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General procedure for the preparation of MOB dimers 3a-3k: To a solution of 2-methoxyphenol (1, 1.0 mmol) in methanol (4 mL) was added DAIB (1.3
mmol) and the resulting mixture was stirred for 1 h — 8 h at room temperature. The reaction mixture was concentrated and the residue was purified by column
chromatography on silica gel by using a mixture of ethyl acetate and hexanes as eluent to obtain corresponding MOB dimers 3.

Dimers 3a, 3¢, 3d: 'H and °C NMR spectral data were identical to those reported in literature. Lai, C.-H.; Shen, Y.-L.; Wang, M.-N.; Rao, N. S. K.; Liao, C.-
C. J. Org. Chem. 2002, 67, 6493-6502.

Dimer 3b: 'H and *C NMR spectral data were identical to those reported in literature. Deffieux, D.; Fabre, 1.; Titz, A.; Leger, J-M.; Quideau, S. J. Org.
Chem. 2004, 69 8731-8738.

Dimer 3g: 'H and *C NMR spectral data were identical to those reported in literature. Nishiyama, A.; Eto, H.; Terada, Y.; Iguchi, M.; Yamamura, S. Chem.
Pharm. Bull. 1983, 31, 2834-2844.

3e: '"H NMR (400 MHz, CDCl;) § 6.21-6.12 (m, 2H), 5.53 (d, J = 8.0 Hz, 1H ), 3.43 (s, 3H), 3.36 (s, 3H), 3.23-3.18 (m, 1H), 3.17 (s, 3H), 3.13-3.06 (m,
1H), 3.04-3.02 (m, 1H), 3.02 (s, 3H), 2.31-2.15 (m, 2H), 1.94-1.83 (m, 1H), 1.74-1.63 (m, 1H), 1.08-0.98 (m, 6H). ">C NMR (100 MHz, CDCl;) 5 203.8
(C), 194.7 (C), 142.7 (C), 137.5 (CH), 133.0 (CH), 131.3 (CH), 98.8 (C), 94.9 (C), 58.0 (C), 50.4 (CHj3), 50.1 (CHj3), 49.6 (CHa), 48.8 (CH3), 40.4 (CH), 39.7
(CH), 39.4 (CH), 23.0 (CH,), 22.3 (CH,), 12.7 (CH3), 9.1 (CH3). MS (ESI): m/z found CyHa9O06 [M + H]" 365.

3f: '"H NMR (400 MHz, CDCl;) § 5.82 (s, 1H), 5.74 (app dd, J = 6.4, 1.6 Hz, 1H), 3.36 (s, 3H), 3.33 (s, 3H), 3.18 (s, 3H), 3.17-3.14 (m, 1H), 3.11-3.05 (m,
2H), 2.99 (dd, J = 6.8, 1.6 Hz, 1H), 2.97 (s, 3H), 2.29-2.07 (m, 2H), 1.88—1.68 (m, 2H), 1.04 (t, J = 7.2 Hz, 3H), 0.84 (t, J = 7.2 Hz, 3H). "C NMR (100
MHz, CDCl;) 6 202.3 (C), 193.3 (C), 161.4 (C), 142.5 (C), 123.7 (CH), 123.0 (CH), 98.7 (C), 94.7 (C), 57.1 (CH), 50.4 (CH3), 49.8 (CH3), 49.4 (CH;), 48.8
(CH3), 41.7 (CH), 39.4 (CH), 38.5 (CH), 28.0 (CH,), 27.8 (CH,), 11.6 (CH3), 10.4 (CH3).

3h: '"H NMR (300 MHz, CDCl;) § 5.85 (d, J = 0.6 Hz, 1H), 5.78 (dd, J = 6.9, 1.5 Hz, 1H), 3.40 (s, 3H), 3.34 (s, 3H), 3.21 (s, 3H), 3.23-3.18 (m, 1H), 3.16—
3.09 (m, 2H), 3.01 (s, 3H), 3.03-2.98 (m, 1H), 2.24-2.05 (m, 2H), 1.83-1.76 (m, 2H), 1.62-1.18 (m, 4H), 0.92 (t, /= 7.2 Hz, 3H), 0.79 (t, /= 7.2 Hz, 3H).

C NMR (75 MHz, CDCl3) § 202.6 (C), 193.3 (C), 160.1 (C), 141.2 (C), 125.1 (CH), 124.1 (CH), 98.8 (C), 94.9 (C), 77.2 (C), 56.9 (CH), 50.5 (CH3), 49.9
(CH3), 49.5 (CH3), 48.8 (CH3), 41.6 (CH), 39.6 (CH), 38.4 (CH), 37.2 (CHy), 36.9 (CH,), 20.9 (CH,), 19.5 (CH,), 13.4 (CH3), 13.3 (CHj).

3i: 'H NMR (400 MHz, CDCl3) & 7.35 (d, J= 4.0 Hz, 1H), 6.18 (app t, J = 8.0 Hz, 1H), 5.99 (d, J = 8.4 Hz, 1H), 5.24 (s, 1H), 4.99 (s, 1H), 3.79-3.66 (m,
3H), 3.65-3.54 (m, 3H), 3.53-3.48 (m, 2H), 3.47-3.41 (m, 1H), 3.46 (s, 3H), 3.36 (s, 3H), 3.25 (d, /= 8.0 Hz, 1H ), 3.17 (s, 3H), 3.08 (s, 3H), 3.07-3.03 (m,
1H), 1.28 (s, 3H), 1.17 (s, 3H), 0.75 (s, 3H), 0.71 (s, 3H). “C NMR (100 MHz, CDCl5) § 201.2 (C), 193.0 (C), 144.2 (CH), 136.9 (C), 130.3 (CH), 129.8
(CH), 99.5 (CH), 98.6 (C), 95.9 (CH), 94.9 (C), 78.3 (CH,), 77.59 (CH,), 77.56 (CHy), 77.5 (CH,), 60.7 (C), 50.8 (CHj3), 50.0 (CHs;), 49.2 (CHj3), 48.7 (CH,),
39.2 (CH), 38.9 (CH), 38.3 (CH), 30.3 (C), 30.1 (C), 23.7 (CHs), 22.9 (CHj3), 22.0 (CH3), 21.8 (CH3).
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3j: '"H NMR (400 MHz, CDCl3) § 6.16 (t, J = 1.2 Hz, 1H), 6.14 (br s, 1H), 5.02 (d, J= 1.2 Hz, 1H ), 4.67 (s, 1H), 3.70-3.61 (m, 3H), 3.60-3.55 (m, 1H),
3.54-3.49 (m, 1H), 3.48-3.44 (m, 2H), 3.43-3.37 (m, 1H), 3.40 (s, 3H), 3.36-3.28 (m, 2H), 3.35 (s, 3H), 3.21 (dd, J = 8.4, 1.6 Hz, 1H), 3.18 (s, 3H), 3.08
(dd, J = 6.8, 1.6 Hz, 1H), 3.02 (s, 3H), 1.14 (s, 3H), 1.10 (s, 3H), 0.73 (s, 3H), 0.66 (s, 3H). '*C NMR (100 MHz, CDCl;) § 202.1 (C), 194.1 (C), 153.7 (C),
137.9 (C), 128.2 (CH), 125.8 (CH), 99.1 (CH), 98.63 (C), 98.56 (CH), 94.8 (C), 77.8 (CH,), 77.3 (CH,), 76.69 (CH.), 76.65 (CH.,), 52.0 (CH), 50.5 (CH),
50.1 (CH;), 49.8 (CH;), 48.8 (CHs), 39.4 (CH), 38.1 (CH), 37.6 (CH), 30.2 (C), 30.0 (C), 23.0 (CHs), 22.9 (CH3), 21.7 (CH; x 2).

3k: '"H NMR (300 MHz, CDCl3) § 6.13 (dd, J = 8.4, 7.2 Hz, 1H), 5.87 (d, J = 8.4 Hz, 1H), 5.45 (d, J = 4.2 Hz, 1H), 3.56 (s, 3H), 3.48 (s, 3H), 3.42 (s, 3H),
3.32 (s, 3H), 3.37-3.28 (m, 1H), 3.23-3.17 (m, 1H), 3.16 (s, 3H), 3.04 (s, 3H), 3.02-2.96 (m, 1H). C NMR (75 MHz, CDCl5) & 201.9 (C), 189.1 (C), 152.2
(C), 130.4 (CH), 129.6 (CH), 110.2 (CH), 98.7 (C), 94.2 (C), 88.6 (C), 77.2 (C), 55.6 (CH3), 54.2 (CHj3), 50.5 (CH3), 50.3 (CHj3), 49.2 (CH3), 48.8 (CHa3), 40.3
(CH), 39.1 (CH), 38.7 (CH).

General procedure for the synthesis of benzobicyco[2.2.2]octadienone derivatives 4a-4k: A solution of dimer 3 (1.0 equiv) and imidazole (2.5 equiv) in
o-dichlorobenzene (1 mL for 100 mg of dimer 3) was sealed and subjected to microwave irradiation [Biotage® microwave synthesizer] at appropriate
temperature for an appropriate time to give corresponding benzobicyclo[2.2.2]octadien-one products after purification by flash column chromatography using
ethyl acetate/hexanes

4a: 'H NMR (400 MHz, CDCl;) 8 6.90 (d, J = 8.0 Hz, 1H ), 6.78 (d, J = 8.0 Hz, 1H), 6.67-6.58 (m, 2H ), 4.64 (dd, J = 6.0, 2.4 Hz, 1H), 4.28 (dd, J = 5.6, 2.0
Hz, 1H), 3.90 (s, 3H), 3.41 (s, 3H), 3.26 (s, 3H). *C NMR (100 MHz, CDCls) § 195.8 (C), 148.3 (C), 143.5 (C), 133.3 (CH), 131.6 (CH), 131.1 (C), 128.8
(C), 121.1 (CH), 114.1 (CH), 91.8 (C), 62.4 (CH3), 56.8 (CH), 50.4 (CH3), 49.9 (CH3), 42.2 (CH). HRMS (EST"): calcd. for C;sH;¢NaOs [M + Na] 299.0890;
found 299.0899.

4b: 'H NMR (300 MHz, CDCl3) § 7.05 (s, 1H), 6.66 (dd, J = 6.9, 2.1 Hz, 1H), 5.70 (br s, 1H), 4.75 (d, J = 2.1 Hz, 1H ), 4.60 (d, J = 6.9 Hz, 1H), 3.87 (s,
3H), 3.41 (s, 3H), 3.27 (s, 3H). *C NMR (75 MHz, CDCl3) § 192.6 (C), 149.5 (C), 143.1 (C), 131.83 (C), 131.82 (CH), 127.5 (C), 123.0 (C), 118.1 (CH),
114.8 (C), 91.1 (C), 64.6 (CH), 62.6 (CH;), 50.6 (CHs), 50.2 (CH3), 44.2 (CH).

4c: "H NMR (400 MHz, CDCls) § 6.79 (s, 1H), 6.61 (t, J = 6.4 Hz, 1H ), 6.23 (dd, J = 7.6, 2.0 Hz, 1H), 5.58 (s, 1H), 4.56 (dd, J = 6.4, 1.6 Hz, 1H), 3.89 (s,
3H), 3.41 (s, 3H), 3.26 (s, 3H), 2.25 (s, 3H), 1.65 (s, 3H). C NMR (100 MHz, CDCl;) $197.5 (C), 146.1 (C), 142.8 (C), 137.1 (CH), 133.6 (CH), 130.6 (C),
128.9 (C), 123.0 (C), 120.0 (CH), 92.0 (C), 62.4 (CHs), 60.3 (C), 50.2 (CHs), 49.9 (CHj3), 41.5 (CH), 15.8 (CHs), 12.8 (CH;). MS (APCI): m/z found
Cy7H90s [M — HJ 303.
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4d: 'H NMR (400 MHz, CDCl;) § 6.64 (s, 1H), 6.19-6.11 (m, 1H ), 4.48 (d, J = 6.4 Hz, 1H ), 4.20 (d, J = 1.6 Hz, 1H), 3.86 (s, 3H), 3.41 (s, 3H), 3.24 (s, 3H),
2.27 (s, 3H), 1.95 (d, J = 1.6 Hz, 3H). "“C NMR (100 MHz, CDCl5)  194.6 (C), 147.6 (C), 141.9 (C), 141.4 (C), 131.7 (C), 129.7 (C), 126.9 (C), 125.8 (CH),
115.3 (CH), 92.1 (C), 62.4 (CHs;), 59.0 (CH), 50.4 (CHj3), 49.8 (CH,), 41.8 (CH), 19.8 (CHj3), 18.0 (CH;). MS (APCI): m/z found C;7H,90s [M — H]™ 303.

4e: "H NMR (400 MHz, CDCl3) § 6.79 (s, 1H), 6.66 (dd, J = 7.6, 6.4 Hz, 1H ), 6.43 (dd, J = 7.6, 1.6 Hz, 1H), 5.67 (br s, 1H), 4.55 (dd, J = 6.4, 1.6 Hz, 1H),
3.88 (s, 3H), 3.38 (s, 3H), 3.27 (s, 3H), 2.73-2.57 (m, 2H ), 2.35-2.25 (m, 1H ), 2.15-2.06 (m, 1H ), 1.23-1.17 (m, 6H ). *C NMR (100 MHz, CDCl;) &
197.4 (C), 145.6 (C), 142.9 (C), 133.7 (CH), 133.4 (CH), 130.0 (C), 129.3 (C), 129.2 (C), 119.3 (CH), 92.3 (C), 62.5 (CHs), 59.2 (C), 50.14 (CH3), 50.11
(CH,), 41.4 (CH), 23.2 (CH,), 19.0 (CH,), 14.0 (CH3), 8.8 (CH;). MS (ESI): m/z found C,oH05 [M — H] 331.

4f: "H NMR (400 MHz, CDCl5) § 6.64 (s, 1H), 6.15-6.10 (m, 1H), 6.02 (br s, 1H), 4.52 (d, J = 6.4 Hz, 1H), 4.27 (d, J = 2.0 Hz, 1H), 3.85 (s, 3H), 3.39 (s,
3H), 3.23 (s, 3H), 2.58 (q, J = 7.6 Hz, 2H), 2.32-2.18 (m, 2H ), 1.14 (t, J = 7.6 Hz, 3H), 1.04 (t, J = 7.6 Hz, 3H). *C NMR (100 MHz, CDCl;) § 196.9 (C),
147.7 (C), 147.1 (C), 141.3 (C), 135.9 (C), 132.1 (C), 126.2 (C), 124.1 (CH), 113.9 (CH), 92.3 (C), 62.1 (CH;), 57.6 (CH), 50.3 (CH3), 49.7 (CH3), 41.5 (CH),
26.7 (CH,), 25.1 (CH,), 15.6 (CH3), 11.4 (CH,).

4g: "H NMR (400 MHz, CDCl;) § 6.74 (s, 1H), 6.64 (dd, J = 7.6, 6.8 Hz, 1H ), 6.41 (dd, J = 7.6, 1.6 Hz, 1H), 5.59 (br s, 1H), 4.53 (dd, J = 6.8, 1.6 Hz, 1H),
3.88 (s, 3H), 3.38 (s, 3H), 3.26 (s, 3H), 2.69-2.49 (m, 2H ), 2.26-2.15 (m, 1H ), 2.04—1.94 (m, 1H), 1.69-1.53 (m, 4H ), 1.21 (t, J = 7.6 Hz, 3H), 0.96 (t, J =
7.6 Hz, 3H). *C NMR (100 MHz, CDCl;) & 197.4 (C),145.8 (C), 142.9 (C), 134.2 (CH), 133.3 (CH), 130.1 (C), 129.3 (C), 127.7 (C), 120.1 (CH), 92.3 (C),
62.5 (CHs), 58.9 (C), 50.2 (CH3), 50.1 (CH3), 41.4 (CH), 32.3 (CH.), 28.7 (CH,), 23.0 (CH,), 17.7 (CH,), 15.1 (CH3), 14.1 (CHs). MS (APCI): m/; found
Cy HyO0s5 [M + HJ* 361.

4h: 'H NMR (400 MHz, CDCl3) § 6.64 (s, 1H), 6.14 (dd, J = 6.4, 1.6 Hz, 1H ), 4.49 (d, J = 6.4 Hz, 1H), 4.26 (d, J = 1.6 Hz, 1H), 3.87 (s, 3H), 3.40 (s, 3H),
3.24 (s, 3H), 2.55 (t, J = 7.6 Hz, 2H), 2.28-2.14 (m, 2H ), 1.62—1.42 (m, 4H ), 0.93 (t, J = 7.2 Hz, 3H), 0.85 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCl;)
§ 196.8(C), 147.5 (C), 145.7 (C), 141.3 (C), 134.7 (C), 131.9 (C), 126.8 (C), 125.4 (CH), 114.5 (CH), 92.3 (C), 62.4 (CH3), 57.8 (CH), 50.5 (CH), 49.8
(CHs), 41.7 (CH), 35.9 (CHy), 34.2 (CH,), 24.6 (CHy), 20.2 (CH,), 13.8 (CH3), 13.4 (CH;). HRMS (ESI"): calcd. for CsHxsNaOs [M + Na] 383.1829; found
383.1837.

4i: '"H NMR (400 MHz, CDCl;) § 7.78 (s, 1H), 7.08 (s, 1H), 6.74 (dd, J = 7.6, 2.0 Hz, 1H), 6.63 (t, J = 7.2 Hz, 1H), 5.53 (s, 1H), 5.42 (s, 1H), 4.66 (dd, J =
6.4, 1.6 Hz, 1H), 3.89 (s, 3H), 3.83-3.73 (m, 4H ), 3.72-3.62 (m, 4H ), 3.35 (s, 3H), 3.28 (s, 3H), 1.29 (s, 6H), 0.82 (s, 3H), 0.80 (s, 3H). *C NMR (100
MHz, CDCl;) § 194.0 (C), 147.6 (C), 144.2 (C), 133.6 (C), 132.8 (CH), 131.2 (CH), 126.9 (C), 121.7 (C), 119.2 (CH), 102.2 (CH), 98.9 (CH), 92.3 (C), 77.6
(CH,), 77.5 (CH,), 77.4 (CH,), 77.3 (CH,), 62.5 (C), 61.5 (CH), 50.4 (CH;), 50.0 (CH3), 41.2 (CH), 30.34 (C), 30.31 (C), 23.3 (CH;), 23.0 (CH;), 21.9
(CH3), 21.8 (CH3). MS (ESI): m/z found C,7Hs,0, [M + H]* 505.
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4j: "H NMR (400 MHz, CDCl3) § 7.11 (s, 1H), 6.56 (ddd, J = 6.0, 1.6, 0.8 Hz, 1H ), 5.58 (br s, 1H), 5.51 (s, 1H), 5.02 (s, 1H), 4.86 (d, J = 1.6 Hz, 1H), 4.60
(d, J = 6.8 Hz, 1H), 3.83 (s, 3H), 3.79-3.70 (m, 2H ), 3.68-3.58 (m, 4H ), 3.49-3.42 (m, 2H ), 3.39 (s, 3H), 3.24 (s, 3H), 1.28 (s, 3H), 1.23 (s, 3H), 0.79 (s,
3H), 0.73 (s, 3H). *C NMR (100 MHz, CDCl;) & 195.8 (C), 147.8 (C), 143.6 (C), 142.2 (C), 131.8 (C), 130.7 (C), 129.8 (CH), 126.9 (C), 112.4 (CH), 99.4
(CH), 98.9 (CH), 91.9 (C), 77.74 (CH,), 77.70 (CH,), 77.14 (CH,), 76.95 (CH,), 62.3 (CH3), 52.8 (CH), 50.4 (CH3), 50.1 (CH3), 41.8 (CH), 30.2 (C), 30.1
(C), 23.18 (CH3), 23.16 (CH3), 21.9 (CH3), 21.8 (CH3). MS (ESI): m/z found C»H350, [M — H] 503.

4k: '"H NMR (300 MHz, CDCl;) § 6.83 (s, 1H), 6.81-6.62 (m, 2H ), 5.56 (s, 1H), 4.61 (dd, J = 6.6, 2.1 Hz, 1H), 3.96 (s, 3H), 3.90 (s, 3H), 3.80 (s, 3H), 3.39
(s, 3H), 3.29 (s, 3H). "°C NMR (75 MHz, CDCl;) § 195.0 (C), 146.8 (C), 143.1 (C), 137.8 (C), 133.3 (CH), 130.2 (CH), 128.4 (C), 122.3 (C), 100.5 (CH),
91.6 (C), 87.6 (C), 61.3 (CHs), 56.4 (CH3), 54.6 (CH3), 50.3 (CH3), 50.0 (CH,), 40.2 (CH). MS (ESI): m/z found C,;H,,;0, [M + H]" 337.

General procedure for the preparation of bicyclo[2.2.2] system fused MOB derivatives 5a, Sc, 5d and 5g: To a solution of
benzobicyclo[2.2.2]octadienone (4, 1.0 equiv) in methanol (4 mL for 1 mmol of 4) was added DAIB (1.3 equiv) at 0 °C and the resulting mixture was stirred
for 45 min at room temperature. The reaction mixture was concentrated and the residue was purified by column chromatography on silica gel by using a
mixture of ethyl acetate and hexanes as eluent to give corresponding MOBs 5.

5a: "H NMR (300 MHz, CDCl;) § 6.87 (d, J= 9.9 Hz, 1H), 6.58 (ddd, J = 8.1, 6.6, 1.5 Hz, 1H), 6.49 (ddd, J = 7.2, 5.7, 1.5 Hz, 1H), 5.93 (d, J = 9.9 Hz, 1H),
4.35(dd, J= 6.3, 1.8 Hz, 1H), 4.04 (dd, J = 5.7, 2.0 Hz, 1H), 3.34 (s, 3H), 3.32 (s, 3H), 3.30 (s, 3H), 3.13 (s, 3H). *C NMR (75 MHz, CDCl) § 196.8 (C),
193.8 (C), 146.8 (C), 139.2 (CH), 135.0 (C), 134.4 (CH), 128.4 (CH), 125.4 (CH), 92.5 (C), 90.3 (C), 57.03 (CH), 51.1 (CH; x 2), 50.6 (CH3), 49.8 (CH,),
44.1 (CH).

5c: '"H NMR (400 MHz, CDCI3) 8 6.69 (app d, J = 1.6 Hz, 1H), 6.56 (t, J = 6.4 Hz, 1H), 6.05 (dd, J = 6.4, 1.6 Hz, 1H), 4.26 (dd, J = 6.4, 2.0 Hz, 1H), 3.34
(s, 3H), 3.30 (s, 3H), 3.29 (s, 3H), 3.11 (s, 3H), 1.86 (d, J = 1.6 Hz, 3H), 1.54 (s, 3H). "°C NMR (100 MHz, CDCl;) & 197.1 (C), 195.7 (C), 144.9 (C), 136.9
(C), 134.7 (CH), 134.4 (CH), 133.0 (C), 132.0 (CH), 92.6 (C), 90.8 (C), 55.9 (C), 51.1 (CHj3), 50.9 (CHs), 50.6 (CH3), 49.7 (CH3), 43.2 (CH), 15.1 (CH3),
12.6 (CHa).

5d: '"H NMR (400 MHz, CDCl3) 8 6.14 (dt, J = 1.6 Hz, 1H), 5.84 (app t, J= 1.2 Hz, 1H ), 4.23 (d, J= 6.4 Hz, 1H ), 3.98 (d, J = 1.6 Hz, 1H), 3.34 (s, 3H),
3.33 (s, 3H), 3.30 (s, 3H), 3.17 (s, 3H), 2.09 (d, J = 1.6 Hz, 3H), 1.96 (d, J = 1.6 Hz, 3H). C NMR (100 MHz, CDCl;) & 195.8 (C), 194.6 (C), 149.4 (C),
146.9 (C), 138.9 (C), 136.2 (C), 126.9 (CH), 123.6 (CH), 92.4 (C), 90.8 (C), 59.1 (CH), 51.3 (CH3), 51.2 (CHs;), 50.4 (CH3), 50.0 (CHs), 43.6 (CH), 20.6
(CHs3), 19.4 (CH,).

5g: 'H NMR (400 MHz, CDCl5) § 6.60 (s, 1H), 6.58 (t, J = 6.8 Hz, 1H ), 6.26 (dd, J = 6.8, 2.0 Hz, 1H ), 4.25 (dd, J = 6.4, 1.6 Hz, 1H), 3.29 (s, 3H), 3.28 (s,
3H), 3.10 (s, 6H), 2.30-2.15 (m, 2H ), 2.13-2.03 (m, 1H ), 1.91-1.80 (m, 1H ), 1.62-1.52 (m, 1H ), 1.50-1.38 (m, 3H ), 1.08 (t, J = 7.2 Hz, 3H), 0.90 (t, J =
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7.2 Hz, 3H). "“C NMR (100 MHz, CDCl5) § 196.9 (C), 195.5 (C), 145.7 (C), 136.84 (C), 136.77 (C), 134.5 (CH), 131.6 (CH), 131.3 (CH), 92.7 (C), 91.2 (C),
59.6 (C), 51.3 (CHj3), 50.9 (CHa;), 50.8 (CHj3), 49.6 (CHs), 42.9 (CH), 30.9 (CH,), 28.3 (CH,), 21.7 (CHy), 18.0 (CH,), 14.9 (CH3), 13.8 (CHj3).

General procedure for the preparation of benzobicyclo[2.2.2]octadienedione 6: To benzobicyclo[2.2.2]octadienone 4 (500 mg) was added 2 N aqueous
H,SO, (10 mL). The reaction mixture was heated to 50 °C for 16 h. The reaction was brought to room temperature and extracted with ethyl acetate. The
organic extract was concentrated to give a residue which was purified by column chromatography on silica gel by using a mixture of ethyl acetate and
hexanes as eluent to give corresponding benzobicyclo[2.2.2]octadienedione 6.

6a: "H NMR (300 MHz, CDCl;) § 7.04 (d, J = 8.1 Hz, 1H), 6.97 (d, J= 8.1 Hz, 1H), 6.80 (ddd, J = 7.5, 6.0, 1.8 Hz, 1H), 6.72 (ddd, J = 7.8, 6.3, 1.8 Hz, 1H),
5.83 (brs, 1H), 4.87 (dd, J = 6.0, 1.8 Hz, 1H), 4.50 (dd, J = 6.0, 1.8 Hz, 1H), 3.85 (s, 3H). *C NMR (75 MHz, CDCl;) § 181.8 (C), 181.4 (C), 149.7 (C),
143.8 (C), 132.9 (CH), 130.9 (CH), 126.8 (C), 126.4 (C), 122.5 (CH), 117.0 (CH), 62.9 (CHs), 55.1 (CH), 50.2 (CH). MS (ESI): m/z found C;;Hy0, [M — H]"
229.

6h: "H NMR (400 MHz, CDCl5) 5 6.80 (s, 1H), 6.29-6.23 (m, 1H ), 5.72 (brs, 1H ), 4.73 (d, J= 6.4 Hz, 1H ), 4.47 (d, J = 2.4 Hz, 1H), 3.81 (s, 3H), 2.65—
2.51 (m, 2H ), 2.38-2.29 (m, 2H ), 1.63-1.48 (m, 4H ), 0.95 (t, J = 7.6 Hz, 3H), 0.88 (t, J = 7.6 Hz, 3H). '>*C NMR (100 MHz, CDCl;) § 183.0 (C), 182.6 (C),
148.9 (C), 147.9 (C), 141.6 (C), 136.2 (C), 127.6 (C), 124.7 (C), 123.0 (CH), 117.2 (CH), 62.8 (CH3), 56.1 (CH), 49.5 (CH), 36.2 (CH,), 34.3 (CH.,), 24.5
(CH,), 20.3 (CH,), 13.8 (CH;), 13.5(CH,).

General procedure for the preparation of benzoquinoxalinobarralenes 10-13: A solution of benzobicyclo[2.2.2]octadienedione 6 (1.0 equiv) and o-
phenylenediamine (1.0 equiv) in a mixture of AcOH /MeOH (1:1, 2 mL for 100 mg of 6) was stirred at room temperature for 15 min. In the case of reaction
between 6a and o-phenylenediamine 7-9, corresponding benzoquinoxalinobarralenes 10-12 precipitated in the reaction mixture which was filtered and
washed with cold methanol to give pure products. However, in the case of reaction between 6h and 7, column chromatography was performed to give the
corrresponding benzoquinoxalinobarralene 13.

10: 'H NMR (300 MHz, CDCl;) 88.00-7.80 (m, 2H ), 7.65-7.55 (m, 2H ), 7.20-7.02 (m, 3H ), 6.70 (d, J = 8.1 Hz, 1H ), 6.51 (br s, 1H), 5.59 (dd, J = 5.7, 1.5
Hz, 1H), 5.22 (dd, J = 6.0, 1.5 Hz, 1H), 3.84 (s, 3H). "C NMR (75 MHz, CDCl3) & 158.0 (C), 157.3 (C), 147.5 (C), 143.6 (C), 139.2 (CH), 138.5 (C x 2),
137.0 (CH), 135.1 (C), 134.6 (C), 129.1 (CH), 129.0 (CH), 128.3 (CH x 2), 120.8 (CH), 113.1 (CH), 62.6 (CH;), 51.5 (CH), 46.4 (CH). MS (ESI): m/z found
C9H;5N,O, [M + H]" 303.

11: 'H NMR (400 MHz, CDCl;) 8 7.63 (d, J = 5.6 Hz, 2H ), 7.14 (ddd, J = 7.2, 6.0, 1.6 Hz, 1H ), 7.07 (d, J = 8.0 Hz, 1H ), 7.05 (ddd, J = 7.2, 6.0, 1.6 Hz,
1H), 6.67 (d, J = 8.0 Hz, 1H), 5.87 (brs, 1H), 5.54 (dd, J = 6.0, 1.6 Hz, 1H), 5.18 (dd, J = 6.0, 1.6 Hz, 1H), 3.89 (s, 3H), 2.42 (s, 6H). °C NMR (100 MHz,
CDCl;) 6 157.2 (C), 156.4 (C), 147.2 (C), 143.4 (C), 139.3 (CH), 139.1 (C), 138.9 (C), 137.3 (C), 137.2 (C), 137.0 (CH), 135.7 (C), 134.8 (C), 127.8 (CH),
120.7 (CH % 2), 112.6 (CH), 62.8 (CH3;), 51.6 (CH), 46.6 (CH), 20.14 (CH3), 20.12 (CH3). MS (ESI): m/z found C,;H;oN,O, [M + H]" 331.
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12: "H NMR (400 MHz, DMSO-dy) § 9.44 (s, 1H), 8.17 (s, 1H), 8.13 (s, 1H), 7.25-7.15 (s, 2H), 7.08 (d, J = 8.0 Hz, 1H ), 6.60 (d, J = 8.0 Hz, 1H ), 5.52 (dd,
J=56,1.6Hz 1H), 5.27 (dd, J = 6.0, 1.6 Hz, 1H), 3.79 (s, 3H). *C NMR (100 MHz, DMSO-dq) & 159.4 (C), 158.9 (C), 148.6 (C), 143.8 (C), 138.9 (CH),
137.2 (CH), 137.1 (C), 134.4 (C), 133.0 (C), 131.5 (C), 131.4 (C), 129.0 (CH), 128.9 (CH), 120.3 (CH), 114.1 (CH), 61.0 (CH3), 50.1 (CH), 45.3 (CH).
HRMS (ESTY): calcd. for CioH,3:CLN,O, [M + H] 371.0349; found 371.0359.

13: 'H NMR (400 MHz, CDCl3) § 7.94-7.83 (m, 2H ), 7.64-7.57 (m, 2H ), 6.59-6.53 (m, 2H ), 6.30 (br s, 1H ), 5.45 (d, J = 6.4 Hz, 1H), 5.19 (d, J = 1.6 Hz,
1H ), 3.82 (s, 3H), 2.70 (t, J = 7.6 Hz, 2H), 2.37-2.30 (m, 2H ), 1.71-1.46 (m, 4H ), 0.98 (t, J = 7.2 Hz, 3H), 0.80 (t, J = 7.2 Hz, 3H). '°C NMR (100 MHz,
CDCl5) § 158.5 (C), 158.2 (C), 153.6 (C), 146.9 (C), 141.4 (C), 138.6 (C), 135.2 (C), 134.5 (C), 132.9 (C), 128.84 (CH), 128.75 (CH), 128.7 (CH), 128.3
(CH), 128.2 (CH), 113.6 (CH), 62.6 (CH3), 52.3 (CH), 46.0 (CH), 35.8 (CH,), 34.5 (CH,), 24.7 (CH,), 20.2 (CH,), 14.0 (CH;), 13.7 (CH;). MS (ESI): m/z
found C,sH,7N,0, [M + H]* 387.

General procedure for the O-alkylation of benzobicyclo[2.2.2]octadienone 4a: To a solution of benzobicyclo[2.2.2]octadienone 4a (1.0 equiv) in CH;CN
(2.5 mL for 100 mg) was added alkylating agent Mel (2.5 equiv) or allyl bromide (2.0 equiv) or methyl bromoacetate (2.0 equiv) and stirred at room
temperature for 16 h. Reaction mixture was filtered, solvents evaporated and the residue was purified by column chromatography on silica gel by using a
mixture of ethyl acetate and hexanes as eluent to give corresponding alkylated products 14 - 16.

14: '"H NMR (300 MHz, CDCl3) § 6.94 (d, J = 7.8 Hz, 1H), 6.74 (d, J = 7.8 Hz, 1H ), 6.65-6.56 (m, 2H), 4.76-4.70 (m, 1H), 4.28-4.24 (m, 1H), 3.89 (s, 3H),
3.85 (s, 3H), 3.40 (s, 3H), 3.26 (s, 3H). "*C NMR (75 MHz, CDCl;) § 196.2 (C), 152.1 (C), 145.3 (C), 134.1 (CH), 131.6 (C), 130.9 (CH), 129.2 (C), 120.0
(CH), 110.7 (CH), 92.0 (C), 61.4 (CH3), 56.8 (CH), 55.9 (CH3), 50.3 (CH3), 50.1 (CH3), 41.8 (CH).

15:"H NMR (300 MHz, CDCl;) § 6.92 (d, J = 8.1 Hz, 1H ), 6.75 (d, J = 8.1 Hz, 1H ), 6.64—6.58 (m, 2H), 6.14-6.01 (m, 1H), 5.42 (ddd, J = 17.1, 3.0, 1.5 Hz,
1H), 5.28 (ddd, J = 10.5, 3.0, 1.5 Hz, 1H), 4.77-4.72 (m, 1H), 4.59-4.54 (m, 2H), 4.28-4.23 (m, 1H), 3.92 (s, 3H), 3.41 (s, 3H), 3.27 (s, 3H). °C NMR (75
MHz, CDCl;) 6 196.2 (C), 151.0 (C), 145.7 (C), 134.2 (CH), 133.2 (CH), 131.7 (C), 130.9 (CH), 129.6 (C), 119.9 (CH), 117.5 (CHy), 112.5 (CH), 92.0 (C),
69.8 (CH,), 61.4 (CHj3), 56.8 (CH), 50.4 (CHs;), 50.1 (CHj3), 41.8 (CH). MS (APCI): m/z found C,sH;905 [M — H]” 315.

16:'H NMR (400 MHz, CDCl;) § 6.91 (d, J = 8.0 Hz, 1H), 6.67 (d, J = 8.0 Hz, 1H ), 6.63-6.56 (m, 2H), 4.74 (app dd, J = 5.2, 1.6 Hz, 1H), 4.67 (s, 2H),
4.26 (app dd, J=5.2, 2.4 Hz, 1H), 3.96 (s, 3H), 3.79 (s, 3H), 3.40 (s, 3H), 3.26 (s, 3H). *C NMR (100 MHz, CDCl3) § 196.1 (C), 169.2 (C), 150.3 (C), 145.9
(C), 134.1 (CH), 132.1 (C), 130.9 (C), 130.8 (CH), 119.9 (CH), 112.6 (CH), 91.9 (C), 66.2 (CH,), 61.6 (CH3), 56.9 (CH), 52.2 (CH3), 50.3 (CH3), 50.1 (CHs),
41.8 (CH).

Procedure for Chan-Lam coupling of benzobicyclo[2.22]octadienone 4a: A mixture of compound 4a (1.0 equiv), phenylboronic acid (1.5 equiv),
Cu(OAc), (2.5 equiv), pyridine (2 equiv), 4 AMS (2.5 times wt/wt of 4a) was stirred in dry CH,Cl, (4 mL) under oxygen balloon at room temperature for 16
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h. The reaction mixture was directly passed through celite. After rinsed with further 10 mL of ethyl acetate, it was concentrated by rotatory evaporation. The
residue was purified by column chromatography on silica gel to give product 17.

17: '"H NMR (300 MHz, CDCly) & 7.35-7.27 (m, 2H), 7.11-7.02 (m, 1H), 6.98-6.90 (m, 3H), 6.84 (d, J = 7.8 Hz, 1H ), 6.69-6.59 (m, 2H), 4.82-4.74 (m,
1H), 4.36-4.29 (m, 1H), 3.91 (s, 3H), 3.42 (s, 3H), 3.29 (s, 3H). "*C NMR (75 MHz, CDCl;) § 195.9 (C), 157.7 (C), 147.9 (C), 147.8 (C), 134.2 (CH), 133.2
(C), 132.3 (C), 130.6 (CH), 129.6 (CH X 2), 122.7 (CH), 120 .3 (CH), 120.1 (CH), 117.1 (CH X 2), 91.8 (C), 61.5 (CH3), 57.2 (CH), 50.4 (CH3), 50.1 (CH3),
41.9 (CH). HRMS (APCI"): caled. for Co;Ha Os [M + H] 353.1384; found 353.1376.

Procedure for hydrogenation reaction of benzobicyclo[2.22]octadienone 4a: To a solution of compound 4a (1.0 equiv) in ethyl acetate (4 mL for 100 mg)
was added 10% wet Pd-C (30% wt/wt with respect to compound 4a). The reaction was stirred under hydrogen balloon for 4 h. Reaction mixture was filtered
through a pad of celite to give corresponding hydrogenation product 18 in quantitative yield.

18:'H NMR (400 MHz, CDCl5)  6.84-6.78 (m, 2H), 5.80 (br s, 1H), 3.90-3.80 (m, 1H merged with 3.87 singlet), 3.87 (s, 3H), 3.50 (dd, J = 3.2, 2.4 Hz, 1H
), 3.42 (s, 3H), 3.25 (s, 3H), 2.23-2.05 (m, 1H), 1.74—1.64 (m, 1H), 1.48-1.37 (m, 1H). *C NMR (100 MHz, CDCl;) § 203.4 (C), 148.3 (C), 143.2 (C), 132.5
(C), 128.0 (C), 121.7 (CH), 114.5 (CH), 95.3 (C), 62.2 (CH3), 51.1 (CH), 50.5 (CH;), 49.7 (CH3), 37.1 (CH), 23.7 (CH,), 19.8 (CH,). MS (ESI): m/z found
C,sH,,05 [M — H] 277.

Procedure for bromination of benzobicyclo[2.22]octadienone 4a: A solution of the compound 4a (1.0 mmol) in methylene chloride (5 mL) was treated
with NBS (1.0 mmol) at room temperature and allowed to stir for 16 h. The solvent was evaporated and the residue taken up in ethyl acetate and water. The
organic extracts were collected, dried over Na,SO,4 and concentrated under reduced pressure to give the corresponding bromo phenol 19 after column
chromatography using ethyl acetate/hexanes.

19: 'H NMR (400 MHz, CDCl3) § 7.27-7.28 (m, 1H), 7.16 (s, 1H), 6.63-6.58 (m, 2H), 5.80 (br s, 1H), 4.65 (dd, J = 4.4, 2.8 Hz, 1H), 4.24-4.21 (m, 1H),
3.93 (s, 3H), 3.40 (s, 3H), 3.25 (s, 3H). *C NMR (100 MHz, CDCl3) § 195.3 (C), 145.5 (C), 144.0 (C), 133.7 (CH), 131.14 (C), 131.11 (CH), 129.6 (C),
123.6 (CH), 107.7 (C), 91.6 (C), 62.1 (CH3), 56.4 (CH), 50.4 (CH3), 50.1 (CH;), 42.0 (CH). HRMS (ESI*): calcd. for C;sH,,BrOs [M + H] 353.0030; found
353.0033.

Procedure for the Michael type addition of benzobicyclo[2.22]octadienone 4a to ethylpropiolate: A solution of the benzobicyclo[2.22]octadienone 4a
(1.0 equiv), ethyl propiolate (1.5 equiv), and Et;N (2.0 equiv) in THF was stirred at room temperature for 16 h. The reaction was diluted with water and
extracted with ethyl acetate. The organic extracts were collected, dried over Na,SO,4 and concentrated under reduced pressure to give the corresponding
bromo phenoxyacrylate 20 after column chromatography using ethyl acetate/hexanes.
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20:'H NMR (300 MHz, CDCl3) § 7.61 (d, J = 12.3 Hz, 1H ), 6.66-6.57 (m, 2H), 5.30 (d, J = 12.3 Hz, 1H), 4.69 (dd, J = 5.4, 2.4 Hz, 1H), 4.33-4.28 (m,
1H), 4.15 (q, J = 7.2 Hz, 2H ), 3.86 (s, 3H), 3.40 (s, 3H), 3.24 (s, 3H), 1.25 (t, /= 7.2 Hz, 3H ). "C NMR (75 MHz, CDCl5) & 194.7 (C), 166.8 (C), 159.9
(CH), 148.8 (C), 144.5 (C), 136.1 (C), 133.9 (CH), 132.4 (C), 130.5 (CH), 124.3 (CH), 114.3 (C), 101.1 (CH), 91.2 (C), 61.9 (CHj), 60.1 (CH,), 56.9 (CH),
50.4 (CHs), 50.1 (CH;3), 41.9 (CH), 14.2 (CHa).

Procedure for the intramolecular Heck type Coupling of compound 20: Bromo phenoxyarylate 20 (1.0 equiv) in DMF was degassed using argon
balloon. Pd(OAc), (0.4 equiv), PPh; (0.8 equiv), and K,CO; (1.0 equiv) were added in sequence. The mixture was then heated at 110 oc overnight and then
cooled to room temperature and diluted with water and ethyl acetate. The organic extracts were collected, dried over Na,SO, and concentrated under reduced
pressure to give the corresponding benzofuran derivative 21 after column chromatography using ethyl acetate/hexanes.

21: 'H NMR (300 MHz, CDCl;) § 8.22 (s, 1H ), 7.62 (s, 1H), 6.69-6.59 (m, 2H ), 4.84 (dd, J=5.7, 2.4 Hz, 1H), 4.43 (dd, J = 5.7, 2.4 Hz, 1H), 4.39 (q, J =
72 Hz, 2H), 4.24 (s, 3H), 3.42 (s, 3H), 3.26 (s, 3H), 1.41 (t, J = 7.2 Hz, 3H ). °C NMR (75 MHz, CDCl3) 5 196.2 (C), 163.1 (C), 150.7 (CH), 145.9 (C),
141.0 (C), 134.6 (CH), 134.3 (C), 130.7 (CH), 126.2 (C), 125.6 (C), 115.1 (C), 111.9 (CH), 92.0 (C), 60.8 (CH,), 60.7 (CH5), 57.7 (CH), 50.5 (CH,), 49.9
(CH5), 41.4 (CH), 14.3 (CH;).

Procedure for vinyl Grignard addition to benzobicyclo[2.2.2]octadienone 14: To a solution of benzobicyclo[2.2.2]octadienone 14 (1.0 equiv) in THF at -
78 °C was added vinylmagnesium bromide (1.0 M in THF, 4.0 equiv). The reaction mixture was brought to room temperature and stirred for 16 h. Reaction
mixture was quenched with saturated NH,CI followed by extraction with ethyl acetate. The organic extracts were collected, dried over Na,SO,4 and
concentrated under reduced pressure to give inseparable mixture of products 22 after column chromatography using ethyl acetate/hexanes.

22: The selected "H and "*C NMR data of major and minor isomers presented here was taken from the spectra of isomeric mixture of 22. Major isomer :'H
NMR (300 MHz, CDCl3) 6 6.95 (d, J=7.8 Hz, 1H ), 6.70 (d, J = 7.8 Hz, 1H ), 6.56-6.42 (m, 2H ), 6.02 (dd, J=17.1, 10.8 Hz, 1H), 5.50 (dd, /=17.1, 2.1
Hz, 1H), 5.11 (dd, J = 10.8, 2.1 Hz, 1H), 4.56 (dd, J = 6.0, 1.5 Hz, 1H), 3.87 (s, 3H), 3.85 (s, 3H), 3.57 (dd, /= 6.3, 1.8 Hz, 1H), 3.30 (s, 3H), 3.27 (s, 3H).
Minor isomer: '"H NMR (300 MHz, CDCl;) & 6.86 (d, J = 8.1 Hz, 1H ), 6.68 (d, J = 8.1 Hz, 1H ), 6.64—6.46 (m, 2H ), 5.48-5.43 (m, 2H ), 4.99 (t, J = 6.3 Hz,
1H), 4.56 (dd, J = 6.0, 1.5 Hz, 1H), 3.86 (s, 3H), 3.84 (s, 3H), 3.62 (dd, J = 6.0, 1.8 Hz, 1H), 3.38 (s, 3H), 3.18 (s, 3H). "*C NMR (75 MHz, CDCl;) & 151.0
(C), 144.8 (C), 142.0 (CH major), 141.2 (CH minor), 135.9 (CH minor), 134.6 (CH major), 133.6 (C), 132.2 (C), 131.9 (CH major), 131.8 (CH minor), 121.2
(CH major), 120.1 (CH minor), 112.1 (CH, major), 111.7 (CH, major), 109.5 (CH minor), 109.4 (CH major), 105.1 (C), 61.50 (C major), 61.49 (CHs), 55.8
(CH; major and minor), 55.61 (C), 55.59 (CH major), 51.41 (CH; major), 51.02 (CH; major), 50.8 (CH;3 major), 50.6 (CH;3 minor), 42.7 (CH major), 42.3
(CH minor).

SI-9



AMRI

R

o OO A FEFN A0SO N DO N
o FFOODFNNAANOAO N A A D
o~ WODOLOVOVOOVLOVVWOTON A= —O
r~ MMOEOIMMOMOMMMmMMeOmMMmemo e oo
Current Data Parameters
NAME SG-RKP-H-5-BR
EXENO 10
PROCNG 1
F2 - Acquisition Parameters
Date_ 20140716
H.CO Time 20.09
2 OCH3 INSTRUM spect
0 PROBHD 5 mm QNP 1H/13
PULPRCG 2930
] ™ 32768
SOLVENT cocl3
Br NS 16
DS 2
Br SwH 5995.204 Hz
3b FIDRES 0.182959 Hz
BQ 2.7329011 sec
RG 181
D 83.400 usec
DE 6.00 usec
TE 300.0 K
ja) 8 1.00000000 sec
MCREST sec
MCWRK 0.01500000 sec
CHANNEL f1
NUCl H
Pl 12.20 usec
PL1 0 dB
SFO1 300,1319508 MHz
F2 - Processing parameters
s1 16384
SF 300.1300063 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Name
[ Date
NB #
T T T T T T
8 7 5 4 3 2
o [ [ [t | =] =
o O | [ || ™M
e || len | [

SI-10



AMRT;

location;

SRC
15

a0 ™ wn O W oy
~ — (=)} ow o N oMo M~ O OY OO MWW
~ o ™M ~ o~ (=) [ o~ O~ D WO MW O
. . . L . o ™M = Rl R R R =N o et
s o < N = HA
o (=) - mm - w = ~ QO — OO0 omN oY
T - — — — o O r~r~r~ W v ™M
HCO, o,
o OCH,
7 OCH3
Br 0
Br
3b
L
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

AMRI

S

Current Data Parameters

NAME 5G-RKP-H-5-BR
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140716
Time 21.31
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg3a

TD 655386
SOLVENT CDC13

NS 2400

Ds 0

SWH 22675.736 Hz
FIDRES 0.346004 Hz
RO 1.4451188 sec
RG 3649.1

oW 22.050 usec
DI 6.00 usec
TE 300.0 K

D 0.50000000 sec
dll 0.03000000 sec
DELTA 0.40000001 sec
MCREST 0 sec

MCWRK 0.01500000 sec

= CHANNEL f2

CPDERG2
NUC2
PCPD2
PL2
PL12
PL13
SFOZ

CHANNEL f1 =
13C
8.00 usec
-2.00 dB
75.4767751 MHz

waltzlé

1H
80.00 usec
0 daB
16.33 dB
16.00 dB
300.1315007 MHz

F2 - Processing parameters
ST 131072

75.4677520 MHz
EM

0.30 Hz
1.40

SI-11



AMRI SRC
location; 17

B

< AMRI

NB #
NAME SG-BCK-6-Me-dimer
EXPNO 10
PROCNO 1
Date_ 20140716
Time 21.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
RO 4.0894966 sec
RG 28.5
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
PL1W 19.34582710 W
SFOL 400,1318542 MHz
SI 32768
SF 400.1300092 MHz

M l . _ILLMJLﬂ oM wDw EM
SSB 0
LB 0.30 Hz

T T T T T T T GB 0
6 5 q 3 2 1 0 pom PC 1.00

(= o =L O |go () [ a0 < o0

oo ~ olwls|S)= = o o~ o

{=1[=)} ~ Gl Ul ol Ul Sl (] (sd) 0 O

O | =l ololo|loo|c|o (=} o

o ) ol |5l led | o IS

SI-12



——204.021
—195.039
__—138.972
———137.095
——133.886
———131.339

AMRT SRC
location;

——98.667
——94.587
77.319
77.000
76.683

s
~C

17

54.145
50.378
50.222
49.462
48.784

Z
~I

39.817
38.350

T—15.557

__—~16.122

T——43.062

~

|

T T T T T
120 110 100 a0 80

70

S0

Name

Date

NB #

NAME SG-BCK-6-Me-dimer
EXPNO 11
PROCNO 1
Date_ 20140716
Time 22.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z9pg30

T™D 65536
SOLVENT CDC13

NS 2000

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 14596.5

oWl 20.850 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

= CHANNEL f2

-4.00 dB
82.02445221 W
100.6228298 MHz

waltzl6
14

19.34582710 W
0.34640750 W
0.30240381 W

400.1316005 MHz

32768

100.6127763 MHz

EM

4]
1.00 Hz

o]

1.40

SI-13



7.260
1.567
1.563

—5.753
—1.891

__-5.841
T5.731
A
;§§§

<~

NAME

EXPNO

PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

L0 OCH3 SOLVENT

SG-BCK-5Me-dimer
10

1

20140716

2.23

spect

S mm QNP 1H/13

zg30

32768

CcpCl3

16

2
5995.204 Hz
0.182959 Hz
2.7329011 sec

7

5
83.400 usec
6.00 usec
300.0 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

0.00 dB

300.1319508 MHz
16384

300.1300063 MHz
EM

0
0.30 Hz
0

1.00

10 9 8 7 6 5 4 3 2 1 ppm

1.00
9
1

6.17

4.04
1
0

SI-14



AMRT;
location;

SRC

15

@ ™ o 0 o @
o - uw wn sl ~ o - Oh = OMLMOAOWN o=
o @® @ o~ o = o @ ol O~ OO0 s O ~ @
. . . . P - N = O N oY oS o™~
o~ o~ uy r~ =R- . . . P .
o o uw ™ [aViaN} 0 = ~ W w OO oM ® —
HLO, oep,
0 OCH,
7 OCHs
HaC
HaC
3d
.
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Name

Date

NB #

NAME S5G-BCK-5Me-dimer

EXPNO

PROCNO 1

Date 20140716

Time

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 3000

DS Q

SWH 22675.736 Hz

FIDRES 0.346004 Hz

AQ 1.4451188 sec

RG 3251

oW 22.050 usec

DE 6.00 usec

TE 300.0 X

D1 0.50000000 sec

dil 0.03000000 sec

DELTA 0.40000001 sec

MCREST 0.00000000 sec

MCWRE 0.01500000 sec
CHANNEL £1

NUC1 13c

Pl 8.00 usec

PL1 -2.00 dB

SFO1 75.4767751 MHz
CHANNEL £2

CPDPRG2 waltzlé

Ngc2 143

PCEDZ 80.00 usec

PL2 0.00 dB

PL12 16.33 dB

PL13 .00 dB

SFO2 300.1315007 MHz

SI 131072

SF 75.4677578 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.40

SI-15
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JAMRI

e

NB#
H3CO, OCH.
3
o OCH4 Current Data Parameters
g OCHj5 NAME SG-6Et-Dimer
EXPNO 10
Hat 0 PROCNO 1
3
le F2 - Acquisition Parameters
HiC Date_ 20140726
Time 2.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4,0884966 sec
RG 50.8
DW 62.400 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
Pl 10.70 usec
PL1 -2.00 @B
PL1W 14.33185768 W
I LJ a ' i SFO1 400.2330885 MHz

F2 - Processing parameters
32768

ST
T T T T T T T SF 400.2300118 MHz
6 5 4 3 2 0 ppm  WDW EM
SSB 0
LB 0.30 Hz
5B Gleer I 1 ce 0
o =} o= @ |© | <| || o PC 1.00
=2 (=] o|locoo|o {=)] =i =l
o - wrlesll A< Al =l o
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HCO, e,
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ya OCHag
HsC 0
3e
115G
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Name

Date

NB#

Current Data Parameters
NAME 5G-6Et-Dimer

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140726
Time 5.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 6553€
SOLVENT CDC13

NS 5000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114

D 20.800 usec
DE ©.50 usec
TE 300.0 K
D1 0.5000000C sec
D1l 0.03000000 sec
D0 1

= CHANNEL £1

14.,58811569 W
100.6479769 MHz

= = CHANNEL f2
CPDPRG2 wal

NUcz

PCPD2 80.00
PL2 -2.00
PL12 15.47
PL13 15.72 dB
PL2W 14.33185768 W
PL12W 0.25662708 W
PL13W 0.24227158 W
SF02 400.2316009 MHz

F2 - Processing parameters
ST 32768

SF 100.6379187 MHz
WOW EM

SEB o

LB 1.00 Hz
GB o

PC 1.40

@
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HCO, och,

o OCH,
7 OCH,

HaC
HsC ©
3
T T
6 5

1.0000
1.0153

w

™~ [oufev|oo]on
||| |
@ oo | |= |~
oo |o|o
v e feal=r

=

2.1809
2.0742
3.0943
3.0916

0 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

SG-5Et-Dimer
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

20140725
21.07
spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8012.820
0.122266
4.0894966
32

62.400
6.00

300.0
1.00000000
1

CHANNEL f

-2.00
14.33185768
400.2330885

Hz
Hz
sec

usec
usec
K
sec

usec
dB

w
MHz

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

32768
400.2300115 MHz
EM
0
0.30 Hz
Q
1.00
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HCO, ocm,
0 OCH,
A OCH
HaC ¢
HaC o
3
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters

NAME SG-5Et-Dimer
EXPNO

PROCNO 1

F2 = Acquisition Parameters
Date_ 20140725
Time 23.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SQLVENT cocl3

N3 5000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 161

D 20.800 usec
DE 6.50 usec
TE 300.0 K
Bl 0.50000000 sec
DIl 0.03000000 sec
TDO 1

CHANNEL f1l
1

14.58811569 W
100.6479769 MHz

= CHANNEL f2 =

CPDPRGZ

waltzlé
NUCZ 1
PCPD2 80.00 usec
PL2 -2.00 dB
PL12 15,47 dB
PL13 15.72 dB
PL2W 14.33185768 W
PL12W 0.25662708 W
PL13W 0.24227159 W
SFO2 400.2316009 MHz

SF 100.6379242 MHz
Won EM
S55B 0

L 1.00 Hz
GB 0

BC 1.40

SI-19
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6.121
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Current Data Parameters

NAME SG-BCK-6Pr-Dimer
EXPNO 10
PROCNO 1
F2 - Rcquisition Parameters
Date 20141008
Time 23.36
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32768
SOLVENT CDCl3
NS 16
Ds 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
Jate] 2.7329011 sec
CHg RG 35.9
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
Dl 1 00000000 sec
CREST 0 se
MCWRK D,Ulbooooo sec
= CHANNEL £1
NUC1 1H
Pl 12.20 usec
PL1 0 dB
SFO1 300.1319508 MHz
F2 - Processing parameters
sI 16384
SF 300.1300063 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
BC L1.00
Name
k PR Date
NB #
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
— =3 @~ My A "y ™
(= = i) (=] (=] (=] =] < o (O |
o — o= n o o~ -
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NB #
Current Data Parameters
NAME SG-BCK-6Pr-Dimer
EXENO 11
H3CO OCH3 PROCNO 1
] F2 - Acquisition Parameters
OCHz Date_ 20141009
i QCH3 Time 0.43
INSTRUM spect
8] PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
CH D 65536
<} 39 SOLVENT cDecl3
NS 2000
DS [
CHs SWH 22675.736 Hz
FIDRES 0.346004 Hz
2O 1.4451188 sec .
RG 1625.5
D 22.050 usec
DE 6.00 usec
TE 300.0 K
Dl 0.50000000 sec
d11 0.03000000 sec
DELTA 0.40000001 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CPDPRG2 waltz
NUC2
PCPDZ 30
PL2
PL12 .
PL13 .00 dB
SFO2 300.1315007 MHz
F2 - Processing parameters
sI 131072
SF 75.4677575 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T 1 EC 1.40
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME SG-BCK-G-5-nPr-Dimer

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141014
Time 20.09
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
ns 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 181

oW usec
DE usec
TE K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec

CHARNNEL f1
12.20 usec

PL1 0 dB
SFOL 300.1319508 MHz
F? - Processing parameters
sI 16384
SF 300.1300063 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0

c 1.00
Name

) o U Date
NB #
T T T T T T T T T T T
10 9 8 7 6 S 4 3 z 1 0 ppm
D= o
o (o (=) (=][=)] (=] [s)] = =l < (=] (=}
il lealeiles
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MO, ocH,
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HaC 0
HaC
3h
l |
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 30 80 70 60 50 40 30 20 10 ppm

Name

Date

NB #

Current Data Parameters

SG-BCK-G-5-nPr-Dimer

Hz
Hz
sec

usec
usec
K
sec
sec

NAME

EXPNO 11

PROCNO 1
F2 - Rcquisition Parameters

pate_ 70141014

Time 21.34

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 2500

0

22675.736

0.346004

1.4451188

1300

22.050

6.00

300.0

0.50000000

0.03000000

0.40000001

0 sec
0.01500000

CHANNEL f1

-2.00
75.4767751

sec

sec

= CHANNEL f2 =

CPDPRG2 waltzlé

NUC2 1H
PCPD2 80.00 usec
PLZ 0 de

PL12 16.33 dB
PL13 16.00 dB

SF02 300.1315007 MHz
F2 - Processing parameters
ST 131072

SF 75.4677514 MHz
oW EM
ssB Q

LB 0.30 Hz

GB 0

PC 1.40
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S HAME $G-5IR-6-KETAL- 2~0Me—DIM
> 3-5IR-G-KETAL- 2-0OMe—
e EXPNO
V PROCNO 1
Date 20140725
Tine 20.07
INSTRUM spect
PROBED 5 mm PABBC BR-
PULPROG 2g30
TD 55536
SOLVENT coeis
EH] 16
5] 2
SWE 8012,820 Hz
FIDRES 0,122266 Hr
aQ 4£.0894366 sec
o BG 57
B £2.400 usac
O oE 6.50 usec
TE 360.0 K
O ol 1.0G0000000 sec
O D9 1
HyCO % CHANNEL £1
H3C0 5 NICL 18
Pl 10.79 usec
OCH, P11 -3,00 ¢B
OCH, 1w 19.34582719 ¥
SFOL 400,1318542 MHz
. 53 32768
Y 5F 400.1300094 ez
WOW EM
SSB 0
LB 0.30 Bz
GB 0
] 3.90
N " ) NJ! b MLL.RJ
3 T T T T
10 i & 5 4 3 0 ppm
]
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% o o =3 — et 000 fr-d
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—60.672
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~Oe-DIM

™
SOLVENT
o =
o Q
HiCO
HyG0” 7 S
OCH;
OCHs

T T T T T T T T
210 200 19% 180 I70 0 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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3.07
3.05
3.07
3.06

“ Albany Molecular Research Inc.

Current Data Parameters
NAME SG-BCK-5Ketal-dimer

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140930
Time 20.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
65536
SOLVENT CDCl13
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 28.5
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=== CHANNEL f1l

1
P1 10.70 usec
PL1 -3.00 dB
PL1A 19.34582710 W
SFOL 400.1318542 MHz
F2 - Processing parameters
51 32768
SF 400.1300095 MHz
WDH EM
358 0
LB 0.30 Hz
GB 0
PC 1.00

Name

Date

NB#
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HzCO OCHs
0OCH;
(4 QOCHs
0
Q
3j
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppnm

Name

Date

NB #

Current Data Parameters

NAME SG-BCK-S5Ketal-dimer
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140930

Time 22.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CcDC13

NS 2000

Ds 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
2AQ 1.3664756 sec
RG 13004

DW 20.850 usec
DE ©.50 usec
TE 300.0 K
D1 2.00000000 sec
Dll 0.03000000 sec
TDO 1

= CHANNEL f1

82.02445221 W
100. 6228298 MHz

15.06 dB
PL2W 19.34582710 W
PL1Z2W 0.34640750 W
PL13W 0.30240381 W
SFO2 400.1316005 MHz

F2 - Processing parameters
ST 32768

SF 100.6127756 MHz
WoW EM

ssB 0

1B 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
NAME SG-BCK-60Me-Dimer
EXPNO 10
PROCNO 1
F2 - Bcquisition Parameters
Date_ 20141008
Time 20.09
INSTRUM spect
PROBHD 5 mm QNP 1H/13 -
PULPROG zg30
D 32768
HCO OCH SOLVENT copels
o 3 NS 16
DS 2
0CH3 SWH 5995.204 Hz
i QCH3 FIDRES 0.182953 Hz
AQ 2.7329011 sec
H3CO 0 RG 71,
D 83.400 usec
DE 6.00 usec
3k OCHg TE 300.0 X
DL 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
= CHANNEL f1
1H
12.20 usec
0 dB
300.1319508 MHz .
F2 - Processing parameters
ST 16384
SF 300.1300067 MHz
WDW EM
ssB a
LB 0.30 Hz
GB a
EC 1.00
U Name
_J L J Date
NB #
T T T T T T T T T T T
10 9 8 7 [3 5 4 3 2 1 0 ppm
(=l =] Ll ~|ov |l |oy
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HCO_och,
0 OCH;,
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HaCO 0
3k OCH,
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Name,

Date

NB #

Current Data Parameters
I S5G-BCK-60Me-Dimer
11

EXPNO
PROCNO 1
F2 - Rcquisition Parameters
Date_ 20141008
Time 21.17
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2apg30
TD 65536
SOLVENT CDCL3
NS 2000
DS Q
SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 2298.8
DW 22.050 usec
DE .00 usec
TE 300.0 K
Dl 0.50000000 sec
dll 0.03000000 sec
DELTA 0.40000001 sec
MCREST 0 sec
MCWRK 0.01500000 sec
CHRNNEL f1
13c
.00 usec
~2.00 dB

75.4767751 MHz

CHANNEL f2 =
waltzle
1H

B0.00 usec
0 dB

16.33 dB

16.00 dB
300.1315007 MHz

F2 - Processing parameters

sI 3107

SF 75.4677560 MHz
WwDw EM
SSB 0

1B 0.30 Hz
G 0

EC 1.40

SI-29
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TSR N VT Exeno 0
PROCNO H
FZ2 - Acquisition Farameters
Date_ 20131603
Time 2.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
sl 65536
H4CO SOLVENT CcDC13
CH- NS 16
o OCH; g 2
SWH 012,820 Hz
(s FIDRES 0.122266 Hz
OH -ts} 4.0894966 sec
RG 40.3
D 62.400 ngec
l!’a‘/ DE 6.50 usec
TE 300.0 ¥
ol 1.09000000 sec
TDd 1
NUCL B
Pl 10.50 usec
PL1 -3.00 dB
PLIW 18.34582710 W
3rol 40¢.,1318542 MHz
F2 - Processing paramneters
= 32768
S¥ 400.1300077 MHz
i WDW EM
4 S8B i}
I3 0.30 H=z
&8 0
PC 1.00
| JE Jl A A . n
H T T ¥ T T T T
10 8 7 6 5 4 2 H 0 ppm
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H,CO,
OCH;
o OCH;
i/
OH
T 3 T 13 T El T T T T T T El
210 200 120 180 17¢ 160 150 140 130 120 110 100 a0 80 TG0 60 50 40

RI

PR

Current Data Parameters
[zoued S IR-6-GD
EXPNO 11
FROCHG L
5 :‘;
spect

o
5 mm PABBC HB-

sFol

CHANNE
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HWAME BG-BCK-5Br-Dimer-Ar
BEXENO 30
PROCNO 1
Date 20140823
Time 12.18
IRSTRUM spect
PROBHD 5 mm QNP 18/13
BULPROG zg30
e 32768
SOLVENT <DCL3
W3 iB
s 2
sud 5585.204 Hz
FIiDRES ©.3182959 Hz
AQ 2.7329011 sec
RG 312
i 82,400 usec
DB 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
MCREST $.000000990 sec
MCWRE ¢.01500090 sec
CHANNEL £1
wWUCL 1B
Bl 12.20 asec
FLL Q.00 da
3F0L 300.1319508 MHz
ST 16384
SF 300.1300063 MHz
wow EM
358 0
iB 9.39 Hz
GB 0
BC 1.00
R Name
A et Date
T T T T T T T i 7 T NB #
10 £l g 7 & 5 4 3 2 1 0 pom
e 10 =1
&l i el o = i=tim]
S ¢ - -
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131.834
131,818
T 127,484
122
118.124
e 114 TG

<

™~ [Na=R] o~
™~ oo o
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o [l I

e 64 . 608

- 52. 600
50,194
— 44 185

<

<
N

R e —

T T 7

176G x6G 150 140

ey T T T H 7 T T T 1
100 20 80 Te &0 50 40C 3o 20 10 ppm

Name,

Date

NB#

WAME §G~BCK-SBz-Dimeyr~Rr
EXPNQ 31
BROCHO 1
Date_ 20140823
Time 14.400
INSTRUM spect
PROBHED S5 mm QNB 1H/13
BULPROG 2gpg30

T 65536
BOLVENT CnCil3

us 3000

Ds Q

SWH 22675.736 Hz
FIDRES 0.346004 Hz
A 1.4451188 sec
BG 1824.6

nwW 27.050 usec
DE 6.00 usec
T 300.0 X

ai| G.30006G00 sec
dll (. 030000600 sec
DELTR G.400G0001 sec
MCREST G.00020000 sec
MEWRE (.01500600 sec

CPDPRGZ
NUC2
PCEDR
FLz2
PLlz
PL13
SFOZ

CHANNEL £2
waltzlé

3900,
754677500
EM
Q
0,390 Hz
Q@
1.40
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[ \\/ V/ V 1 ! f ! k / Current Data Parameters
| E } ! WAME SGmS IR~ E=OMe~ 2+Me~5POT-2
EXEND 10
PRGCNO i
F2 - Aeguisiticn Parameters
Date 20131007
Time 312.45
INSTRUM spect
PROBHL 5 mm PARBO BE~
PULPROG 2g30
Th 65534
SOLVENT chels
\s 16
ns 2
SWH B8012.8B20 He
FXORES 0.122266 Hz
AQ 4.0894866 sec
RG 322.5
o] 63,400 usec
DE 6.50 usec
TE 300.0 X
jExd 1.08060000 sec
TDA 1
CHANNEL £1
NUCL in
Pl 16.50 usec
PL1 ~3.00 dB
PLIW 18.34582710 W
s¥0L 410, 1318542 MHz
FZ - Processing paramebers
3T 32768
SF 4003.1300103 MHz
wow Eb
S8 ")
LB 0.30 Hz
@B G
PC 1.00
T T T F T 7 T T
] 7 3] 5 4 3 2 i 0 ppm
f=3i{ts] ol Ll e oo 20 O I~ o>
ey = an = 5 25 fory o =
e “ < i - - =
[t =1 = s o e o im
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AMRI; SRC AV400
location; 18

I~ O SWno e
o 65 BOOR o0 5 CR=3- 20 SO My = o
= o~ audw oo @ =& oy oo o owme ey
- oo ) MmN ;e R R ] ~ o
~ W Mmoo o, . N i P f PR
& S MMM OF - f~ I~ 0O MO om e 190y Name
pé AN Sl Gt R g g o e W e e -
O N Y ¥ o
NB#
HAME SG-SIR-T-6M
EAPNO
20231004
MeO, o
OMe sp
5 mr PARRBC
o] OMe 2gpg30
i 05536
CRCL3
OH 2
Me
Me

4-C

206,06
0.550L0000
G.G20000300 «

HANNEL L1

useo
dag
g
. de
14.3318% "
0.25136364 W
0.24227159 §
HEI

EM

i T T T T T Y T T T T T T T 1 T T i
210 200 1%¢ 130 170 16D 150 140 130 32¢ 110 100 90 80 70 a0 50 40 30 20 10 ppm
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]

——7.260

163
6.158
6.155
6.147
6.143

e 6, 6542
&

AMRT; SRC
location;

4.488
4.472
4.206
4.2902
- 3,857

-
=

AV400
18

—— 3,408
s 3 244

— 2. 266

1.948
1.94¢
L2586

<

NAME
EXFPNO
PROCHD

Current Data Parameters

5G-5IR-10-5Me~20Me~D
¢

¥?2 ~ Acguisition Parameters

Date_
Time
INSTRUM
BROZHD
FULFROG
TD
SOLVENT
NS

ns

SWH
FIDRES
AR

RG

W

DE

TE

ol

TDO

[i]
.0347

T
jil

0116
3135
3.1180

5
-

3.0380
3.0057

L0323

3

2
-
=)

ppm

0453

3

20131004
18.36
spect
5 mm PARRO BB~
2430
65534
CpCls
i6
2
8012.829 Hz
0.122266 Hz
4£.0884%66 sec
5G.8
62.400 uses
.00 usec
3C0.1 K
1.00000000 sec
1

CHANNEL f1 =

10.60 usec

-2.60 dB
14.33185768 W
400.2330485 MHz

F2 - Processing parameters

32768
400.2300120 MHz
EM
3}
0.30 Bz
0
1.00
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AMRI; SRC AV4Q0
location; 18

22

9.0

Current. Data Pardseters

126,972
77.320
77.003
76.885

20Me-D

——147.571
_—141.889
Te--141.390
_~131.683
120,714
125.822
——115.326
——92.145
e 62418
5
__~50.443
T 49,845
31,763
19,843
——18.047
E

=Z
)

PRO.
PULFRCG
™0

SOLVENT

H3CO
OCH;
0 OCH;

o
HsC

HyC

bd ;;,;

PLIW
aEGL

F2 - Processing prrameiers
B 32768
SE° 100, 6373189
wL Y

ki o
LB

GB a9
FC .46

I

T T 1 T T T

T T T T LA T T T 1
¢ 13c  1zo 110 1e0 30 80 J¢ 60 50 40 30 20 10 ppm

T T
210 200 1%¢ 180 170 1e0  1o0

-
i

SI-37



AMRI SRC
location; 17

T S0 I e O D D 0D D D D D] 0 D P DD e o S B O O
WLy S O G0 i e O [ A0 O I O el (1O e G e W0 ) o GR T O o O
MO OONT PO IPOORDNMEOANNNA A0 OO NN et
B e L RS At S e o s o I I i B I B ot I S R S R R ]

1.0040
1.0483
1.0547
0.8933

I PO NN J&__M L &

T H T T T

5 4 3 2 1
O o0 {miley3 (=] Wl{le=] o
- o e wi = ~
Ise kel =1 {00 30 (il ™
=3 i) imiied {as] O O "y
— I e ol bl o

A

MRI

AR AR

Name,

Date

NB#

NAME SG~BCK=~6Et~Dimer—ARm
EXPNO 1
PROCHO 1
Date_ 20140901

Time 20.15
INSTRUM spect
PROBHD 5 i PABRO EB-
PULPROG zg30

T 65536
SOLVENT CDCL3

N3 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894868 sec
RG 35.9

D 62.400 usec
DE 6.50 asec
TE 300.0 K

ol 1.0000G000 sec
RO 1

~3.00
19.34582710
400.1318542
32768
450.1360004
&M

Y

0.30

0

1.00

usec
dB

W
MEHz

Milz

Hz
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. o 1 30 wel et oS D o
o~ N Mmoo o ® N I [ : PR
o o M I NN i ™~ 00 o5 o, [l — [Re I .
— L B B B B B B o Ll el W oY ey = o B B B~ 3
MeQ, OMe
o) OMe
/]
OH
Me
e
IJ 2 ; o "
3 T T T T T i T T T T T T T T T T T T T 1
210 200 I9G 180 170 169 180 140 130 iZo 110 100 90 30 70 590 50 40 30 z0 10 pom

SRR

INSTRUM spect
PROBHD o mm PABBO BR-
PULPROG 2dpg 30
T 4
SOLVENT
NS
s
SWH
FIDRES

Z.20999080
9.03099059
1

= CHBNNEL £

0.34640750
0.3
400. 1316001

19.34582710 &
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location; 18

(=1 DI 0 D O w30 O AN M e WD T 00 O A OO 00 N T e N W P P 0D O OO S oed
b4 M e e 0 Il il e B S el e N s o= Bt Yo T o T B e B T o B B e Y R ]
o g maelneaaEnmammaanaaa e daeoe
SR CECRCRT AR RS e o 00 () 6 O O OF O3 03 00 € O8O £ 0 0 0 (8 1] 7 o) et reh s
NN NS
NB#
NAME 5G-S5IR~5Et-Arm
EXPNO 10
HyCO, OCH;, PROCNG 1
OCH, Date 20140817
Time 2.29
INSTRIM spect
OH PROBHD 5 mm PABBO BB~
PULPROG 2930
TD £5536
SOLVENT ChC13
NS 16
L{— DS 2
SWH 8012.82¢ Hz
FIDRES 0.122266 Hz
AD 4.088945660 sec
RG 22.6
oW 62.400 usec
oE 5,00 usec
TE 300.0 K
Dl 1.000600300 sec
CHAMNEL f£1
1H
10.70 usec
-2.80 dB
14.33185768 W
400.2330885 MHz
32768
U l 400.2300111 MHz
B
e M i | . g
0.30 Hz
T T T El T T O
7 6 5 4 3 2 0 ppm L.00
sl elia] L=l =] Loy [ — <t
o et e P e ] | S S|
f=al 3 fO ] [ i) =l o O 2l Il ind
il fes]el] <3 [ =] e [ = i e
sl e B N B 1 el led et
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o =N oy oM o — o [at=Ri+ ] ™~ o — 2w wr et
-t i B ] e i [ I~~~ wouy w sP =t &1 ™ ]

HaCO o,

Io) OCH;

4
HaC OH

H,C L

T T T 3 ¥ t T El T T T T T T T T
210 200 190 180 17¢ 160 150 140 130 1z0 110 106G an 80 790 64 50 40 30 29 10 ppm

Name

Date

NB#

HAME
EXPNO
FROCNO
Date
Time
INSTRIRS
PROBED
BPULPROG

24038,461
0.366798 ¢
1.3631088
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Current Data Parameters

WAME SG-SIR-6FL-20Me-22~D
EXENO 20
PROCNO 1
F2 - Acquisition Parameters
bate 20131130
Time .21
H,CO ocH INSTRUM spect
3 PROBHD 5 mzm PABBO BB~
O OCH, BULBROG z2g30
D 65536
{4 oy SOLVERT CDCE3
NS i6
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
CH; s 1.0894966 sec
RG 90.5
CH; W 62,400 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
DO 1
PL1W 14.33185768 W
SFO1 400.2330885 MHz
F2 - PBrocessing parameiers
a1 32768
SF 400.230012] MHz
WoW EM
558 0
LB 0.30 Hz
[ L i
ol i
oo MmN re 100
13 T T T F T H T T T F
10 9 8 7 6 5 4 3 2 1 0 ppm
. \ \
o2 [ | LD {ml {e=) {a} o U‘)S — ] e el e -
O | B O sl — N = Lkl [ 00 f=1
{ed i %e0) 1 (=] aa £ — €0 0 O Foo
ERIEY =N EX E = =i = Bial 2 ENP
éek [=S = ot AN’ EN] R O ) % edfen

SI-42



AMRTI; SRC AV4Q0
location; 18

Rl

S SRR,

© M DM ey sp o
w0 e S I oA o i el o oM fesiies Moy o sl O LY el e
el P MmO e O ptey — oo =g () °w M w AW WD e o AD
. - e . o~ [sgiE==lt= €2 & e (el MW @
Iy Ol = OO O . P PR . . . . e e s
@ T Mmoo o o B ale oo 0900 DN I Name
I B B IR Bt IR B ) o -~~~ O w1 - O] O et el
s
N I U I N e
NB#
HAME SG-SIR-6PT- 2088 22-0
EXPNO 21
PROCNO 1
MeQ, oM Pate 20131130
e Time it.26
0 CMe INSTRU spact
PROEED 5 mwe BABBO B3
7 EULPROC
OH SOLVENT

Me

0.50000000 ¢
0.03000920
1

-5~
Sl

CERNNEL £1

45,5883

. 69 W
1GC.84

gaéé MMz

CHANNEL £2

PLZ

PL1Z

PL13

PLEW 14.
1]

FL12W 0
oL 30 0.2422 §
5FQ2 £00.231600% Wz
1 32768
BE 100,6373L6L Mhz
L wow 4
B 0
1.00 Bz
bl
s .40

T T T T T T T ¥ T preeerT T T T T T T
210 200 180 180 :7G 160 150 140 130 120 1310 1GO 0 80 TG &0 50 40 36 20 10 ppm
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AMRT; SRC AV400
location; 18

AMRI

[=] e ) g D 00 S O WAL N O o O e [ W) O T 00 D e D AD [ 00 O e O R0 00 £ o
(=} A e e 1 R e R Y I e S I I o - B e T R R R S T =]
o~ Mo BRI SRS SVl A e T I L Il Fo B o e o N I R i T IR B T o I T Y o BT T T AR R e e i = )
~ W W B A L R R s I F I v R S S
t E W \*\‘\“\&‘\NW Current Data Parameters
y , NAME SG~SIR~5Pr-20Me~-21-1
EXENG 10
PROCHO 1
F2 - Acguisition Parameters
Date__ 20131113
Time 21.07
INSTRUE spect
PROBHD 5 mm PABBC BB
OCH; PULPROG 2g30
Eisl 65536
SOLVENT CDC13
OH NE 16
D8 Z
SWH B8G12.820 Hz
FLDRES 0,122266 Hz
AQ 4.0894866 sec
zr RG 0.5
oW 62.400 u=ec
DE .00 usec
TE 300.0 K
ol 1.00000000 sec
To4 s

Pl 10,60 usec
PL1 ~Z,00 dB
PLIW 14.33185768 W
SFOL 4002330885 MHz

F: - Processing parameters
51
SF 40G0.2300129 MHz
Wow EM
S8R 0
LB 0.30 Hz
GB 4]

Jub 7C 1.00

A L

8 7 & 5 4 3 2 1 0 ppm
=3 WD ol {2 T T~ == — — ikl =T
fe= = oo |t O {2 j=l {u] = Rt g
(3 (=] o] < - iO =] ot =3 ity
= =3 EN R £ S e = e
ot - ol el e o e - yim
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AMRI; SRC AV400
location; 18

8

Current Data Parameters

MAME FU-3TR: OMe~23~0
THPHO
PROCKD

77.9001
76.683
57.784
13.845
13.443

77.3

F2 - Acquisition Far ters
Dat; 01311
i 22.

136,774
e 14T L 476
145,654
———141.348
~——134.8667
———131.933
—125.787
Te—125.491
—114.461
—92.331
e G2, 437
41,748

50,502
T 40,803
35868
34,183
e 24,576
e 20.245
<‘

T.
TRITRIM
PROBUD
PULPRGG
T
SCTVENT
s
ns 4
S 24035, 461
FIDRES 0. 366758
) 1
RG
H;CO, ?;‘?
7.
OCH; iy ’
O OCH; i (. 5000008

LI 0. 3000000
7 o0 3
OH CHANEL £1
~ i 130
H:_(_, Pl B.E0 usen
BIL ~1.00 @B
PLLR £4,58311568 €

5FCY 100.6479765 Mz

H;C [rlq CHANNET, ) £2

| min | J

T T T T T

T F 7 T T - -
210 2000 190 180 170 160 150 140 130 120 110 100 a0 80 70 [y 30 4G 30 26 10 ppm
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NN \\\\N%%/ BRI
Current Data Parameters
HAME SG-8IR-6BIC
EXPNO
PROCNO
H:CO :
3 INSTRUM
OCH, PROBHD 3
PULPROG
0 OCH, FuLFROS
SOLVENT
7 -
QH
(o2}
Q
a
! .
Name
j J Date
WNB#
H H T T T T L T
10 9 g 7 [ 4 3 . 0 ppm
I
o Ni O [ e [+ o] \QK(\](') {2} sl
{=)] (=) o [ o O =] v“lr4v~4[r—<\—! tl {a]
2 sl i) H I B <l e
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194.007

AMRI;

location

25 0ERECE
T3 gepgde
N/
MeO,  ome
Ie) OMe
2 OH
o o o
g9

L

102.17%

——— 38,856
e B2, 346

<

AV4A00
; 18

o0 T~ S0y =
i i B il )
Wom e O D
I
e

o $2.522
T 61,487
50,438
50,022
——41.155

WY e 1Y O )
R R s =
MM G o @
o Qm el
e By Syt

P
e
X

3 7

T T T T H
179 160 150 149 130 iz2C¢ 110

T T

40 70

T T
30 24

Name

Date

NB#

HAME
EXPNG

PROBRD
SULPRCG
jyn)
SOLVENT

ESWH 24G38.461 Hz
FiDRES 0.366798 Hz
ite) El

G
ow

100.6479769

CHANNEL £7
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AMRI; SRC AV400
location; 18

Name
Date
NB #
NAME 3G~BCE-5~Ketal~Ar
MO OMe EXPNC 10
PROCNO 1
s} PHe Date_ 20146731
7 Time 0.15%
o} ~OH INSTRUM spect
BROBHD 5 mm PABBC BB~
Me O o ' PULPROG zg30
e o TD 65536
g / [?_ﬁ SOLVENT encl3
Me NS 14
Me Ds 2z
SWH §312.820 Hz
FIDRES 0.122266 Hz
AQ 4.08594966 sec
RG 71.8
oW 62,400 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
THO 1
mammmme= CHANNEL £1 =
HUCl
Pl 10.76 usec
PL1 ~2.00 di
PLIW 14.33185768 W
SFOL 400.2330885 MHz
51 32768
sy 400.2300120 MH=z
| ) | ; WOW Bl

SSB a
LB .30 Hz
T T 3 T T T i T T T T GB 0
16 9 8 7 4 5 4 3 2 1 0 ppm  PC 1.00
o o coto | w1 c:h&ooocxh agen] e~
= on il (et Q0 [L £ 00 =Py - fey o A
= il O3 f) [0 pea g ped il U o Dl et Lo {310 o fao
© =] {o]i=) [s=] (= ) o (] ) Selins HavEisatier] O et o
el et (mliz] o] S iy mrjwt{w;& jbes] eslen
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195,782

Me
Me

AMRI; SRC
location;

147.786
1.832
1390.695

= 143,648

T 142,248
13
77,742

——117.376
89,402
~~.58.882
—51.857
17,692
77.319
T7.133
77.001
78,953
76.684

129,77
T~ 126.889

=

MeQ.__OMe
o OMe

OH

L

{

AV400

18

— 62.289

—41.802

Name

30.202
30.108
23.183
23.162
21.922
21,835

Date

e
-
~

NB#

Current
TRME
EXENO
FROCRO i

¥2 - Acguisitien Para
Dats 201
Time
STR
PROERE
R

SOLVENT
HE

DS

sa

0.500
0,030

CHANEEL {3

T
170

T 3 T T T
160 150 140 130 120 1i0 100 E
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©6.828
6.715
5.708
5.662
6.640
4.627
4.620
4.803
4.588
1.25%3
1.281

.258

3

—— 7262

e B 563

e 3.385

- 3.282
s I (04 Z

———1.580

<
=
<

-
]

1.00
3.98
1.01
.92
L1
3.16
.05
3.10

3

; ; "
B ; 3
; ]
7 Albany Moleculpr Rescarch Ine.
[=]
=
&
IS
HNAME SG-BCE-60Me-Ar-dimer
EXPNO his}
PROCHC 1
Date 20140729
Time 17.04
INSTRUM spect
PROBED 5 mm QNP 1H/13
PULPROG 2g30
TD 32768
SOLVENT cDCci3
it 16
jal] 2
SWH 5985.204 Hz
FIDRES G.182959 Hz
Fiel 2.7329011 sec
RG 574.7
Dw 83.400 usec
DE 5.00 usec
TE 300.0 K
Pl 1,00900000 sec
MCREST 0.G06450000 sec
MCWRE 0.01500000 sec
PL1 0.00 dB
SFO1 308.1319508 MHz
ST 16384
SF 300.330005% MHz
WOW ol
558 ]
8 0.3G H=z
GB ]
BC 1.0
Name
Date
NB #
0 ppm
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AMRI; SRC
location; 15

1 oo N el MR A B —
o~ L~ BT s I T T ) o gt e s =] ot - Oh D O W
= ® S mMNm o w0 A M e @ ST W
. . oo . - Haltel O ©F M M ; —
LAl MM DD o] fo) . . . ook e .
o o Mo 0] = = @ —~ogoo o Name
- — o o et o - ) o~ Wy ) e =
S N Y
NB#
MAME SG-BCK-6-UMe-Dimer-Ar
EXPNO 10
BROCNO 1
Data 20140730
Time ¢.11
Mel,  OMe INSTRUH spect
PROBHD 5 mm QNP 1H/13
o Cie PULPROG 2gpg30
T 55538
{4 oH SOLVENT coCLI
LR 512
OMe s a
oMe SWH 22675.736 Hz
FIDRES 0.348004 Hz
L AQ 1.4451188 sec
RG 1625.58
0w 22.050 usec
DE .00 usec
TE 300.0 ¥
ol 0.30000000 sec
=3 1! 0.03000000 sec
DELTA 0.40000001 sec
MCREST 0.000000090 sec
MCWRK 0.015000G0 sec
CHANNEL £1
wucl 13¢
Pi .00 ussc
PLY -2.00 dB
SFO1 75.4767751 MiHz
CHANWEL £2
CPDPRG2 waltsl
NUCZ
POPD2 80.
PL2 .
PL1Z 16,
PL123 16.00 4B
gF02 200.1315007 MAz
BT 131072
aF 75.46877503 MHz
WOW EH
5SB 0
LB T.30 Hz
GB 0
¥C L.40

T T T T T T T T T T T T T T J T f 1
210 200 190 18% 170 160 150 140 130 120 1310 100 89 a0 70 &0 50 40 30 20 10 ppm
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A

NAME SG~BCR~AZGD~DATIR
EXENO 20
BROCHO 1
Date 20140823
Time 8.35
THSTRUM spect
FROEHD 5 mm QNP 1H/13
FULPROG zg30
TD 32768
SOLVENT <DC13
NS 18
s 2
SR 5995.204 Bz
FIDRES 0.182959 Kz
MeQ Vie®  OMe ﬁ.g 2,732;81% sec
MeQ o P 50,

) 83,400 usec
o= DE 6.00 usec
fi TE 300.0 K
Dl 1.00000000 sec
MCREST ¢.0000GC00 sec

66(./ MCWRE $.01506000 sec

= CHAMNEL f£1 ==
1

12.20 usec
PL1 0.00 d&
SFOL 300,1315508 Miz
51 16384
SF 300.1300063 MHz
Wow Bl
S8B 0
L 0.30 Hz
GB 0
PC 1.00

U i Name

Date
T T T T T ; T T T T NB #
10 ) 8 7 3} 5 4 3 2 i 0 ppm
e {w]ie] L= o] 0 | D
I=ri=]] fedl (=] fe=) O. O.
il r‘: {a] 3 [ [=h3]{ss]
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e 106,787
193,752
e 146, 772
—139.217
. —~135.039
134,388

AMRI; SRC

location;

e 128,358
—125.417
e 82,522
- 80.323

77.423
76,299
76.575

<

15

51.080
50.588
4%.781

— 57032
e 44120

=
\.

T
130 1z0 110 109 90 g0

10

Name,

Date

NB#

HAME SG-BCE-AxGO-DAIB
EXPNO 21
PROCNC 1
Date 20140823
Time 3.5%
INSTRUM spect
PROBHD 5 mm QWP 1H/13
PULPROG 2gpg30

D 65538
SOLVENT CDC13

NS 2500

ng [

SWH 22675.736 Hz
FIDRES 0.34600d Hz
aQ 1.4451188 sec
BE 4587 .6

i 22,050 usec
D 6.00 usec
TE 308.9 K
D1 0.50000800 sec
dil 9.03000008 sec
DELTA 9.40000001 sec
MCRESY 9.40000000 sec
MCWRK ©.01300000 sec

CPRPRGZ
wuc2
PCPDZ
PLZ
pLi2
PLls
SFO2
51

SF
WO
38R
LB

GB

PC

8,00 usec

-2.9
75.4767751 MHz

CHANNEL £2
waltzl6
H
80,00 uzec
0,00 4z
16.33 d8
.00 a8
300.1315007 Miz
131472
75.4677536 MHz
BM
9
0.30 Hz
Q

1.49




— 7 260
6.698
6.694
£.575

< 5.559
6.542
§.053
6.055

z
<

6.042
6.038

<

AMRI; SRC
location;

4.277
4.272
4.261
4.258

<

AV400

3.339
3.304

<3
T~—3.113

3.289

1.862
1.858
e | 53G

~

L or
T T T T T T i T
10 7 3] 5 4 3 2 9 ppm
y
[TeYisgd ind O 07 fa O i O
Leliad { {=] L0 O il —
pradiisd [ {s] [N FE= 1Oy o~ O
Y = {=] cal{ceii= {s3] O
e = i eiho e ool et

Name

Date

NB#

HAME 3 ar~ARM-ORIE
BXAPRD

PROCNQ

Date 201408239
TLie 18,16
INSTROM apect
PROBHD 5 wm PABBG BB-
PULPROG 2939

™ 65538
SOLVENT CRCL3

WS 16

DS Z

SWH 8012.820 He
FIDRES 0,122266 Hz
AG 4.0894366 sec
RG 45.2

oW 62.400 usec
OE 6.00 user
TE 300,00 ®

Ll 1.0000C000 sec
DG i

NUCY 1H

Pl 18.70 usec
pLl -2.00 dB
PLiW 14.33185768 W
S¥01 400.2330885 MHz
=hs 32768

37 4900.2300116 MHz
wow M

S5B <

L3 $.30 Hz
GB 0

PC 1.00

SI-54



AMRT; SRC
location;

AV400
18

[t = 00N Y o
ey IR T Ml op] L fesla ot T oed LD W) =)
— oy i~ O L==Rte) et D00 LW D o
I . coe e e w [t =RV e 000 0 0 [ t=)
[ R AN ] o I .
Realin)y e e MM o O ™ I~ L0 Iy O wy ™
— L i o e f=al=y) Ell Y LR R NTa I S Ll
MeQ OMe
o Ole
OMe
/4
o}
Me
Me
b
3 T H ] T T T T 1 T T T T T ¥ T T
2100 200 190 180 170 160 150 340 130 120 110 100 90 80 PO 80 50 40 30 20 10 ppm

Name

Date

NB #

NAME

EXPNG
PROCNG
Date_
Time

IMSTRI spect
PROBHD 5 mm PABBD BB-

5G-BCK~ 6Me~dimer-ARn-DATE

ABLE0EID
.32

3600

g
24038.461 Hz
166

MHz

MRz

SI-55



e T L 260
6.151
6,147
6.142
6.135
6.131
6.127
5.839

£
\

AMRI; SRC
location;
D Ll ]
o™ {7 Mo 000
w w [o VR vl
[PTS <

AV400

O A @
@t 0 O 0
00N e
Mo mm

g
~Z

2.098
2.094
< 1.961
1.957

<
~

1.0008
0.9682

u
s

1.0158

1.0005

PREN

5.9578
2.9316
0400

3.

b —

2.897d
2.9857

Name

Date

NB #

NEME 5G-BCK-5Me-,
EXPNO

PROCNG 1
Date 20140822
Time ig.09
INSTRUM Spact
PROBHD S mm PRBERC BB~
FULPRCG 230
TD £5538
SOLVENT ChCLZ
RS 16
0g 2
SWH 8012.820
FIDRES 0.122266
AD 4.0894966
RG 80.6
o 62,4003
DE .00
TE 300.0 F
D1 1,00000000
TDG i

-0
14.33185768
400.2330B85

o

SI-56



AMRT ; SRC
location;

AV400
18

2 I8 ¢ 28 .
2z 33 g2 2% 32 588 9823N3 o
g oY ww 9o 5 e ey o
r\./ﬁ R R S8 RIS aRREET 23
™
20 eo. OMe
Mel o
o
g
wé Me
” “ I li s
T E T T T T T T T T F k] T T T T 3 T T T
210 200 180 180 170 160 150 140 130 120 110 100 96 80 70 &0 S0 40 306 20 10 ppm

Name
Date
NB#
WAME SG~BCK-SMa-dimer—ARm-DATE
EXENO 21
PROCNG 3
Date_ 20140830
Time 5.407
INSTRUM spact
PROBHD 5 mm FABBO BB~
PULPROG zgpg 0
65538
SOLVENT CDC13
K8 3000
D& 4
SWH 24038.461 Hz
FIDRES G.36067%8 Ha
AR 1.2631988 sec
RG 101
D 20.800 usec
DE 6.50 usec
TR 300.0 ¥
0L 0,50CC0000 sex
Dil 0.43000000 sec
ThOD 1
mams=m=== CHANNEL £l ===
HUCL 13¢C
Pl %60 usec
PLL ~1.00 dB
PLIW 44.5881156% W
8FOL 100.6479769 MHz
= CHANNEL £2 ==
CPDPRGZ waltzlf
W2 15
BCPDZ 80.00 usec
PL? ~2.00 dB
PL1Z 15,47 db
PL13 15.72 dB
PL2W 14.33185768 W
LLIZW G.256627C5 W
PLI3W 0,24227159 W
SEQ2 400,2316009 Mz
ST 32788
5% 100.6379171 Mz
WO 201
85B 1)
1B 1.00 Hz
GEB o)
29} 1.40

SI-57



AMRI; SRC AV400
rosations 12 AMRI
B SIREE (R TR
D et D s
ERepiriviuiaptiiisi el gt i hii- b S s e E e R AR R Sl v b oS DR B bRl G S i
N@L’“Jlni\]NNNNNNNF"I[\!Nw»{C\C\\NNN(\]NNNNNNw!w'l'MCJf_‘)CDCJOmwmmmmmmmwnm!ﬁmmmwQ‘Q‘Q‘WWW'MOQOQ!EOO
:\\D\D\Dm@\D@ﬂ'tﬁ@q‘mmmmNNNNNN(\NNNNNNNB}NN(\;(\%(\;Hv—'ﬁr}v—(v—}ﬁﬁr‘(v—iv—:v—:ﬁrivﬁlwivlv%rﬂ’-—:\—:v—:v—;v—:-—:-—:z—;v—;(so'o' \Iq:ne
Na
Date
NB#
NAME SC-BCE-6Pr~Aydimer~DALB
EXENO
PROCIC 1
Date 20140829
Time 21.07
THSTRUM spect
PROEHD 5 mm PABEG BE-
MeO, OMe BULPROG 2930
o ™D 65536
SOLVENT CB{L3
w3 16
We S 2
sWH 8012.820 8z
FIDRES $,122266 Hz
Me a3 4.0894966 s=ac
RG 45,2
o 62.400 usec
DB .00 usec
TE 300.0 K
bl 1.00320000 sec
TDO 1
CHANNEL £1 =
1B
10.70 usec
~2.00 dB
14,33185768 W
400,2330888 MEz
32768
440.23006116 MBEz
B
g
0.30 Hz
0
W 1.090
5
T T 3 T
i0 7 5 3 p 0 ppm
¢ 1
uy f=1 O {0 DM ey =)} O et
= =] cafcalcn o {oa | L O o
— =1 o | < foy o jedd |ew (ST el
=} (o) T | P O Qoo — > ferd
i K ke I | I L 3

SI-58



AMRI; SRC AV400
location; 18

D =H w0 N
W I A s = ] e W e 0y R Rl o i o B ) D P M
G W wm M r~ o oo = O 00 3 M Ealal 00 [~ 0O
\D-U’ h’; K\(;u). ‘.—;_4 Rt Rnt} [aplinipts RUSINE o e o el ¥ Na o] o Rtegte iRl
= T e MMM o I @ OO e oM Namge
3 ot e et e oy [l 2l 2ed PNt RN R b at) [ e B |
\ | N Voo N Y e
NB#
MeG THSTRUM
e [P RO
Meo, OMe ;
MeO- o]
i
o

T T T T T T T 3 T !
¢ 160 150 114G 130 120 110 1090 20 80 Y 60 50 40

-
24

7
200 190 180

SI-59



L7458
6,738
5.724
6,713
6.714
6.639
6.683
5.832
4.881
4.875
4.861
4.853
4.516

4

7.260
7.653
T.0726
6,984
6. 957
6.821
6815
%.801
6,786
8.780
6.776
6.770

310

g
4.496

4,490
—~ 3,846

T

i\

i

AMRI

* Aty Molecutar Reseorsh Ing.

NAME 5G-BCR-BriGo~dione
EXPNG 10
PROCNG 1
Date 20140711
Time 20.10
INSTRUM spact
PROBHD % mm QNP 1H/13
PULEROG 1430

el 32768
SOLVENT ChCl3

u3 16

23 2

SWE 39495.204 Ez
FIDRES 0.18285% Ee
20 2.7325011 sec
RG 406,14

i 83.400 usec
pi24 6.00 usec
T8 300.0 K
ol 1.00000G00 sec
MCREST 9.00000400 sec
MCWRE 0.01500060 sec

== CHANNEL £1 =

1B
Pi 12.20 usec
PLL 0.00 dp
SFOL 300.1312008 MHz
8T 16384
5F 300,13GG063 MHe
WoW B
S8B
B 0.30 Bz
GB 1]
BC 1.80

Name

Date
T T T T T T T T NB#
8 7 3] 5 4 3 2 1 0 ppm
¥ HEH A
1y [0 O B iy L=
E=3f=1 {81 ] o k=l © ey
lelala i Al ;

SI-60



181.832
181.44¢

=

— 140,726
—143.752

Oite

OH

AMRT ;
location;

e 130. 963
126.779
126.398

T 122,520
116.982
77.425
77,002
76.578

e 62 865
55.073
50.160

_~132.305

=<

=
S

T T
160 156

T 3
10 ppm

Name,
Date
NB #
NAME BG-BCK-ArGD-dione
EXPNO 11
PROCNO 1
Date 20140711
Time 22.58
ITRSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpall
T 65538
SOLVENT CDCi3
NS 5000
ns 4]
SWH 22675,736 Hz
FIDRES 0.346004 Hz
a9 1.4451188 sec
RG 2580.3
i 22.850 usec
DB 6.00 usec
IR 300.0 R
234 9.50000000 sec
dl1 0.43000000 sec
DELTA 0.40000001 sec
MCREST 2.0000000¢ sec
MCWRE 2.01300000 sec
HANNEL £1
NUCL 13¢C
rl 8.40 usec
PL1 ~2.00 dp
SFCL T5.4767T5E MHz2
5 CHANNEL £2 ==
CPLPRGEZ waltzl6
wUC2 14
PCEDZ 40,090 usec
FLZ G.00 d8
PLl2 16.33 ds
PL13 i6.00 db
2802 300.1315007 Mz
5% 131072
gF 75.4677510 MHz
Wow EM
SEB 0
LB 0.30 #z
GR i
¢ 1.40

SI-61



CH

6h

AMRI; SRC

location;

AV400
18

Name

Date

NB#

NAME
EXPNQO
PROCNO
Date
Time
INSTROM
DROBHD
PULPRCG
T8
SOLVENT
HS

D3

SWH
FIDRES
pite]

RG

oW

DE

TE

D1

TDO

10 ) 8 7

;.9

1.0000
0.8520

p—

0.9675
1.0042
[ifE]

3

E]
44499
0457
3.1618

3.

SG~BCK-5Pr-Dione
0

1
20140823
4.40
spect
5 mm PABBO BB=-
zg30
65536
CDCL3
16
2
9012.820 E=z
0.122266 Hz
4£,08B54966 sec
90.5
62.400 usec
6.00 usec
380.0 K
1.00006000 sec
1

CHANNEL f1

10.70 usec
-2.00 dB
14.33165768 W
400.2330885 MHz
32768
400.2300119 MHz
EM
&
0.30 Hz
]

1.00

SI-62



AMRI; SRC AV400
location; 18
AMRI
R
~ @ L R
LRt = o m OFAG Uy o 5 M = L fte) 0 a0 ) ot
oy Lo e T A ] Neiiv il RN | &0 o g o Rt at] LB < )
LY . . . e . - 0D D fee) =] Wy M oy o
™y W oH W e . . L ..
@ o e oW M (SRR ] ™~ 9 oW o W W DM Name
— et ord e et oreded e ~ I~ i~ Lo uwy =l [asRan] Fa I oI
V VT D\ I R VA B
' NEB #
NAME SG~BOK~LPr-Riona
EXENO i1
PROCNO 1
pate 20140823
Time 0z
TWETRIM spect
o PROBHED 5 mm FREEQ BE-
zapg 30
o OMe
(4
oM
e
Mg @L\
| | :
4 . L bemunnkd W
g58
T T T T T 1 ¥ T T T T T T 3 T T
21¢ 200 180 180 170 160 150 140 139 120 1io 100 20 B0 70 60 50 40 30 20

SI-63



&

Wl sp st A DS I D ONT M DN WR ] W NN DI QM 0y ™
MU AN M NOWE BT PN R WSO et00O 00 M0 kg
O @MW WO N A A e OO0 O DWW WU LN ==
e e e N R AR T R TR T TR )

IV

Time™ 1.18
T &

BROBKD
BULERES
10

o
MCRES?

HenK
—N e CHARNEL T1
i
12,22 usae
N OMe 30 an
b 300.}312595 bz
i 100.1300083 15z
—OH &
&, 30 Wz
o
10 sk

Date

7 T NB #
3 2 1 0 ppm

=
) I =3 E =3 o
: EHD — e

SI-64



AMRI;

location;

SRC
15

W e M SR DD D
M 0 e i O MWD DU 0o WD = oW o oo
QNN WA @O RO N E© < o (=23 o
e D T T T S . = 7 an Wy -
W MGGy OO ™ e > 2 -
W) e O Y N DN O e e o™ — 0 Name
e e e e e e e e ed e — ™~~~ L=} o=
VNS Voo | o
NB#
HAME BGRBCR- Ay Ehndiohe wlehedfam
CEPWO 11
PROCHG 1
Cate_ 20140712
T 4,08
i [HSTRUM
N o | PROE
N Ohde
N
{4
/ \ OH G7EV5.736 Hz
— 9.3
1.44
1574.6
xo 22,050
€. 0
35T,
D.5008800
0.030e000 .
0.400000C1 seo
0, GO
0.GL3GG00G sen
CHBERKEL 1
] !
3 T T 3 3 T T T 1 T T T T T T T T T F T 1
210 200 190 180 170 160 150 140 130 126 110 100 90 80 70 60 5 40 36 20 10 ppm

SI-65



AMRI SRC
location; 17

oW D O a0 DIy o AL OF - 00w o o
TODOW MO A WW S M ® [~ U A a0 0 D o Ll
WA NS e e A A OO0 00000 W 00U BT U A v e e e oo =
N N e e S S S e e T T T TP TA PR o
Name,
B pate
NB#
HAME
FAPNO
Me PROCKO
Date_
jc3
Me e STRUM
OBHD
N/ OMe PULPROG
N e
(s SOLVENT
OH ;
H A " i
T T T T 13 ¥ T T
1G 9 8 7 ] ] 4 2 1 0 pp:
; ! !
) ol o s3I T fo o= =
O (=<3 g] [£2) —t i~ i~ (o] {»)
s ol o = Ec\w = Oi <
-t o] < = (Y = i o

SI-66



AMRI SRC
location; 17

R e R R A R e

IR L A R R e RS W= O el =3
T HAONORNNOO @ 6 o @
[RR=gG ~
[ e B Bl e -

WO S e Y P M ) ) O ~ o o
e I B B e R R R B i Ll =

N/ Ohle

575

51

554

46,

(3

[xelite)

o

i

oo Name

[ MoV}

\/ Date
NB#

SG-BOK-AxGD

5w

0.365918 Hz
1.36647%6 sac
ot

y mll )

T T T 3 T T
170 160 150 140 130 120 110 100 30 i:le] 70

SI-67



AMRT SRC

location; 17
w NP S PO NMPDETO0CAOMMO OO O -~ W O
o M0y oL o QD WG OO DR 4] LRt R o i s B B 1
e b IS I S AT ot AN B B B I e B B o s U Te IR T o B o B¥2 Bt ok ot N at ] r~ O = W) D u) e e
[ o el il e R B Sl e el el S T il il il RN =R U= P I R K IV 5 BNT o Bt BT o T 2} @ ™M O
c
Gl \ =N
N OMe
N
/s
~OH
T T T T T T T
10 ! 8 6 5 4 3
i
m e = oo (=] m\o =)
il <3y | 0 W p ==
o =r |ey et [t - | o
=1 00 | ao s =3 o ke iol
- e caf [~ ol o e

Name

Date

NB#

KAME
EXPND
PROCHG
Dat

HSTRIM
PROBHD
BULPROG
s

2
SGLVENT

'k

o
FOHaE®n
]

&1
it

vz
=y

SI-68



AMRT SRC

location; 17

B s T TS BV oV Ve ET L B i I Ve )
D MO RO MM uY o AN O e [ ) WD D
T AN @O M ST O m MO 33 Y S Y O e OO
. e e e s e ks a a4 o R i M=l T I L B i+ o
Gu LD 0N 00 P P o O e ed R 00D . L
WYWD OSE ST M0 M) M Y 0oy oy — fmiTe R oriie e R ey Re ey s )
R I e A e B B R I B B e I B B | w EEolh - e B an B ea Wes I so Tl an)
a
o =
N Oe
N
7
7N om
L L " RNy ‘m | J
! " i ?
3 T T 3 T T T T H T T ¥ T T T T T 3 3 1
210 200 130 180 170 160 130 140 130 1z¢ 110 100 96 80 70 60 50 49 30 20 10 ppm

Name

Date

NB#

FULPROG
T

SOLVENT
N3

WOW
85B
LB
GB
PC

SI-69



S51-70

AV400

; SRC

AMRT

18

r

location

www.ﬁwf
628°71
G89°T
F1e 2
81¢°Z

L0S9L
ere L

0E9 L
ye8°L
668°L
S06°L
2I6°L
LIGL
£26°L

S )

NB #

o
@ @
ny an
=m R
ety 5z oo
) o o6
@ 0wt 4
S fesr e o
- e
— by
& o B
G B
g
B

5

T
SOLYENT
ng

sy

SHH

|

Me

@

10

U sgette
T 96L07E

T e
JLEE"F
—

FEgn e

2

O T

862c0"¢

—Buel o

L berote

TIRERGE

8000 T

BE6E'Q
£61I0°2

823072

JS——

FO0O T

— FUYY G




158.511
158.244

e 153,578
146.784

141.385
138.604
135.151
134.472
132.853
128.840

v

Z
§

AMRI; SRC
location;

OO m
i o
ooy WO
00 o o v o
[EREE TR
o et e

AV400
18

77,319
77.001
76.683
s 52,582

=
~

45.985
4.014
13.653

——52.314
35,770
T—34.476
—— 24 657
e 20 L 2100

T
140

3 T T
130 120 110 109 20

T T

Name

AMRI

L R

Date

NB#

HAME
EXFHO
PROCHG
R
T
THSTRIND
PROBID
FULPRGG
)
SOLVENT
NS

T3

SWH

SG-BCK=5~Pr-Dione~Phdiamine

101
20.8030
6.50
I0G.0
0. 50000000
03504

- CHANWEL £2

walt

SI-71



QI ot O D IRl
WMo Mt SRR B el
[ e e CRCRR LR TR P~ or o
FUPYRYLRID DY E

SN

£
X\
N

4,718

09 S0 00 0
D0 S O
0300060
e A (1M

e 3,401
3,262

iMed,  OMe
o Ohie
v
OMe
L..JLJ - A
T T T F T
i a 8 7 [ 5 4 1 pom
O [f o =l {] ("){
Sllov]on ] =3 — et
alsis o A ol

HAME
EXPNO
PROCHNO
Date
Time
THSTRUM
BROBED
BULPROG
sl
SOLVENT

MCREST
MCWRE

AMRI

i
Albary Melecsinr Research ine.

SG-BCK~AXGD-Mel
10

i

20140726

1.08

spect

5 mm QNP 1H/:3
zg30

32768

CDCL3

16

2

59585.204
0.18298¢
2.7329011
181

83.400
6,00

300.9
1.000006300
0.G0000000
0.01500800

CHANWEL £1 =

1H
12.20

0.0
300.1319508 2

16384
300,1380063
EM

0

.30

0

1.00

Hz
Hz
sec

usec
uses

sec
580
sac

SI-72



AMRTI;

location;

SRC
15

w O bl w07 e - bl
=] oo =R e R ~ L} o0 SO
o1 oM “noe o W 5 o D o @oe 9
. B . e . 3 . @ - S n M0 Ne
o [ ) Lo O (=3 . ' - T e, .
= o= ST e N o — — -0 A oG o
4 P S e i~ e o~ W H B
NS N Y
MeD  OMe
o OMe
7
OMe
T T T T T T T T T H T T T T T T T T 1
219 200 1%C Is0 170 160 150 140 130 iz 110 100 90 g0 70 a9 50 40 3G 20 10 ppm

AMR

e ]

IQ

Natne

Date,

NB#

NAME SG-BCK~ArGD-Mel

EXPNO il

PROCKO 1

Date_ 20120726

Time 2.33

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zgqpg 30

D 65536

SOLVENT CoCLl

NS 2500

ns 0

SWH 22675.736 Hz

FIDRES 0.3460064 Hz

AQ 1.4451188 sec

RG 1824.6

oW 22,050 usec

DE 6.00 uszec

TE 300.0 K

bl 0.50000000 sec

dll Q0.03000000 sec

DELTA 0.40000001 sec

MCREST 0.00G0000G sec

MCWRE 0.0L500000 sec
HANNEL f1

nucl 13c

Pl .00 usec

PL1 -2.00 dB

SFOL 754767751 MBz

CPDPRGZ
HUC2
PCPD2
PL2

== CHANNEL £2 =

waltzlé

i9.
300.1315007
131972
75.4677532
M
[t}
0,30
s}
1.40

Ez

SI-73



HWAME
EZPHO
PROCHC
Date_
Time
INSTRUM
PROBED
PULFPROG
D
SOLVENT
Ng

MeQ,  ONe DS

SWH

FIDRES

AMRI

7~ Albany Molecutar Research ine.

SE-BCR-ArGD-Allyl
0

1

20140723

18.28

spect

5 mm QNP 1E/13
2390

32768

[el oluh )

16

2
5995.204 ¢

0.18295%
2.7329011
181
83,400

.00 4

300.0
1.0800000G0
0.009000G0
0.01590000

CHANNEL £i

1
12.20

0,00
3u0.1318508
16354
200.1300061
EM

G

0.3G

o

1.66

Hy

» Name
JL Lm#mubk

Date
: . I Y T T T T NB#
e a 8 7 & 5 4 2 2 1 G ppm
hodiat] ful ™ f=% 3g] L= bl i
DO O (] iy {s)) ofc (=} L=l o
talimt ] 6 e = Iat B L] Il r

SI-74



196.235

MeC,_ OMe
Fo) Ole

T

—151.031
o 145 LT 36

AMRI; SRC
location; 15

WM e WD

A feo 0 AR R N ow o~ W
L BV e S0 TR T =) ™ [ e e EL B BV N o
P P . [} = O~ ™m o Mo [l
L O™ N v PR . . . . «
M ey oY O ot o ~WwWWw — N O @ —
R I S & AR o B

T

T
210 200 190 180 170 1é0 1590

T T T T
1490 132 120 31C 100 9G 80 70 80 50 440

30

20

1
10 »pm

AMRI

AR

Name,
Date
NB#
HAME SG-RCE~ATGD-ALlyl
EXPWO 31
PROCNG i
Date 20140729
Time 21.34
THSTRUM spect
EROBHD 5 mm QNP IH/13
FULPROG zgpg30
D 65536
SOLVENT [asalod X}
ns 2500
0
22675.736 Hz
0.2346004 Hz
1.4451188 seq
2886.3
22,050 usec
6.00 usec
300.9 K
0.50000000 sec
0.03600000 sex
0.40000001 sec
0.00000000 sec
0.01500000 sec

CEDPRG2
wucz
PCRDZ

+ CHENNEL £l ==

+ CHANNEL £2

piclsd
8.00 usec
~2.00 di
TE.4TETIRL MHz

waltzlé
1d

16,00 aB
300.313150407 Mz
131072
75.4677510 MHzZ

M

&}
Q.30 Hz
0

3,40

SI-75



DO OB Y O O e ) ) D O 2O O Y 00 [ O o o Ty Gy
Do RO O W@ ® e 0] @ D W i @ Oy
O D 00 WD D D G WD Ll e e S ES IS IS = ey o )
43 O D D D 0 WD O D D L i R L R ]

Carreat Data Paramsters

BAME
ERENO
PROCHNO
TRUM
HiCO, OCH;, R0
o QCH,
Z
Q
HyCO
Q
Name
) ] Date
NB #
T | M ‘ :
8 7 5 3 2 : o oepm
AR
T
Sl

SI-76



AMRI; SRC AV400
location; 18

@ - = o -
s @ w o co@ea ¥ O ® M@ ™ 0 M@y
& - o & HH@e o B I Nom O em e o
. . [ L . . = BEW e B e e -
s » © W TNoo @ o . . L
@ e 0 = [ R O S I o - I T I o Name
= = o A 4 [ Rt Bt R R R
[ :
| N AR RV o
i i i
NB#
rrent Dabs Paramelars
HiCO, ocH,
o OCH,
HsCO

6 o

T T =7 T T T T T T i - - - T SO
210 200 180 180 170 160 150 140 130 120 110 100 %0 1Y) 70 80 S0 40 30 29 10 ppm

SI-77



S1-78

GBL"T

i i

6TEL

e
@
Eoooo
SRR

[

m jul

aE 3 ®

L s A
LA E

]

Olle

g

MeQ, OMe

[s]

NB #




155,548

57.678

1

147.504
3147.848
134.168
133.213
= —132.332

<z
Ve

AMRI; SRC

‘location;

OGO 00O

N D o =S
W oS ~ et
AR A - -
DOm0 O . .
7 O O 08 28 o il =
b g e e e @ ~

76,956
76.572

=
\

15

543

e G 1

e 57,169

50,438
T~—50.056

864

— 41,

160

1 T T T 13

T
136 120 ilo 100 90 B0

70

AMRI

Name

Date,

NB#

NAME SG-BLK~ArGh-chanlam=Ph
EXENO

FROCHO 1
bate, 20140722
Time™ 21.51
INSTRUM spect
PROBHD & mm QNP 1H/13
PULPROG 2gpg 30

T 45536
SOLVENT CcDCL3

us 3000

jakd a

SWH 22875.736 Hz
FIDRES 0.346004 Ez
e} 1.4451188 sec
RG 2048

DR 22.050 usec
DE 6.00 usec
T 300.0 X
ol 0.350000000 sec
all 3.032000G00 sec
DELTR G.40000001 sec
MCREST ¢.00000000 sec
MCWRE G.01500G00 sec

NUCZ
PCEDA
PL2
pLl2

CHANNEL

300.1313007 MHEZ
1319072
75.4677518 MHz
EM
o
0.30 Hz
4

1.46

SI-79



MeQ, OMe

AMRTI; SRC
location:;

AV400
18

6.839
6.819
6.815
6.794
799
869
568
5G2
5GO
495
3.4290

—T.260

P
<

Oide

OH

Name

Date

NB#

NAME
EXPNG
PROCKO
Date
Time
IW3TRUM
PROBHD
PULPRCG
T
SOLVENT
NS

DS

SWH
FIDRES
&g

RG

10 9 &

0000
N
52

2.6941
4
1.087%
2027
3.1852

E_'.m

1

L2068

2

L1558
1.1086%9

1

SG-BCK-RxGD-PAC

it

1

20140839
0.18

spect

5 mm PABBEC BB-
zg30

655346
CRCi3

16

2

§012.820
0.122266
4.0894566
5G.8
62,400
&.00

300.0
1.050000C0
1

CHANNEL £1

10,70

-2.00
14.33185768
400.2330885
32768
400.23046116
EM

&

0.390

0

1.00

Hz




AMRT,; SRC AVAGO
location; 18

[=)] [a It ] oo =~ =
0 [ © M W W el © ot @ o8 0 m o
2} ™ = 5 w = W) L Rl ) eu) T I~ o o
. . PR . N o ™o P — st — L-RNEN
fse) o, N e .o s . B .
=} o Er I T S R ] ') Il o =l ™~ oo Name
o et et i 4 o Ll o EERTe i fad) o e
RN Vo lEN T e
i i } I
NB#
Mel,  OMe
o Olfie
an ~OH

, .

T r T i T T T 7 T T T 1
230 2060 1%c 180 170 160 150 140 130 120 110 100 90 80 76 &0 3G 40 30 29 10 ppm

SI-81



AMRI SRC
location; 17
[Nl N Ny e =33 LB B ol BEs T B BT anl D et
By Ao o TS ol R e T
qmEedne gLebdaang o
WA DWW Ly B e Name
N T NN
NB#
NAME 5G-~BCK-ArGD~NBS
FEPNO 10
PROCNC 1
Date 20140902
Time 20.07
FNSTRUM spect
PROBED 5 mm PREBQ BB-
PULPRGG zg30
TD 65536
SCLVENT CDCl3
NS i6
DS 2
SWH BO12.820 Hz
FTIDRES 0.122266 Hz
RO 4,0B845866 sac
RG 71.8
DW 62.400 usec
DE 6.50 usec
TE 300.0
Dl 1.00006000 sec
TDO 1
= CRANNEL f1 =
iH
Pl 10.70 usec
PL1 -3.00 dB
PL1W 19.34582710 W
SFOL 400.1318542 MEz
SI 32768
¥ 400,1300093 MHz
WOW EM
u,qwb A l 3SB 0
LB $.30 Hz
GB G
T T T T T T PC 1.80
7 [ 5 4 3 2 1 0 ppm
[l ~ KV‘ il 03] |~ b oAl
© ~ o o 03] (07 L) 0
bl & =3 —~ ol uy {on ¥ fand
L=} o {=) L=l = — IS
- I et 1 S P e

SI-82



AMRT SRC
location; 17

0w W o =F M N m =)
el Rl Ei e R R = bl ot L= B o)) <
o~ e W e WO N ™~ W0 — QoW s B B Ty —
. . [ . w ™ O R L R fu}
in uy = T3t Y M ™~ . e . . e .
o R R I AN ] < o b~ A oW o Naie
— ] d g g g ] i=] i3 [l L R T R TE) e
VANV | N Y o
NB#
FUL
T
SOLVENT
MeQ_ OMe g
o OMe
7 —
7N o
ar

CEDPRGZ

N2 i
PLPDZ 85.00 usec
P2 -3.00 dB

P

T 1 T 3 T T T T T i T 3 T T T i
210 200 180 180 170 10 130 140 130 120 114 10O G0 80 70 60 30 4Q 30 20 10 ppm

SI-83



260
6.629
6.622
6.612
§.604
5.596

T 632
Tm—— 7,591

| N
MeO, OMe

Ie} OMe

CO,E

20

5.322
5.28%
4.71L0
4,702
4.692
1.683
4.317
4.309
4.301
4.259
4,292
4.192
4.168
4.344
4.121
3.864
3.38%
3.240

e

1.276
1.252
1.228

\/

WEME
EAENO
PROCHO
Date_

my
LS TR
PRUBHD
&

n
SOLVENT

N5

BG-BOK«BrArsg

B985, 204
G.1e2850

1.0000000G
0.0000003%
0,01500568 3

CHHMNE:

hyipropiolate

Name

wl Ay | i . Date

NB #

T ¥ T
10 8 7 5 4 3 L pEm

- Ll il Lol (=] O e
{=} {)t {ae] jmd N {s3} =t [ d O-
o ; s A S el e o

SI-84



AMRI;

location;

SRC
15

b= o3 L) o0 U} A A0 e ol
fal Rl «a O -t Caleiie o Rl = (] o [= Nl [ R B R o o1
~ - w© L=+ BTel Q@M ™M (sl [ — o O o W osr O ™~ o~
B - B . . A e e . . . ™ st & [eaRE s B - ) o ™~
= w o o s LUl o R B ot — . © e . e n e . .
(a2 ptul Ly = Le Rt Nia i ] L) < = ™~ oo Qo Qo F L
— L] o Lt Rl B e Bt — — (=)} ™~ e D AD e kN = o
MeG_ OMe
o OMe  COsEt
/i /
e
Br
Y b el ; gl
T T 7 T T T T T T T i T T T T 1
210 200 195 180 170 160 150 140 130 20 110 100 ) 240 70 &0 50 0 30 290 10 ppm

Name

Date

NB#

PROCHO
date
lime
TWSTRUET
ROBHD

EROG

SOLYENT

SE~BUH~BrArGi~Etnyipropiclate

11

1
20140904
3031

ot

spe
5 ot QNP 113

300.0 &
0.350040000 5
0.03060000
0. 40600002
0.40500000
0.561500068

SI-85



SO OT 0d 0  QAU w 2YW) S 0Y 0 O e DM NS R4l
10056 W0 W0 0 0D WD e e ) O = o ®
IR N D M R AMRI
NRME SG-BCR-F-ArGD-Furan- 1
EXPNG
PROCNO E
Date 20140905
Time Z0.08
INSTRUM spect
PROBHD 5 mm QNP 1H/132
PULPROG zg30
TD 32768
SOLVENT CpCli
OMe NS 16
D8 2
PHie S 5995.204 Wz
FIDRES 0.182958 Hz
0 Jita] 2.7329011 sec
RG 181
= oW 83,400 uszec
DE 6,00 usec
EtO,C TE 300,0 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
HMCWRE 0.061500000 sec

== CHANNEL fl =

300.1319508 KMHz
16384

309.13000863 MHz
EM
¢

0.30 Hz

0
1.00

Name
T T T T T T T T Date
7 [} 5 4 3 2 1 ppm N #
(= )

SI-86



AMRI; SRC
4
[
location; 15
r
) — W O W WM @
= & QA B B®E D0 =) - - mew We o -
o o [ O < w T [aties i ;N m w o
. " . . Poe e . [=] - DU MWD~ oy oy
£ ] G owoawwgon 0= . . .
3 = R P g o e B8h 83 % 3 Name
T TINTY NV
NB#¥
HEME SG-BCK-F~ArGD~Furan=- %
EXPHO
BROCHO 1
o 20140905
Time 21.50
ITRSTRUM spect
PROBHD 5 mm QNP 1H/13
FULPROG wqpgll
D 65536
SOLVENT CDC13
Hs 3000
s i}
SWH 22675.736 Hz
FIDRES 0.346004 Ea
AD 1.4451188 sec
RG 4096
oW 22,050 usec
DE &.00 usec
TE 306.0 X
ol 3.50000000 sec
a1l $.,032000000 sec
DELTR 0.40000001 sec
MCREST 0.000000C0 sec
MCWRE 2.01500000 sec
== CHANNEL fl =
13C
.00 usec
~%.00 dB
T5.4767751 MHEz
HANNEL £2
t CPOPRGZ waltzle
HUC2 14
bepn2 80.00 usec
L2 0.00 a8
PL12 $146.33 ds
PLL3 16.00 dB
SFQ2 300.1315007 MHz
51 131072
E H sF 75.4677512 lifz
" el sl el ; A il Lk oW o
S8R 0
Lz 9.30 Hz
GB 9
T T T T T T T i 7 T T 3 LI T e t-40
210 200 190 180 170 160 15¢ 140 130 120 119 100 80 g0 70 %0 50 40 30 20 10 ppm

SI-87



it

.30

a

)
5
IR

s
0
<

g Alany Moleoular Research e

couist

ONO
A
ULPROG
DRES
Name
Pate

EXPNG
PRV
7 -
RG

e

N T 3 T
2 1 0 pom

M L6°0

OMe

j30)

>1-88



>51-89

]
1

.
r

;7 SRC

AMRT
location

Name
Date

1782y
@@@.mwumy{
095705
mmb.ommwwr
6T0°T5-
E0F TS—
566755
Nﬂm.mmmw
97855
mmw.ﬂouw\w
165°19

BLS HL
2607 L0

9ThLL— T
@omAmp‘\\w

0£T 601
15 80T
265501
GTL TTT e
11 2T~

FLO70TT
Wﬁa.ﬁmﬂif/r

9487 1€1

mﬁm.HMﬁMWWr

£0Z°ZET

£95 81—

03 PET

£06° 58

tze et~

mwo.mwﬁz\\w

oIR BHT
1\1

LZOTTST

NG #

PROCNG

22 a -i*iza})

oo

LT

25T

o

K

TACHR]

e,

10 ppm

20

200 1%0 180 17¢ 160 15¢ 140 130 3120 110 100 20 a0 10 &0 50

210




