 1.0060 sec

Pulse 34.8 degrees

Acqg. time 2.732 sec

width 60080.2 Hz

10 repetitions
OBSERVE H1, 299.49503069 MHz
DATA PROCESSING

Gauss apodization 0.824 sec
FT size 65536
Total time 0 min, 44 sec

Table 2, entry 24

11 10 ]
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygi1-23-2-product-CNMR
INOVA-500 "epoxide"

Relax. delay 1.500 sec
Pulse 39.1 degrees
Acg. time 0.800 sec
Width 20000.0 Hz

256 repetitions

39408

OBSERVE C13, 75.4225518 MHz i
DECOUPLE H1, 299.9518068 MHz o
Power 36 dB O °
~

o~

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 32768

Total time 38 min, 28 sec

Table 2, entry 24

36.444
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-26~-31i~-product-HNMR

INOVA-500 “epoxide

Relax. delay 1.080 sec
Pulse 4%.6 degrees
Acq. time 1.9398 sec

Width 4500.5 Hz
4 repetitions

OBSERVE H1, 300.1592196 MHz

DATA PROCESSING
FT size 32768
Total time 0 min,

12 sec

Table 2, entry 25

b e
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13C OBSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl2-26-1-product-CNMR
INOVA-500 ‘"epoxide"

Pulse 55.7 degrees

Acq. time 1.815 sec

Width 18761.7 Hz

432 repetitions
OBSERVE €13, 75.4750811 MHz
DECOUPLE H1, 300.1606800 MHZz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Totat time 30 min, 23 sec

219.803

ik

Table 2, entry 25

77.651
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygll-31-product-HNMR
INOVA-500 ‘"epoxide"

Relax. delay 1.8600 sec

Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4580.5 Hz

4 repetitions
GBSERVE H1, 300.1592136 MHz
DATA PROCESSING
FT size 32768
Total time & min, 12 sec

; O
PN
Table 2, entry 26
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2ygl1-31-product-CNMR
INOVA-500 "epoxide"

Pulse 55.7 degrees

Acqg. time 1.815 sec

Width 18761.7 Hz

272 repetitions

OBSERVE C13, 75.4750814 MHz
DECOUPLE H1, 300.1606800 MH2z
Power 40 dB

continuously on

WALTZ-16 modulated o
DATA PROCESSING Ten
Line broadening 1.0 Hz o RS
FT size 131072 S waSag
Total time 30 min, 23 sec ) . a2 %
~ T oo
O o N e
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Table 2, entry 26 o
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg12-43-1-product~HNMR
INOVA-5380 “epoxide”

Relax. delay 1.000 sec
Pulse 48.6 degrees
Acq. time 1.398 sec
Width 4500.5 Hz
4 repetitions
OBSERVE H1, 300.1592186 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 12 sec

TBSO

0]

0

Table 2, entry 27
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2.24

-0 ppm
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: zygl2-43-1-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acq. time 1.815 sec

width 18761.7 Hz

112 repetitions

OBSERVE €13, 75.4750778 MHz
DECOUPLE H1, 300.1606800 MHZz

Power 40 dB
continuously on B
WALTZ-16 modulated O 25
_u_am_p vncnmmwu._.a 25 0 @
Line broadening 1. rd ~ 9
FT size 131072 TBSO o~
Total time 30 min, 23 sec .,

‘0

0]

Table 2, entry 27

77.274
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygll-49-product-HNMR
INQVA-508 ‘epoxide”

ax. delay 1.000 sac
e 49.6 degrees

fcg. time 1.898 sec

Width 4508.5 Hz

4 repetitions
OBSERVE H1, 380.1582136 MHz
GATA PROCESSING

F¥ size 32788
Total time & min, 12 sec

Table 2, entry 28
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13C 0BSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 2zygl1-49-product-CNMR
INOVA-500 ‘“epoxide®

Pulse 55.7 degrees

Acq. time 1.815 sec

width 18761.7 Hz

384 repetitions

OBSERVE C13, 75.4750877 MHz
DECOUPLE H1, 300.1606808 MHz
Power 490 dB

continuousiy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

210.419

| .

138.898

/ﬁﬁ128.656

126167

127.0086

W

Table 2, entry 28

§7.502

42.319%

35.237

27.947

25.447
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©©

Table 2, entry 28

HPLC Conditions: Column: Chiralcel OD-H (Column No. ODHOCE-MEO069), Daicel Chemical
Industries, Ltd.; Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV 210 nm.

Racemic Chiral

750)
700,
650
600

- 550

g 500
450

400 !
350 ‘
300 N

1 8.65| 49.604

R L
2 959 50.396 1 979] 0.049

Total 100.000 Total 100.000
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STANDARD 1H OBSERVE

Pulse Segquence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg15-49-2-product-HNMR
INOVA-500 ™epoxide®

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acg. time 1.398 sec

Width 4500.5 Hz

10 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 30 sec

CHO

Table 3, entry 1

e
0.59
2.00 2.01
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl5-49-2-product-CNMR
INDVA-508 “epoxide"

Pulse 55.7 degrees
Acq. time 1.815 sec
Width 18761.7 Hz

112 repetitions o b
OBSERVE C13, 75.4750823 MHz b= =4
DECOUPLE H1, 300.1606800 MHz -]
Power 40 dB IR
continuously on -
WALTZ-16 modulated LY
DATA PROCESSING
Line broadening 1.0 Hz OIO
FT size 131072
Total time 30 min, 23 sec ~
o
w
<
o
-
Table 3, entry 1
[:d
o
5
- n
s g =
NS
- L
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STANDARD 1H OBSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature
File: zyg14-47-HNMR
INOVA-500 "epoxide"

Relax. delay 6.000 sec

Pulse 28.3 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

2 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 16 sec

CHO

OMe

Table 3, entry 2
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI3

Ambient temperature

File: zygl4-47-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acqg. time 1.815 sec

Width 18761.7 Hz

208 repetitions

OBSERVE C13, 75.4750848 MHz

DECOUPLE H1, 300.1606800 MHZ o
Power 40 dB o
continuously on 5
WALTZ-16 modulated 8

DATA PROCESSING )

Line broadening 1.0 Hz - I
FT size 131072 . ™ ~
Total time 30 min, 23 sec - L -
- = had
s CHO
-
>
=4
©
o OMe
~ Table 3, entry 2
=4
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STANDARD 1H OBSERVE

Pulse Segquence: s2pul

Solvent: CDC13

Ambient temperature

Fitle: zygl4-44-product-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4506.5 Hz

10 repetitions

OBSERVE H1, 300.1592196 MHz

Total time 0 min, 30 sec

CHO

OMe

Table 3, entry 3

0.93
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13C OBSERVE

Puilse Segquence: s2putl

Solvent: CDC13

Ambient temperature

File: zygl4-44-product-CNMR
INOVA-500 ‘“epoxide”

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

240 repetitions

OBSERVE €13, 75.4750828 MHz
DECOUPLE H1l, 300.1606800 MHZ
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

192.258

fili*!iifiiL

160.306

137.964

180.177

121.632

123.649

112.225

\etepvensicd

CHO

OMe

Table 3, entry 3

77.651

§5.594
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: zygl4-30-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acq. time 1.898 sec

width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT stze 32768

Total time 0 min, 12 sec

CHO

MeO

Table 3, entry 4

3.30
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13C 0BSERVE

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature
File: zygla-30-CNMR
INOVA-S00 ™epoxide”

Pulse 55.7 degrees
Acg. time 1.815 sec
Width 18761.7 Hz
160 repetitions

OBSERVE C13, 75.4750894 MHz
DECOUPLE H1, 300.1606800 MHz

Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 30 min, 23 sec

190.824

164,656

——181.998

129.980

114356

CHO

MeO

Table 3, entry 4

77.655
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: 2yg22-40-1-HNMR
INOVA-500 ‘"epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.898 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

CHO

MeS
Table 3, entry 5

3.34
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 2zyg22-40-1-CNMR
INOVA-500 ‘“epoxide"

Pulse 55.7 degrees
Acqg. time 1.815 sec
width 18761.7 Hz

64 repetitions

OBSERVE C13, 75.4750860 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

191.338

148.027

133.041

130.094

125.277

MeS

CHO

Table 3, entry 5
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STANDARD 1H OBSERVE

Pulse Sequence: sZpu)

Solvent: COCI13

Ambient temperature

File: zyg14-38-product-HNMR
INOVA-500 ‘"epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592186 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

CHO

Table 3, entry 6
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg14-38-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

249 repetitions

OBSERVE Cl13, 75.4750826 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

23.724

127.29%

130.151

CHO

Table 3, entry 6

34.623

192.137

77.65%
76.808

156.372
134.721
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl4-37-product-HNMR
INOVA-500 ‘“epoxide"

Relax. delay 1.000 sec

Pulse 49.6 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

CHO

Br

Table 3, entry 7

4.00
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDCI13

Ambient temperature

File: zygl4-37-product-CNMR
INOVA-500 "epoxide

Pulse 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 H2

336 repetitions

OBSERVE C13, 75.4750823 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 d8

continuously on

WALTZ-16 modulated

c.ﬂm.b PROCESSING

Line broadening 1.0 Hz

FT size 131072 CHO
Total time 30 min, 23 sec

132.605
131.133

Br

Table 3, entry 7
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl4-33-product-HNMR
INOVA-500 “"epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acg. time 1.398 sec

width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 12 sec

CHO

MeO,C

Table 3, entry 8
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: €DC13

Ambient temperature

File: zygi4-33-product-CNMR
INOVA-580 "epoxide”

Pulse 55.7 degrees

Acgq. time 1.815 sec

width 18761.7 Hz

432 repetitions

OBSERVE C13, 75.4750846 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING CHO
Line broadening 1.0 Hz
FT size 131072

Total time 30 min, 23 sec

130.268
~129.583

MeO,C

Table 3, entry 8

52.65%

191.716

77.651

+230
76.805

139.254
135.165

166.109
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STANDARD 1H OBSERVE

Pulse Seguence: s2pul

Solvent: CDCI3

Ambient temperature
File: zygl4-31-HNMR
INOVA-500 “epoxide"

Relax. delay 1.000 sec
Pulse 49.6 degrees

Acq. time 1.998 sec

width 4500.5 Hz

10 repetitions

OBSERVE H1, 300.1592196 MHZ
DATA PROCESSING

FT size 32768

Total time 0 min, 30 sec

com

Table 3, entry 9
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: zygl4-31-CNMR
INOVA-500 ‘"epoxide"

Pulse 55.7 degrees
Acq. time 1.815 sec
Width 18761.7 Hz
208 repetitions
OBSERVE C13, 75.475

0831 MHz

DECOUPLE H1, 300.1606800 MHz

Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0
FT size 131072

Hz

Total time 30 min, 23 secC

190.407

com

Table 3, entry 9

153.247
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC1I3

Ambient temperature
File: zygi2-04~1-proton
INCVA-50C "epoxide™

Relax. delay 1.000 sec

Pulse 49.6 degrees

acg. time 1.998 sec

wWidth 450¢.5 Hz

4 repetitions
OBSERVE H1, 3060.1592196 MHZ
DATA PROCESSING

FT size 32768
Total time 0 min, 12 sec

el e e

skl

CHO

Table 3, entry 10

PP
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13C 0OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: zygl2-04-1-carbon
INOVA-500 “epoxide"

Puise 55.7 degrees

Acg. time 1.815 sec

Width 18761.7 Hz

336 repetitions

BRSEREEe ChT 1
H1, . z

Power 40 dB CHO

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

\128.941
\—128,417
126.847

124.772

=

Table 3, entry 10

135.146
133.576
131.205

130.352

136.610

/_

193.423
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STANDARD 1H OBSERVE

Pulse Segquence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl3-10-1-product~HNMR
INOVA-500 '"epoxide"

Relax. delay 1.00¢ sec

Pulse 49.6 degrees

Acg. time 1.938 sec

Width 4500.5 Hz

4 repetitions
OBSERVE H1, 300.15921%6 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 12 sec

N—cHo
s

Table 3, entry 11

et
2.05
1.00

iy
1.05
1.05
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

Fite: 2zygl3-10-1-product-CNMR
INOVA-500 "epoxide”

Pulse 55.7 degrees

Acqg. time 1.815 sec

Width 18761.7 Hz

128 repetitions

OBSERVE C13, 75.4750946 MH2
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

184.744

134.630

123.281

N cHo

S

Table 3, entry 11
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg23-05-product-HNMR
INOVA-500 "epoxide”

Relax. delay 6.000 sec

Pulse 28.3 degrees

Acq. time 1.998 sec

width 4500.5 Hz

4q repetitions
OBSERVE H1, 300.1592196 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 32 sec

=0

A\

N
Boc

Table 3, entry 12

Wy
0.94
1.0000
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg23-05-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees n\\Au
Acq. time 1.815 sec

Width 18761.7 Hz

256 repetitions

OBSERVE C13, 75.4750831 MHz //
DECOUPLE H1, 300.1606800 MHz

Power 40 dB

continuously on N
WALTZ-16 modulated

DATA PROCESSING \
Line broadening 1.0 Hz Boc
FT size 131072
Total time 30 min, 23 sec

28 235

Table 3, entry 12

126.225
115.324

124.749
122.280

,—136.690

185.943

121.700
85.814
76.805

136.110

148.938
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 2yg13-15-2-HNMR
INOVA-500 “epoxide"

Relax. delay 6.000 sec

Puise 28.3 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions
OBSERVE H1, 300.1592196 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 32 sec

>\/>\<O

Table 3, entry 13
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zyg13-15-2-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acqg. time 1.815 sec

width 18761.7 Hz

208 repetitions

OBSERVE C13, 75.4750837 MHz
DECOUPLE H1, 300.1606800 MH2
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

>\/>\<O

Table 3, entry 13

27.909

32.828
81.645
28.910

22.625

14.125

133.075

194.174
159.103
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STANDARD 1H OBSERVE

Archive directory: /sexport,/home/js300/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 2yg13-46-2-HNMR
INOVA-500 ‘"“epoxide"

Relax. delay 12.000 sec
Pulse 14.2 degrees

Acq. time 1.938 sec

width 4803.1 Hz

4 repetitions
OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 56 sec

P U N\ N

Table 3, entry 14
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 2ygl3-46-2-product-CNMR
INOVA-500 “epoxide®

Pulse 55.7 degrees
Acqg. time 1.815 sec
width 18761.7 Hz

246 repetitions ﬁu "
OBSERVE C13, 75.4750797 MHz \/>>\/|>\</\< b
DECOUPLE H1, 300.1606800 MHz L
Power 40 dB 4
cont inuously on -
WALTZ-16 modulated 2nIS
DATA PROCESSING - o ]
Line broadening 1.0 Hz oD
T size 131072 Table 3, entry 14 SBe | a2l N
Total time 30 min, 23 sec - 2R U.LL o
N -
o L~
© © = ~o
g2 s E 58
oo o ~ N
as 8 =

44.090
14.238

77.655

202,932
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: zyg11-35-1-HNMR
INOVA-500 “"epoxide"

Relax. delay 12.000 sec
Pulse 14.2 degrees

Acg. time 1.998 sec

Width 4500.5 Hz

4 repetitions

OBSERVE H1, 300.1592196 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 56 sec

Table 3, entry 15
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13C OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl1-35-1-product-CNMR
INOVA-500 “epoxide"

Pulse 55.7 degrees

Acg. time 1.815 sec

wWidth 18761.7 H2z

256 repetitions

OBSERVE C13, 75.4750857 MHz
DECOUPLE H1, 300.1606800 MHz
Power 40 dB

continuousily on

WALTZ-16 modulated

DATA PROCESSING

tine broadening 1.0 Hz

FT size 131072

Total time 30 min, 23 sec

202.435

141.374

128.607

126.244

Table 3, entry 15

77.651
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl13-03-HNMR-product
INOVA-500 "epoxide®

Relax. delay 6.000 sec

Pulse 28.3 degrees

Acq. time 1.998 sec

Width 4500.5 Hz

2 repetitions

0BSERVE H1, 300.1592136 MHz
DATA PROCESSING

FT size 327638
Total time 0 min, 16 sec

</>>>>>>\O

Table 3, entry 16
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13C OBSERVE

Pulse Segquence: s2pul

Solvent: CDC13

Ambient temperature

File: zygl13-03-product-CNMR
INOVA-508 “epoxide"

Pulse 55.7 degrees

Acqg. time 1.815 sec

Width 18761.7 Hz

288 repetitions
OBSERVE C13, 75.4750785 MHz
DECOUPLE H1, 300.1606800 MHZ
Power 40 dB

continuousty on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 30 min, 23 sec

29.874
29.794
29,547
29.574

=

/>>>>>>20

29.381

22.902
22.299

Table 3, entry 16

j/_.32.138
X
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