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1. General information

Reactions were monitored by thin layer chromatography using UV light to visualize the course
of reaction. Purification of reaction products was carried out by flash chromatography on silica gel
or just by simple filtration and washing. 'H and 3CNMR spectra were obtained using a Bruker
DPX-400 spectrometer. 'H NMR chemical shifts are reported in ppm (J) relative to
tetramethylsilane (TMS) with the solvent resonance employed as the internal standard. Data are
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet),
coupling constants (Hz) and integration. '*C NMR chemical shifts are reported in ppm (J) from
tetramethylsilane (TMS) with the solvent resonance as the internal standard. Melting points were

measured on an electrothermal digital melting point apparatus.

2. Synthesis synthesis of natural product-inspired hybrids 3

In a sealed tube equipped with a magnetic stirring bar, a mixture of 0.3 mmol of compound 1,
0.2 mmol of compound 2, 0.5 mmol of proline in 2.0 mL of CH3CN was stirred at 80 °C for 3 h,
and then was purified by flash chromatography to give the desired product 3, using hexane/EtOAc

(5/1, v/v) as the eluent.

3. Characterization data of compounds 3

3aa: Light yellow solid, m.p. 257.3-258.8 °C; yield 67% (59.5 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) o: 1.25-1.28 (m, 1H), 1.54-1.60 (m, 1H), 1.70-1.75 (m, 2H), 1.81-1.88 (m, 2H), 1.92-
1.96 (m, 2H), 2.01-2.08 (m, 3H), 2.11-2.16 (m, 1H), 2.31-2.42 (m, 3H), 2.54-2.62 (m, 2H), 2.75-
2.81 (m, 1H), 3.15 (s, 3H), 3.77-3.81 (m, 1H), 3.91-3.96 (m, 1H), 4.33-4.39 (m, 1H), 4.66 (s, 1H),
4.77 (s, 1H), 4.94 (s, 1H), 5.01 (s, 1H), 6.84 (d, J = 7.6 Hz, 1H), 7.05-7.09 (m, 1H), 7.36-7.40 (m,
1H), 7.63 (d, J = 8.0 Hz, 1H); '*C NMR (CDCl;, 100 MHz) d: 25.9, 27.5, 29.5, 29.8, 32.1, 32.2,
34.8,35.7,44.2,47.4,49.3, 52.9, 59.8, 65.4, 76.3, 84.6, 108.1, 109.4, 112.0, 122.9, 123.4, 128.5,
130.1, 145.2, 149.3, 151.2, 176.3, 179.7, HRMS (ESI-TOF) m/z: Calcd. for C,sH33N,0; [M+H]*:

445.2486; Found: 445.2489.

S2



3ab: Light yellow solid, m.p. 193.3-194.6 °C; yield 61% (55.9 mg), 10:1 dr; 'H NMR (CDCL,
400 MHz) 6: 1.25-1.29 (m, 4H), 1.56-1.62 (m, 1H), 1.72-1.78 (m, 2H), 1.82-1.89 (m, 2H), 1.92-
1.96 (m, 1H), 1.99-2.10 (m, 4H), 2.17-2.21 (m, 1H), 2.31-2.43 (m, 3H), 2.51-2.56 (m, 1H), 2.59-
2.62 (m, 1H), 2.78-2.83 (m, 1H), 3.47-3.52 (m, 1H), 3.78-3.83 (m, 1H), 3.91-3.98 (m, 2H), 4.33-
4.39 (m, 1H), 4.66 (s, 1H), 4.78 (s, 1H), 4.95 (s, 1H), 5.03 (s, 1H), 6.86 (d, J = 7.6 Hz, 1H), 7.05-
7.09 (m, 1H), 7.36-7.40 (m, 1H), 7.66 (d, J = 7.6 Hz, 1H); '*C NMR (CDCls;, 100 MHz) §: 13.0,
27.5,29.8,29.9, 32.0, 32.2, 34.6, 34.8, 44.3, 47.3, 49.3, 52.9, 60.0, 65.4, 76.1, 84.7, 108.1, 109.4,
112.1, 122.6, 123.6, 128.7, 130.0, 144.3, 149.2, 151.2, 175.9, 179.8; HRMS (ESI-TOF) m/z:

Calcd. for CyoH3sN,O3 [M+H]*: 459.2642; Found: 459.2644.

3ac: Light yellow solid, m.p. 195.7-196.8 °C; yield 55% (57.2 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) o: 1.67-1.20 (m, 1H), 1.44-1.52 (m, 1H), 1.56-1.62 (m, 1H), 1.65-1.78 (m, 3H), 1.86-
1.90 (m, 1H), 1.94-2.08 (m, 4H), 2.11-2.16 (m, 1H), 2.18-2.23 (m, 1H), 2.28-2.39 (m, 3H), 2.49-
2.52 (m, 1H), 2.74-2.79 (m, 1H), 3.69-3.73 (m, 1H), 3.82-3.88 (m, 1H), 4.26-4.32 (m, 1H), 4.47 (s,
1H), 4.51 (s, 1H), 4.55 (s, 1H), 4.69 (s, 1H), 4.88 (d, /= 1.2Hz, 1H), 4.98 (d, /= 1.2 Hz, 1H), 5.03
(s, 1H), 5.07 (s, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.95-6.99 (m, 1H), 7.19-7.26 (m, 6H), 7.58-7.60 (m,
1H); 3C NMR (CDCls, 100 MHz) d: 26.4, 28.7,29.4, 30.9, 31.4, 34.0, 36.2, 43.0, 43.8, 45.5, 48.3,
51.5, 58.8, 64.0, 75.2, 84.2, 108.0, 108.2, 110.4, 121.8, 122.4, 126.4, 126.8, 127.7, 127.8, 129.0,
135.0, 143.7, 148.6, 150.3, 175.3, 178.7; HRMS (ESI-TOF) m/z: Calcd. for C34H3,N,O; [M+H]*:

521.2799; Found: 521.2797.
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3ad: Light yellow solid, m.p. 237.7-238.4 °C; yield 68% (62.8 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) o: 1.18-1.22 (m, 1H), 1.49-1.55 (m, 1H), 1.66-1.79 (m, 4H), 1.85-1.89 (m, 1H), 1.95-
2.00 (m, 4H), 2.07-2.11 (m, 1H), 2.26-2.37 (m, 3H), 2.51-2.56 (m, 2H), 2.68-2.74 (m, 1H), 3.07 (s,
3H), 3.72-3.83 (m, 2H), 4.24-4.31 (m, 1H), 4.61 (s, 1H), 4.71 (s, 1H), 4.90 (s, 1H), 4.98 (s, 1H),
6.68-6.71 (m, 1H), 7.00-7.03 (m, 1H), 7.35-7.38 (m, 1H); *C NMR (CDCl;, 100 MHz) J: 24.7,
26.1, 28.1, 28.4, 30.6, 30.8, 33.4, 34.5, 43.1, 46.0, 47.8, 51.5, 58.7, 64.0, 74.9, 83.3, 106.9 (d, Jcr
= 8.1 Hz), 108.0, 110.6, 115.0 (d, Jcr = 24.1 Hz), 115.4 (d, Jcr = 26.0 Hz), 123.7 (d, Jcr = 8.2 Hz),
139.8, 147.9, 149.7, 157.6 (d, Jcr = 240.2 Hz), 174.7, 177.9; HRMS (ESI-TOF) m/z: Calcd. for

C,sH3,FN,O3 [M+H]™: 463.2391; Found: 463.2390.

3ae: Light yellow solid, m.p. 214.1-214.8 °C; yield 91% (95.0 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.17-1.21 (m, 1H), 1.48-1.54 (m, 1H), 1.65-1.81 (m, 4H), 1.85-1.89 (m, 1H), 1.95-
1.97 (m, 4H), 2.04-2.08 (m, 1H), 2.24-2.37 (m, 3H), 2.51-2.56 (m, 2H), 2.67-2.73 (m, 1H), 3.06 (s,
3H), 3.72-3.79 (m, 2H), 4.22-4.29 (m, 1H), 4.61 (s, 1H), 4.70 (s, 1H), 4.90 (s, 1H), 4.98 (s, 1H),
6.66 (d, J= 8.4 Hz, 1H), 7.44-7.46 (m, 1H), 7.68 (d, /= 2.0 Hz, 1H); 3C NMR (CDCl;, 100 MHz)
0:23.8,25.3,27.1,27.5,29.7,29.8, 32.5,33.2,42.2, 45.3, 47.0, 50.8, 57.8, 63.1, 73.9, 82.2, 107.2,
107.3,109.9, 113.3, 123.3, 129.2, 130.8, 142.0, 147.0, 148.7, 173.5, 176.9; HRMS (ESI-TOF) m/z:

Calcd. for C,3H3,BrN,O; [M+H]*: 523.1591; Found: 523.1594.

3af: Light yellow solid, m.p. 191.6-192.2 °C; yield 89% (84.7 mg), 19:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.18-1.23 (m, 4H), 1.51-1.57 (m, 1H), 1.66-1.82 (m, 4H), 1.84-1.88 (m, 1H), 1.96-
2.01 (m, 4H), 2.09-2.13 (m, 1H), 2.28-2.37 (m, 3H), 2.48-2.55 (m, 2H), 2.69-2.75 (m, 1H), 3.64-
3.70 (m, 1H), 3.71-3.74 (m, 1H), 3.78-3.84 (m, 1H), 3.90-3.95 (m, 1H), 4.24-4.31 (m, 1H), 4.61 (s,

1H), 4.72 (s, 1H), 4.88 (s, 1H), 4.95 (s, 1H), 6.91-6.96 (m, 1H), 7.03-7.08 (m, 1H), 7.38 (d, J= 7.6
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Hz, 1H); 3C NMR (CDCl;, 100 MHz) ¢: 13.2, 26.2, 28.5, 28.6, 30.6, 30.9, 33.5, 34.9, 35.5, 43.1,
45.9, 47.9, 51.6, 58.8, 64.0, 74.8, 83.4, 108.1, 110.9, 116.9 (d, Jor = 20.1 Hz), 121.7 (d, Jor = 6.4
Hz), 123.2, 125.1, 123.2, 125.1, 125.2, 129.9 (d, Jor = 8.2 Hz), 146.8 (d, Jor = 242.3 Hz), 147.8,
149.8, 174.3, 178.2; HRMS (ESI-TOF) m/z: Calcd. for CyoH3,FN,O5 [M+H]": 477.2548; Found:

477.2545.

3ag: Light yellow solid, m.p. 197.3-197.8 °C; yield 50% (49.2 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) o: 1.17-1.20 (m, 4H), 1.47-1.53 (m, 1H), 1.67-1.78 (m, 4H), 1.84-1.88 (m, 1H), 1.94-
1.99 (m, 3H), 2.03-2.13 (m, 2H), 2.28-2.38 (m, 3H), 2.48-2.52 (m, 2H), 2.69-2.75 (m, 1H), 3.34-
3.43 (m, 1H), 3.72-3.87 (m, 3H), 4.23-4.28 (m, 1H), 4.60 (s, 1H), 4.71 (s, 1H), 4.90 (s, 1H), 4.97
(s, 1H), 6.77 (s, 1H), 6.96 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 8.0 Hz, 1H); 3C NMR (CDCl;, 100
MHz) J: 11.9, 26.4, 28.8, 30.9, 31.2, 33.7, 35.4, 43.4, 46.1, 48.3, 51.8, 59.0, 64.2, 74.6, 83.9,
107.8, 108.3, 111.1, 121.0, 121.5, 128.8, 135.1, 144.6, 148.1, 150.2, 174.9, 178.5; HRMS (ESI-

TOF) m/z: Calcd. for C9H34CIN,O5 [M+H]*: 493.2252; Found: 493.2251.

3ah: Light yellow solid, m.p. 207.8-208.7 °C; yield 90% (88.6 mg), 17:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.22-1.26 (m, 4H), 1.49-1.55 (m, 1H), 1.66-1.81 (m, 4H), 1.84-1.88 (m, 1H), 1.96-
2.01 (m, 4H), 2.06-2.13 (m, 1H), 2.26-2.35 (m, 3H), 2.47-2.54 (m, 2H), 2.69-2.74 (m, 1H), 3.71-
3.81 (m, 2H), 4.02-4.08 (m, 2H), 4.24-4.30 (m, 1H), 4.61 (s, 1H), 4.72 (s, 1H), 4.89 (s, 1H), 4.95
(s, 1H), 6.90-6.93 (m, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 7.6 Hz, 1H); '3C NMR (CDCl;,
100 MHz) ¢: 14.1, 26.3, 28.6, 28.7, 30.8, 31.0, 33.7, 34.9, 43.2, 46.0, 47.9, 51.7, 59.0, 64.0, 74.1,
83.6, 108.2, 111.0, 113.7, 122.0, 125.4, 125.9, 131.5, 139.4, 147.9, 150.0, 175.2, 178.4; HRMS

(ESI-TOF) m/z: Caled. for CyoH34CIN,O5 [M+H]*: 493.2252; Found: 493.2253.
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3ai: Light yellow solid, m.p. 208.4-209.8 °C; yield 84% (90.0 mg), 8:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.17-1.20 (m, 4H), 1.48-1.54 (m, 1H), 1.68-1.77 (m, 4H), 1.84-1.88 (m, 1H), 1.95-
2.00 (m, 3H), 2.04-2.13 (m, 2H), 2.28-2.36 (m, 3H), 2.48-2.52 (m, 2H), 2.69-2.75 (m, 1H), 3.35-
3.41 (m, 1H), 3.73-3.87 (m, 3H), 4.23-4.28 (m, 1H), 4.60 (s, 1H), 4.72 (s, 1H), 4.90 (s, 1H), 4.98
(s, 1H), 6.92 (d, J = 1.6 Hz, 1H), 7.11-7.13 (m, 1H), 7.45 (d, J = 8.4 Hz, 1H); '3C NMR (CDCl;,
100 MHz) ¢: 10.8, 25.3, 27.7, 29.8, 30.1, 32.6, 34.4, 42.3, 45.0, 47.2, 50.7, 57.8, 63.1, 73.5, 82.9,
107.2, 109.4, 110.0, 120.4, 122.0, 123.3, 128.0, 143.6, 147.0, 149.1, 173.7, 177.4; HRMS (ESI-

TOF) m/z: Calcd. for C,9H34BrN,O5 [M+H]*: 537.1747; Found: 537.1746.

3aj: Light yellow solid, m.p. 207.8-208.3 °C; yield 45% (49.9 mg), 13:1 dr; '"H NMR (CDCl;,
400 MHz) o: 1.16-1.20 (m, 1H), 1.48-1.56 (m, 1H), 1.58-1.64 (m, 1H), 1.67-1.77 (m, 3H), 1.86-
1.90 (m, 1H), 1.94-2.00 (m, 3H), 2.12-2.25 (m, 3H), 2.31-2.37 (m, 2H), 2.41-2.46 (m, 1H), 2.50-
2.54 (m, 1H), 2.73-2.79 (m, 1H), 3.72-3.77 (m, 2H), 4.23-4.30 (m, 1H), 4.47 (d, J = 16.0 Hz, 1H),
4.58 (s, 1H), 4.70 (s, 1H), 4.91 (s, 1H), 5.00-5.06 (m, 2H), 6.63 (d, J = 8.4 Hz, 1H), 7.18-7.26 (m,
6H), 7.58 (d, J = 2.4 Hz, 1H); 3C NMR (CDCl;, 100 MHz) J: 25.8, 28.1, 28.6, 30.3, 30.7, 33.3,
35.4,42.4,43.4,45.0,47.7, 50.9, 58.4, 63.4, 74.3, 83.5, 107.7, 108.3, 109.9, 123.6, 125.7, 126.3,
126.6, 127.3, 127.4, 128.4, 133.9, 141.6, 147.9, 149.5, 174.3, 177.5; HRMS (ESI-TOF) m/z:

Calcd. for C34H;3CIN,O; [M+H]*: 555.2409; Found: 555.2412.

3ak: Light yellow solid, m.p. 205.4-206.7 °C; yield 79% (94.5 mg), 15:1 dr; '"H NMR (CDCl;,
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400 MHz) 6: 1.16-1.20 (m, 1H), 1.48-1.56 (m, 1H), 1.58-1.64 (m, 1H), 1.67-1.77 (m, 3H), 1.86-
1.90 (m, 1H), 1.94-1.99 (m, 3H), 2.12-2.24 (m, 3H), 2.30-2.37 (m, 2H), 2.41-2.45 (m, 1H), 2.50-
2.54 (m, 1H), 2.73-2.78 (m, 1H), 3.72-3.79 (m, 2H), 4.23-4.29 (m, 1H), 4.46 (d, J = 16.0 Hz, 1H),
4.58 (s, 1H), 4.70 (s, 1H), 4.91 (d, J = 1.6 Hz, 1H), 5.01 (s, 1H), 5.02 (d, J = 16.0 Hz, 1H), 6.58 (d,
J=8.4 Hz, 1H), 7.19-7.26 (m, 5H), 7.32-7.35 (m, 1H), 7.71 (d, J = 2.0 Hz, 1H); 3C NMR (CDCl,,
100 MHz) J: 26.4, 28.7, 29.2, 30.9, 31.3, 33.9, 36.0, 43.0, 44.0, 45.6, 48.3, 51.6, 59.1, 64.0, 74.9,
84.0, 108.4, 109.5, 110.6, 114.6, 124.6, 126.3, 126.9, 127.9, 130.6, 132.0, 134.5, 142.7, 148.5,
150.1, 174.8, 178.1; HRMS (ESI-TOF) m/z: Caled. for C34Hs6BrN,O; [M+H]*: 599.1904; Found:

599.1906.

3al: Light yellow solid, m.p. 205.3-206.1 °C; yield 91% (97.2 mg), 19:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.13-1.20 (m, 1H), 1.44-1.51 (m, 1H), 1.56-1.62 (m, 1H), 1.65-1.77 (m, 3H), 1.85-
1.89 (m, 1H), 1.95-2.01 (m, 3H), 2.06-2.24 (m, 6H), 2.29-2.41 (m, 3H), 2.50-2.53 (m, 1H), 2.74-
2.79 (m, 1H), 3.69-3.73 (m, 1H), 3.82-3.88 (m, 1H), 4.26-4.31 (m, 1H), 4.46 (d, J = 15.6 Hz, 1H),
4.56 (s, 1H), 4.69 (s, 1H), 4.89 (d, /= 1.2 Hz, 1H), 4.97 (d, /= 1.2 Hz, 1H), 5.03 (d, /= 15.6 Hz,
1H), 6.61 (d, J=7.6 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 7.18-7.25 (m, 5H), 7.40 (s, 1H); 3C NMR
(CDCl;, 100 MHz) J: 19.4, 25.5, 27.8, 28.4, 30.0, 30.5, 33.0, 35.2, 42.1, 42.9, 44.6, 47.4, 50.6,
57.9, 63.1, 74.3, 83.2, 106.8, 107.2, 109.5, 121.5, 125.5, 125.8, 126.9, 127.5, 128.4, 130.3, 134.2,
140.4, 147.8, 149.5, 174.3, 177.8; HRMS (ESI-TOF) m/z: Calcd. for C;sH3gN,O; [M+H]*:

535.2955; Found: 535.2958.

3ba: Light yellow solid, m.p. 207.8-208.1 °C; yield 77% (71.1 mg), 5:1 dr; '"H NMR (CDCl;,
400 MHz) J: 0.93-0.99 (m, 1H), 1.12 (s, 3H), 1.18 (d, /= 3.6 Hz, 1H), 1.43-1.47 (m, 2H), 1.55 (s,

3H), 1.75-1.80 (m, 1H), 1.84-1.88 (m, 1H), 1.93-2.03 (m, 6H), 2.18-2.23 (m, 2H), 2.32-2.38 (m,
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1H), 2.56-2.60 (m, 1H), 2.71-2.77 (m, 1H), 3.10 (s, 3H), 3.57-3.62 (m, 1H), 3.93-3.99 (m, 1H),
4.35-4.38 (m, 1H), 4.80 (d, J = 6.8 Hz, 1H), 6.79 (d, J = 8.0 Hz, 1H), 7.00-7.04 (m, 1H), 7.31-7.35
(m, 1H), 7.61 (d, J = 8.0 Hz, 1H); '*C NMR (CDCLs, 100 MHz) 6: 16.1, 16.3, 22.7, 25.1, 26.0,
26.4, 31.1, 34.1, 35.4, 46.1, 48.3, 60.0, 60.4, 64.3, 65.9, 74.8, 81.3, 107.0, 122.3, 122.4, 123.0,
128.0, 129.2, 134.1, 144.1, 175.4, 177.5; HRMS (ESI-TOF) m/z: Calcd. for Cy5H3sN,O,4 [M+H]*:

463.2591; Found: 463.2595.

)
CH3

3bb: Light yellow solid, m.p. 223.1-224.2 °C; yield 73% (72.4 mg), 7:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.00-1.03 (m, 1H), 1.13 (s, 3H), 1.18-1.19 (m, 1H), 1.47 (d, J = 10.0 Hz, 2H), 1.56 (s,
3H), 1.76-1.79 (m, 1H), 1.87 (d, J = 12.0 Hz, 2H), 1.97-2.00 (m, 4H), 2.13-2.16 (m, 1H), 2.21-
2.23 (m, 2H), 2.34-2.37 (m, 1H), 2.59-2.60 (m, 1H), 2.69-2.74 (m, 1H), 3.09 (s, 3H), 3.60-3.64 (m,
1H), 3.88-3.90 (m, 1H), 4.32-4.33 (m, 1H), 4.83 (d, J = 11.2 Hz, 1H), 6.73 (d, J = 8.4 Hz, 1H),
7.29-7.33 (m, 1H), 7.61 (d, J = 2.0 Hz, 1H); 13C NMR (CDCl;, 100 MHz) ¢: 16.1, 16.3,22.7, 25.3,
25.7, 26.4, 31.1, 34.1, 35.5, 46.4, 48.2, 60.2, 60.5, 64.2, 65.8, 74.5, 81.4, 107.9, 123.0, 124.1,
127.5, 128.4, 129.3, 134.1, 142.7, 175.1, 177.0; HRMS (ESI-TOF) m/z: Calcd. for C,3H34CIN,O4

[M+H]": 497.2202; Found: 497.2206.

3bc: Light yellow solid, m.p. 264.4-265.2 °C; yield 91% (90.3 mg), 17:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.97-1.03 (m, 1H), 1.13-1.14 (m, 3H), 1.18-1.23 (m, 1H), 1.46 (s, 1H), 1.51-1.56 (m,
4H), 1.75-1.79 (m, 1H), 1.85 (d, J = 14.4 Hz, 1H), 1.95-2.09 (m, 6H), 2.19-2.32 (m, 3H), 2.56 (d,
J=6.4 Hz, 1H), 2.69-2.75 (m, 1H), 3.48-3.49 (m, 3H), 3.58-3.63 (m, 1H), 3.86-3.89 (m, 1H), 4.35
(s, 1H), 4.88 (d, J = 11.2 Hz, 1H), 6.91-6.96 (m, 1H), 7.25-7.28 (m, 1H), 7.54-7.55 (m, 1H); 3C
NMR (CDCl;, 100 MHz) o: 15.5, 15.6, 22.1, 25.4, 25.8, 28.2, 30.4, 33.5, 34.8, 45.5, 47.4, 59.7,

59.9, 63.6, 65.2, 73.4, 80.7, 113.8, 122.2, 122.5, 124.6, 125.8, 130.9, 133.4, 139.4, 175.0, 176.7;
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HRMS (ESI-TOF) m/z: Calcd. for C,3H34CIN,O4 [M+H]™: 497.2202; Found: 497.2205.

3bd: Light yellow solid, m.p. 221.8-222.4 °C; yield 88% (95.0 mg), 12:1 dr; '"H NMR (CDCls,
400 MHz) ¢: 0.98-1.05 (m, 1H), 1.14 (s, 3H), 1.24-1.28 (m, 1H), 1.46-1.50 (m, 2H), 1.56 (s, 3H),
1.74-1.78 (m, 1H), 1.84-1.88 (m, 2H), 1.97-2.03 (m, 4H), 2.15-2.17 (m, 1H), 2.21-2.25 (m, 2H),
2.33-2.38 (m, 1H), 2.58-2.61 (m, 1H), 2.69-2.74 (m, 1H), 3.08 (s, 3H), 3.60-3.64 (m, 1H), 3.86-
3.91 (m, 1H), 4.33 (d, /= 2.4 Hz, 1H), 4.85 (d, /= 15.6 Hz, 1H), 6.68 (d, J = 8.4 Hz, 1H), 7.45-
7.48 (m, 1H), 7.74-7.75 (m, 1H); *C NMR (CDCl;, 100 MHz) J: 16.1, 16.3, 22.7, 25.2,25.7, 26.4,
31.1, 34.1, 35.5, 46.4, 48.3, 60.2, 60.5, 64.2, 65.8, 74.4, 81.4, 108.4, 114.9, 123.0, 1244, 131.1,
132.2, 134.1, 143.2, 175.0, 176.9; HRMS (ESI-TOF) m/z: Calcd. for C,sH34BrN,O4 [M+H]*:

541.1696; Found: 541.1693.

3be: Light yellow solid, m.p. 217.8-218.1 °C; yield 80% (81.6 mg), 15:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.96-1.04 (m, 1H), 1.14 (s, 3H), 1.22-1.26 (m, 4H), 1.46-1.51 (m, 1H), 1.56 (s, 3H),
1.61-1.66 (m, 1H), 1.75-1.80 (m, 1H), 1.84-1.88 (m, 2H), 1.95-2.03 (m, 4H), 2.15 (d, J = 8.8 Hz,
1H), 2.18-2.24 (m, 2H), 2.33-2.39 (m, 1H), 2.51-2.55 (m, 1H), 2.69-2.75 (m, 1H), 3.57-3.71 (m,
3H), 3.80-3.86 (m, 1H), 4.28-4.34 (m, 1H), 4.86 (d, J = 10.0 Hz, 1H), 6.80 (d, J = 1.6 Hz, 1H),
6.97 (d, J = 8.0 Hz, 1H), 7.54 (d, J = 8.4 Hz, 1H); 3C NMR (CDCl;, 100 MHz) ¢: 10.6, 15.1, 21.8,
25.2,30.0,33.1, 33.3,34.4,39.9,45.5,47.2, 59.2, 59.6, 63.1, 64.7, 73.5, 80.2, 106.9, 119.9, 120.8,
122.4,128.3, 132.9, 134.2, 143.6, 174.1, 176.4; HRMS (ESI-TOF) m/z: Calcd. for C,9H36CIN,O4

[M+H]*: 511.2358; Found: 511.2357.
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3bf: Light yellow solid, m.p. 223.8-224.2 °C; yield 75% (76.5 mg), 10:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.97-1.03 (m, 1H), 1.14 (s, 3H), 1.23 (s, 1H), 1.26-1.30 (m, 3H), 1.47-1.52 (m, 1H),
1.56 (s, 3H), 1.62-1.65 (m, 1H), 1.75-1.80 (m, 1H), 1.84-1.88 (m, 1H), 1.92-2.04 (m, 5H), 2.11 (d,
J = 8.8 Hz, 1H), 2.19-2.56 (m, 2H), 2.31-2.37 (m, 1H), 2.51-2.55 (m, 1H), 2.69-2.74 (m, 1H),
3.58-3.63 (m, 1H), 3.79-3.85 (m, 1H), 4.03-4.09 (m, 2H), 4.29-4.34 (m, 1H), 4.89 (d, /= 10.0 Hz,
1H), 6.91-6.95 (m, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H); 13C NMR (CDCl;, 100
MHz) 0: 14.0, 16.1, 22.8, 26.3, 26.4, 30.9, 34.3, 35.4, 36.0, 46.5, 47.9, 60.4, 60.5, 64.0, 65.7, 74.1,
81.1, 113.9, 122.6, 123.5, 125.6, 126.5, 131.7, 133.9, 139.5, 175.6, 177.3; HRMS (ESI-TOF) m/z:

Calcd. for C29H36C1N204 [M+H]+: 51 12358, Found: 511.2355.

3bg: Light yellow solid, m.p. 216.2-216.8 °C; yield 77% (85.6 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.96-1.01 (m, 1H), 1.14 (s, 3H), 1.20-1.23 (m, 1H), 1.38-1.45 (m, 1H), 1.53 (s, 3H),
1.58-1.63 (m, 1H), 1.77-1.92 (m, 3H), 1.96-2.10 (m, SH), 2.17-2.25 (m, 2H), 2.38-2.44 (m, 1H),
2.56-2.59 (m, 1H), 2.70-2.76 (m, 1H), 3.60-3.64 (m, 1H), 3.74-3.80 (m, 1H), 4.33-4.37 (m, 1H),
4.75 (d, J=15.6 Hz, 2H), 4.83 (d, J = 16.0 Hz, 1H), 6.62-6.65 (m, 1H), 6.90-6.95 (m, 1H), 7.19-
7.27 (m, 5H), 7.40-7.42 (m, 1H); 3C NMR (CDCl;, 100 MHz) §: 16.0, 16.1, 22.9, 26.1, 26.5, 30.8,
35.0,35.4,40.3, 42.9, 47.0, 47.9, 60.6, 60.7, 64.0, 65.7, 75.3, 81.0, 108.5 (d, Jcr = 8.2 Hz), 115.5
(d, Jorp = 24.2 Hz), 116.6 (d, Jop = 26.1 Hz), 123.5, 124.1 (d, Jcr = 8.0 Hz), 126.3, 126.8, 127.9,
133.9, 134.3, 139.4, 158.4 (d, Jcr = 239.4 Hz), 175.3, 177.3; HRMS (ESI-TOF) m/z: Calcd. for

C34H38FN204 [M+H]+: 5572810, Found: 557.2805.
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3bh: Light yellow solid, m.p. 230.6-231.5 °C; yield 88% (100.7 mg), 18:1 dr; 'H NMR (CDCL,
400 MHz) &: 0.95-1.03 (m, 1H), 1.14 (s, 3H), 1.14-1.24 (m, 1H), 1.37-1.43 (m, 1H), 1.52 (s, 3H),
1.61-1.67 (m, 1H), 1.76-1.85 (m, 2H), 1.87-1.92 (m, 1H), 1.95-2.05 (m, 5H), 2.20-2.22 (m, 2H),
2.37-2.43 (m, 1H), 2.55-2.59 (m, 1H), 2.69-2.74 (m, 1H), 3.60-3.64 (m, 1H), 3.73-3.78 (m, 1H),
4.31-4.35 (m, 1H), 4.72-4.84 (m, 3H), 6.64 (d, J = 8.4 Hz, 1H), 7.17-7.24 (m, 6H), 7.61 (d, J = 2.0
Hz, 1H); '*C NMR (CDCls, 100 MHz) &: 16.1, 22.9, 26.1, 26.4, 30.8, 35.0, 35.4, 40.3, 42.9, 47.0,
48.0, 60.6, 60.7, 64.0, 65.6, 75.2, 81.0, 109.0, 123.5, 124.2, 126.3, 126.9, 127.5, 127.9, 128.6,
129.1, 134.1, 142.0, 175.0, 177.2; HRMS (ESI-TOF) m/z: Caled. for C3;HssCIN,O4 [M+H]*:

573.2515; Found: 573.2512.

3bi: Light yellow solid, m.p. 216.7-217.2 °C; yield 89% (109.6 mg), 15:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.95-1.03 (m, 1H), 1.14 (s, 3H), 1.20-1.24 (m, 1H), 1.36-1.43 (m, 1H), 1.52 (s, 3H),
1.61-1.67 (m, 1H), 1.76-1.84 (m, 2H), 1.87-1.91 (m, 1H), 2.00-2.09 (m, 5H), 2.21 (d, J = 8.8 Hz,
1H), 2.37-2.43 (m, 1H), 2.55-2.59 (m, 1H), 2.69-2.74 (m, 1H), 3.60-3.64 (m, 1H), 3.72-3.77 (m,
1H), 4.31-4.35 (m, 1H), 4.72-4.84 (m, 3H), 6.60 (d, J = 8.4 Hz, 1H), 7.19-7.26 (m, 5H), 7.32-7.35
(m, 1H), 7.74 (d, J = 1.6 Hz, 1H); 3C NMR (CDCl;, 100 MHz) §: 16.1, 22.9, 26.1, 26.3, 30.8,
35.0, 35.4, 40.2, 42.8, 47.0, 48.0, 60.6, 60.7, 64.0, 65.6, 75.1, 81.0, 109.5, 114.9, 123.5, 124.6,
126.3, 126.4, 126.9, 127.8, 127.9, 131.3, 132.1, 133.9, 134.1, 142.4, 174.9, 177.1; HRMS (ESI-

TOF) m/z: Calcd. for C34H3sBrN,O4 [M+H]*: 617.2009; Found: 617.2014.
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3bj: Light yellow solid, m.p. 220.8-221.1 °C; yield 91% (100.5 mg), >20:1 dr; '"H NMR (CDCls,
400 MHz) ¢: 0.93-1.01 (m, 1H), 1.13 (s, 3H), 1.18-1.23 (m, 1H), 1.33-1.39 (m, 1H), 1.51 (s, 3H),
1.54-1.58 (m, 1H), 1.75-1.81 (m, 1H), 1.86-1.91 (m, 2H), 1.94-2.06 (m, 6H), 2.14 (d, J = 8.8 Hz,
1H), 2.21-2.24 (m, 1H), 2.25 (s, 3H), 2.35-2.40 (m, 1H), 2.55-2.58 (m, 1H), 2.71-2.76 (m, 1H),
3.57-3.62 (m, 1H), 3.83-3.89 (m, 1H), 4.35-4.40 (m, 1H), 4.70-4.83 (m, 3H), 6.62 (d, J = 8.0 Hz,
1H), 7.01 (d, J = 8.0 Hz, 1H), 7.17-7.26 (m, 5H), 7.43 (s, 1H); 3C NMR (CDCl;, 100 MHz) J:
16.0, 16.1, 20.4, 22.9, 26.1, 26.6, 30.8, 34.8, 35.4, 40.3, 42.8, 46.6, 48.1, 60.3, 60.5, 64.0, 65.7,
75.4, 81.0, 107.8, 122.4, 123.4, 126.4, 126.7, 127.8, 129.0, 129.4, 131.6, 134.0, 134.7, 141.1,

175.4, 177.7, HRMS (ESI-TOF) m/z: Calcd. for C3sH4N2O4 [M+H]*: 553.3061; Found: 553.3064.

3bk: Light yellow solid, m.p. 232.8-233.1 °C; yield 90% (86.8 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 0.97-1.05 (m, 1H), 1.15 (s, 3H), 1.17-1.20 (m, 1H), 1.54 (s, 3H), 1.66-1.90 (m, 5H),
1.98-2.01 (m, 4H), 2.18-2.21 (m, 3H), 2.38-2.43 (m, 1H), 2.58-2.62 (m, 1H), 2.65-2.71 (m, 1H),
3.62-3.66 (m, 1H), 3.77-3.82 (m, 1H), 4.26-4.30 (m, 1H), 4.89 (d, J=10.8 Hz, 1H), 6.81 (d, J =
8.4 Hz, 1H), 7.21-7.24 (m, 1H), 7.57 (s, 1H); *C NMR (CDCl;, 100 MHz) J: 13.2, 16.1, 20.1,
22.8,26.1, 26.4, 31.1, 34.4, 35.4, 40.7, 46.5, 48.0, 59.4, 60.4, 60.6, 64.1, 65.8, 75.4, 81.3, 110.0,
123.2, 124.7, 127.4, 128.6, 129.2, 134.1, 139.9, 176.9, 177.8; HRMS (ESI-TOF) m/z: Calcd. for

Cy7H3,CIN,O4 [M+H]™: 483.2045; Found: 483.2044.
4. Synthesis synthesis of natural product-inspired hybrids 4

In a sealed tube equipped with a magnetic stirring bar, a mixture of 0.2 mmol of compound 3,
m-CPBA (2.2 eq) in 2.0 mL of CHCl; was stirred at rt for 30 min, and then was directly loaded
onto a silica gel and purified by flash chromatography to give the desired product 4, using

MeOH/EtOAc (1/20, v/v) as the eluent.
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4aa: Light yellow solid, m.p. 170.1-170.9 °C; yield 77% (70.8 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.25-1.30 (m, 1H), 1.54-1.70 (m, 6H), 1.84 (d, J = 14.0 Hz, 1H), 2.03 (s, 2H), 2.20-
2.39 (m, 5H), 2.48 (s, 1H), 2.93 (s, 1H), 3.11-3.15 (m, 4H), 3.23-3.28 (m, 1H), 3.45 (s, 1H), 3.77-
3.81 (m, 1H), 4.60 (s, 1H), 4.71 (s, 1H), 4.91 (s, 1H), 5.01 (s, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.95-
6.99 (m, 1H), 7.26-7.30 (m, 1H), 7.50 (d, J = 5.2 Hz, 1H); 3C NMR (CDCl;, 100 MHz) §: 23.3,
24.2,26.0,27.0, 28.6, 29.7, 32.2, 36.4, 45.4, 45.9, 47.1, 52.7, 58.3, 62.0, 80.0, 82.7, 107.8, 109.6,
111.7, 123.4, 125.4, 127.3, 130.6, 144.4, 149.6, 151.2, 171.6, 175.8; HRMS (ESI-TOF) m/z:

Caled. for CygH33N,04 [M+H]": 461.2435; Found: 461.2438.

4ab: Light yellow solid, m.p. 168.1-168.8 °C; yield 78% (73.9 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.17-1.21 (m, 3H), 1.24-1.28 (m, 1H), 1.54-1.72 (m, 6H), 1.84 (d, J = 14.4 Hz, 1H),
2.07 (s, 2H), 2.22-2.39 (m, 4H), 2.41-2.47 (m, 2H), 2.89-2.93 (m, 1H), 3.16 (s, 1H), 3.24-3.29 (m,
1H), 3.46-3.53 (m, 2H), 3.77-3.82 (m, 1H), 3.83-3.88 (m, 1H), 4.59 (s, 1H), 4.71 (s, 1H), 4.91 (s,
1H), 5.02 (s, 1H), 6.74 (d, J = 8.0 Hz, 1H), 6.94-6.98 (m, 1H), 7.25-7.29 (m, 1H), 7.51 (d, J=7.2
Hz, 1H); *C NMR (CDCl;, 100 MHz) d: 12.7, 23.1, 24.2, 27.1, 28.8, 29.8, 32.2, 34.4, 36.8, 45.6,
46.0, 46.9, 52.7, 58.3, 62.0, 79.9, 82.8, 107.9, 109.5, 111.8, 123.2, 125.6, 127.5, 130.6, 143.4,
149.6, 151.3, 171.2, 175.9; HRMS (ESI-TOF) m/z: Calcd. For CyH35sN,04 [M+H]*: 475.2591;

Found: 475.2595.

4ac: Light yellow solid, m.p. 188.1-188.5 °C; yield 70% (75.0 mg), >20:1 dr; '"H NMR (CDCl;,

400 MHz) 6: 1.20-1.24 (m, 1H), 1.44 (s, 1H), 1.60-1.75 (m, SH), 1.85 (d, J = 14.4 Hz, 1H), 2.04 (s,
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1H), 2.15-2.51 (m, 7H), 2.91-2.96 (m, 1H), 3.20 (s, 1H), 3.26-3.31 (m, 1H), 3.47 (s, 1H), 3.76-
3.81 (m, 1H), 4.58 (s, 1H), 4.61 (d, J = 16.0 Hz, 1H), 4.69 (s, 1H), 4.92 (s, 1H), 5.01 (d, J = 16.0
Hz, 1H), 5.02-5.03 (m, 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.91-6.95 (m, 1H), 7.16-7.26 (m, 6H), 7.52
(d, J= 7.2 Hz, 1H); 3C NMR (CDCls, 100 MHz) 6: 23.1, 24.3, 27.1, 29.2, 29.7, 32.4, 37.1, 43.7,
45.5,46.3,46.7,52.5, 58.4, 62.1, 79.8, 82.9, 108.9, 109.6, 111.5, 123.5, 125.3, 127.6, 127.8, 128.9,
130.6, 135.8, 143.9, 149.8, 151.3, 171.6, 175.9; HRMS (ESI-TOF) m/z: Caled. For C34H;;N,O,

[M+H]*: 537.2748; Found: 537.2752.

4ad: Light yellow solid, m.p. 178.1-178.7 °C; yield 74% (70.7 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.26-1.29 (m, 1H), 1.56-1.74 (m, 6H), 1.85 (d, J = 14.4 Hz, 1H), 2.15 (s, 3H), 2.28-
2.36 (m, 4H), 2.52 (s, 1H), 2.89-2.92 (m, 1H), 3.09-3.11 (m, 4H), 3.23 (s, 1H), 3.42 (s, 1H), 3.79-
3.84 (m, 1H), 4.62 (s, 1H), 4.72 (s, 1H), 4.92 (s, 1H), 5.02 (s, 1H), 6.65-6.68 (m, 1H), 6.96-7.01
(m, 1H), 7.33 (s, 1H); 3C NMR (CDCl;, 100 MHz) J: 23.0, 24.2, 26.2, 26.9, 28.6, 29.7, 32.2, 36.5,
45.6, 46.0, 47.0, 52.6, 58.3, 61.9, 79.7, 82.6, 108.3, 108.4, 109.7, 111.8, 115.7, 116.8, 126.7 (d,
Jer = 20.0 Hz), 140.3, 149.6, 151.1, 159.6 (d, Jor = 240.4 Hz), 171.3, 175.6; HRMS (ESI-TOF)

m/z: Calcd. For CpgH3,FN,O4 [M+H]*: 479.2341; Found: 479.2341.

4ae: Light yellow solid, m.p. 171.2-171.8 °C; yield 67% (72.1 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.26-1.29 (m, 1H), 1.62-1.75 (m, 6H), 1.85 (d, /= 14.4 Hz, 1H), 2.02-2.17 (m, 3H),
2.31-2.39 (m, 4H), 2.53 (s, 1H), 2.92 (s, 1H), 3.06-3.13 (m, 4H), 3.22-3.27 (m, 1H), 3.42 (s, 1H),
3.79-3.84 (m, 1H), 4.63 (s, 1H), 4.72 (s, 1H), 4.94 (d, J = 1.6 Hz, 1H), 5.04 (d, J = 1.6 Hz, 1H),
6.03 (d, J = 8.4 Hz, 1H), 7.41-7.43 (m, 1H), 7.66 (s, 1H); 3C NMR (CDCl;, 100 MHz) J: 23.1,
24.2,26.1, 26.9, 28.7, 29.7, 32.1, 36.3, 38.1, 46.2, 47.2, 52.7, 57.3, 62.0, 81.0, 82.6, 109.2, 109.8,
111.8, 115.9, 130.6, 133.4, 143.4, 149.6, 151.1, 160.7, 171.1, 175.4; HRMS (ESI-TOF) m/z:

Calcd. For CygH3BrN,NaO4 [M+H]*: 561.1359; Found: 561.1362.
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d4af: Light yellow solid, m.p. 181.7-181.3 °C; yield 77% (75.8 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.20-1.24 (m, 3H), 1.28-1.32 (m, 1H), 1.50-1.79 (m, 7H), 1.84 (d, J = 14.0 Hz, 1H),
2.09-2.15 (m, 2H), 2.20 (s, 1H), 2.30-2.38 (m, 3H), 2.51 (s, 1H), 2.91-2.93 (m, 1H), 3.15 (s, 1H),
3.23-3.29 (m, 1H), 3.45 (s, 1H), 3.71-3.76 (m, 1H), 3.78-3.83 (m, 1H), 3.93-3.98 (m, 1H); 3C
NMR (CDCls, 100 MHz) o: 13.2, 21.9, 23.3, 26.1, 27.8, 28.3, 28.8, 31.2, 35.7, 44.7, 45.9, 51.7,
57.1, 60.9, 65.3, 78.7, 81.8, 108.6, 110.9, 117.7 (d, Jor = 21.2 Hz), 122.6, 122.7, 127.1, 129.4,
145.7 (d, Jcrp = 242.3 Hz), 148.4, 150.2, 169.7, 174.7; HRMS (ESI-TOF) m/z: Calcd. For

CaoH34FN,O4 [M+H]": 493.2497; Found: 493.2496.

4ag: Light yellow solid, m.p. 176.2-176.8 °C; yield 75% (76.2 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.23-1.27 (m, 3H), 1.33-1.41 (m, 1H), 1.70-1.82 (m, 6H), 1.92 (d, J = 14.4 Hz, 1H),
2.13-2.25 (m, 3H), 2.39-2.46 (m, 4H), 2.58 (s, 1H), 2.99 (s, 1H), 3.20 (s, 1H), 3.30-3.35 (m, 1H),
3.51-3.58 (m, 2H), 3.87-3.91 (m, 2H), 4.69 (s, 1H), 4.79 (s, 1H), 5.01 (d, J= 1.6 Hz, 1H), 5.11 (d,
J=1.6 Hz, 1H), 6.75 (d, J= 7.6 Hz, 1H), 7.31-7.34 (m, 1H), 7.61 (s, 1H); *C NMR (CDCl;, 100
MHz) ¢: 12.6, 22.5, 24.5, 27.0, 28.8, 29.8, 32.2, 34.6, 36.7, 45.3, 46.0, 47.0, 52.8, 58.3, 62.0, 79.9,
82.3, 108.9, 109.7, 111.9, 128.0, 128.4, 128.6, 130.6, 142.0, 149.6, 151.1, 170.8, 175.5; HRMS

- m/z: Calcd. tor CyoHsy 204 [M+ : . ; Found: . .
(ESI-TOF) m/z: Calcd. for Cy9H34CIN,O4 [M+H]*: 509.2202; Found: 509.2199

4ah: Light yellow solid, m.p. 183.2-183.8 °C; yield 69% (70.1 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.17-1.21 (m, 3H), 1.25-1.29 (m, 1H), 1.51-1.79 (m, 6H), 1.84 (d, J = 14.4 Hz, 1H),

2.05 (s, 1H), 2.17 (s, 2H), 2.31-2.39 (m, 3H), 2.51 (s, 2H), 2.92 (s, 1H), 3.14 (s, 1H), 3.14-3.27 (m,
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1H), 3.44-3.49 (m, 2H), 3.79-3.87 (m, 2H), 4.62 (s, 1H), 4.72 (s, 1H), 4.93 (s, 1H), 5.02 (s, 1H),
6.73 (d, J= 1.6 Hz, 1H), 6.93 (d, /= 8.0 Hz, 1H), 7.44 (d, J= 7.6 Hz, 1H); '3C NMR (CDCl3, 100
MHz) 6: 12.7, 22.9, 24.2, 26.9, 29.0, 29.8, 32.3, 34.6, 36.9, 45.5, 46.9, 52.7, 58.5, 62.0, 79.4, 82.9,
108.6, 109.6, 111.8, 123.0, 123.9, 128.8, 136.6, 144.8, 149.4, 151.3, 171.1, 175.8; HRMS (ESI-

TOF) m/z: Calcd. For CyoH34CIN,O4 [M+H]*: 509.2202; Found: 509.2206.

d4ai: Light yellow solid, m.p. 194.2-195.1 °C; yield 76% (77.2 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.22-1.26 (m, 3H), 1.27-1.31 (m, 1H), 1.54-1.77 (m, 6H), 1.84 (d, J = 14.0 Hz, 1H),
2.08-2.11 (m, 2H), 2.19 (s, 1H), 2.29-2.40 (m, 3H), 2.52 (s, 2H), 2.91-2.93 (m, 1H), 3.15 (s, 1H),
3.22-3.28 (m, 1H), 3.45 (s, 1H), 3.77-3.82 (m, 1H), 4.02-4.16 (m, 2H), 4.62 (s, 1H), 4.73 (s, 1H),
4.92 (s, 1H), 5.01 (s, 1H), 6.86-6.90 (m, 1H), 7.20-7.22 (m, 1H), 7.46 (d, J = 6.4 Hz, 1H); 3C
NMR (CDCl;, 100 MHz) 4: 14.0, 22.1, 23.2, 26.1, 27.8, 28.7, 31.2, 35.4, 35.6, 44.7, 44.9, 45.9,
51.7, 57.2, 60.9, 78.2, 81.8, 108.6, 110.9, 135.6, 122.9, 125.0, 127.5, 132.1, 138.7, 148.3, 150.2,
170.5, 174.7; HRMS (ESI-TOF) m/z: Calcd. For CyH3,CIN,O4 [M+H]*: 509.2202; Found:

509.2203.

4aj: Light yellow solid, m.p. 167.7-168.2 °C; yield 68% (75.1 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 1.17-1.21 (m, 3H), 1.25-1.31 (m, 1H), 1.53-1.78 (m, 6H), 1.84 (d, J = 14.8 Hz, 1H),
2.05 (s, 1H), 2.18 (s, 2H), 2.31-2.39 (m, 4H), 2.52 (s, 1H), 2.92 (s, 1H), 3.14 (s, 1H), 3.21-3.27 (m,
1H), 3.43-3.49 (m, 2H), 3.79-3.87 (m, 2H), 4.62 (s, 1H), 4.73 (s, 1H), 4.93 (d, J = 1.6 Hz, 1H),
5.03 (d, J= 1.6 Hz, 1H), 6.88 (d, /= 2.0 Hz, 1H), 7.08-7.10 (m, 1H), 7.38 (d, /= 7.6 Hz, 1H); 3C
NMR (CDCl;, 100 MHz) o: 12.7, 22.6, 24.2, 26.9, 29.0, 29.8, 32.3, 34.6, 37.0, 45.6, 46.2, 46.9,
52.6, 58.3, 61.8, 79.7, 82.9, 109.6, 111.4, 111.8, 124.7, 126.0, 128.9, 129.1, 144.9, 149.4, 151.3,
171.0, 175.8; HRMS (ESI-TOF) m/z: Calcd. For Cy9H34BrN,O4 [M+H]*: 553.1696; Found:
553.1700.
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4ak: Light yellow solid, m.p. 175.2-175.7 °C; yield 73% (83.2 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.24-1.27 (m, 1H), 1.52-1.69 (m, 5H), 1.75-1.80 (m, 1H), 1.86 (d, J = 14.0 Hz, 1H),
2.06 (s, 1H), 2.24-2.42 (m, 6H), 2.48 (s, 1H), 2.93 (s, 1H), 3.18 (s, 1H), 3.25-3.30 (m, 1H), 3.45 (s,
1H), 3.79-3.84 (m, 1H), 4.59 (d, J = 12.8 Hz, 1H), 4.61 (s, 1H), 4.72 (s, 1H), 4.95-5.04 (m, 3H),
6.59 (d, J = 8.4 Hz, 1H), 7.15-7.25 (m, 6H), 7.55 (s, 1H); 3C NMR (CDCl;, 100 MHz) J: 23.3,
24.3,26.9,29.2,29.7,32.3,37.0, 43.8, 45.7, 46.2, 46.7, 52.5, 58.5, 61.8, 79.9, 82.8, 109.9, 111.6,
116.4, 127.4, 128.0, 129.0, 130.5, 135.2, 142.3, 149.8, 151.1, 171.2, 175.5; HRMS (ESI-TOF) m/z:

Caled. For C34H36CIN,O4 [M+H]": 571.2358; Found: 571.2361.

d4al: Light yellow solid, m.p. 184.0-184.5 °C; yield 69% (84.7 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.21-1.26 (m, 1H), 1.48-1.70 (m, 5H), 1.74-1.80 (m, 1H), 1.86 (d, J = 14.0 Hz, 1H),
2.03 (s, 1H), 2.23-2.48 (m, 7H), 2.93 (s, 1H), 3.18 (s, 1H), 3.24-3.30 (m, 1H), 3.44 (s, 1H), 3.79-
3.84 (m, 1H), 4.58 (d, J = 14.8 Hz, 1H), 4.61 (s, 1H), 4.71 (s, 1H), 4.95-5.04 (m, 3H); '*C NMR
(CDCl;, 100 MHz) 4: 23.0, 24.1, 26.9, 29.2, 29.7, 32.2, 37.0, 43.8, 45.6, 46.3, 46.7, 52.5, 58.2,
61.9,79.9,82.7,109.8, 110.4, 111.6, 116.1, 127.4, 128.0, 129.0, 130.6, 133.5, 135.2, 143.0, 149.8,
151.1, 171.1, 175.5; HRMS (ESI-TOF) m/z: Calcd. For C34H3¢BrN,O4 [M+H]*: 615.1853; Found:

615.1853.

4am: Light yellow solid, m.p. 165.5-165.9 °C; yield 70% (77.0 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 1.23-1.27 (m, 1H), 1.44 (s, 1H), 1.56-1.76 (m, 6H), 1.84 (d, J = 14.4 Hz, 1H), 2.01-
2.05 (m, 1H), 2.15-2.52 (m, 11H), 2.92-2.97 (m, 1H), 3.21 (s, 1H), 3.28-3.33 (m, 1H), 3.48 (d, J =
6.8 Hz, 1H), 3.76-3.81 (m, 1H), 4.58 (s, 1H), 4.60 (d, J = 15.6 Hz, 1H), 4.70 (s, 1H), 4.93 (d, J =
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1.2 Hz, 1H), 5.00 (d, J = 15.6 Hz, 1H), 5.02 (s, 1H), 6.58 (d, J = 8.0 Hz, 1H), 6.98-7.00 (m, 1H),
7.19-7.25 (m, 5H), 7.34 (s, 1H); 3C NMR (CDCls, 100 MHz) 8: 21.3, 23.1, 24.3, 27.1, 29.2, 29.7,
32.3, 37.0, 43.7, 45.6, 46.3, 46.6, 52.5, 58.3, 62.1, 79.7, 82.8, 108.7, 109.5, 111.4, 125.3, 127.5,
127.7, 128.1, 128.8, 130.9, 133.1, 135.9, 141.5, 149.9, 151.4, 171.6, 175.9; HRMS (ESI-TOF) m/z:

Caled. For C;35H33N,NaO4 [M+H]*: 573.2724; Found: 573.2727.

4ba: Light yellow solid, m.p. 271.0-271.5 °C; yield 76% (75.1 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.38-0.40 (m, 1H), 0.89-0.97 (m, 1H), 1.09-1.14 (m, 1H), 1.19 (s, 3H), 1.26 (s, 3H),
1.33-1.43 (m, 2H), 1.65-1.67 (m, 2H), 1.83 (d, /= 14.0 Hz, 1H), 1.93-1.97 (m, 1H), 2.08-2.12 (m,
1H), 2.23-2.31 (m, 4H), 2.43 (d, J = 10.8 Hz, 2H), 2.90-2.98 (m, 1H), 3.08 (s, 3H), 3.20-3.32 (m,
2H), 3.52-3.54 (m, 1H), 3.73-3.78 (m, 1H), 6.70 (d, J = 8.0 Hz, 1H), 6.96-7.00 (m, 1H), 7.26-7.30
(m, 1H), 7.52 (d, J = 7.6 Hz, 1H); 3C NMR (CDCl;, 100 MHz) ¢: 15.0, 15.5, 17.6, 20.5, 21.1,
22.4,24.2,253,33.6,38.7,44.4, 46.9, 56.5, 58.4, 58.5, 59.0, 60.0, 60.9, 63.4, 77.7, 106.1, 121.9,
123.0, 125.9, 129.1, 142.3, 169.4, 172.6; HRMS (ESI-TOF) m/z: Calcd. for CysH35N,O¢ [M+H]™:

495.2490; Found: 495.2494.

4bb: Light yellow solid, m.p. 267.1-267.7 °C; yield 75% (79.2 mg), 20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.39-0.40 (m, 1H), 0.93-0.95 (m, 1H), 1.13-1.17 (m, 1H), 1.21 (s, 3H), 1.27 (s, 3H),
1.34-1.44 (m, 2H), 1.67 (s, 2H), 1.85 (d, J = 14.0 Hz, 1H), 1.94-1.97 (m, 1H), 2.10-2.14 (m, 1H),
2.20-2.32 (m, 3H), 2.40 (d, J = 8.8 Hz, 2H), 2.49 (d, /= 10.4 Hz, 1H), 2.89-2.95 (m, 1H), 3.07 (s,
3H), 3.14-3.16 (m, 1H), 3.25-3.30 (m, 1H), 3.50-3.53 (m, 1H), 3.76-3.80 (m, 1H), 6.65 (d, J= 8.0
Hz, 1H), 7.25-7.28 (m, 1H), 7.54 (s, 1H); 3C NMR (CDCl;, 100 MHz) §: 15.8, 16.3, 18.3, 21.2,
22.0, 23.1, 25.2, 26.0, 34.4, 39.5, 45.2, 47.9, 57.3, 59.3, 59.4, 59.8, 60.9, 61.8, 64.1, 78.6, 108.0,

125.4,127.4, 128.0, 129.9, 141.7, 169.8, 173.2; HRMS (ESI-TOF) m/z: Calcd. for C,3H34CIN,O¢
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[M+H]*: 529.2100; Found: 529.2098.

4bc: Light yellow solid, m.p. 246.0-246.9 °C; yield 79% (83.4 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 0.48-0.51 (m, 1H), 0.93-0.96 (m, 1H), 1.14-1.17 (m, 1H), 1.21 (s, 3H), 1.27 (s, 3H),
1.33-1.43 (m, 2H), 1.64-1.70 (m, 2H), 1.83 (d, /= 10.8 Hz, 1H), 1.97-2.01 (m, 1H), 2.09-2.36 (m,
6H), 2.53 (d, J = 10.4 Hz, 1H), 2.90-2.97 (m, 1H), 3.17-3.19 (m, 1H), 3.25-3.30 (m, 1H), 3.47 (s,
3H), 3.50-3.54 (m, 1H), 3.74-3.79 (m, 1H), 6.87-6.91 (m, 1H), 7.20-7.23 (m, 1H), 7.48 (d, J=17.6
Hz, 1H); *C NMR (CDCl;, 100 MHz) d: 16.9, 17.4, 19.6, 22.4, 23.0, 24.2, 27.1, 29.5, 35.4, 40.5,
46.5, 48.9, 58.4, 60.3, 60.7, 61.8, 63.0, 65.1, 79.5, 115.2, 124.3, 126.4, 127.6, 133.3, 140.0, 171.3,

174.3; HRMS (ESI-TOF) m/z: Caled. for Cy3H34CIN,Og [M+H]*: 529.2100; Found: 529.2097.

4bd: Light yellow solid, m.p. 270.4-271.0 °C; yield 57% (65.2 mg), 14:1 dr; 'H NMR (CDCl,,
400 MHz) &: 0.38-0.40 (m, 1H), 0.89-0.95 (m, 1H), 1.15-1.17 (m, 1H), 1.21 (s, 3H), 1.28 (s, 3H),
1.33-1.42 (m, 1H), 1.57-1.59 (m, 1H), 1.65-1.68 (m, 2H), 1.83-1.88 (m, 1H), 1.95-1.99 (m, 1H),
2.11-2.15 (m, 1H), 2.22-2.32 (m, 3H), 2.40-2.50 (m, 3H), 2.92-2.95 (m, 1H), 3.07 (s, 3H), 3.14-
3.17 (m, 1H), 3.26-3.31 (m, 1H), 3.49-3.53 (m, 1H), 3.75-7.80 (m, 1H), 6.59 (d, J = 8.4 Hz, 1H),
7.41-7.44 (m, 1H), 7.68 (s, 1H); 3C NMR (CDCls, 100 MHz) §: 15.2, 15.7, 17.8, 20.5, 21.3, 22.5,
24.5,25.3,33.8,38.9, 44.7, 47.3, 56.8, 58.6, 58.8, 59.2, 60.3, 61.1, 61.2, 63.5, 78.0, 107.8, 109.5,
114.8, 129.5, 132.2, 141.5, 169.1, 172.5; HRMS (ESI-TOF) m/z: Caled. for CasHyBrN,Og

[M+H]": 573.1595; Found: 573.1597.
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4be: Light yellow solid, m.p. 263.5-263.9 °C; yield 73% (74.2 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.37-0.42 (m, 1H), 0.88-0.95 (m, 1H), 1.11-1.15 (m, 1H), 1.20 (s, 3H), 1.26 (s, 3H),
1.33-1.43 (m, 2H), 1.62-1.70 (m, 2H), 1.82 (d, J = 14.4 Hz, 1H), 1.93-1.97 (m, 1H), 2.09-2.13 (m,
1H), 2.23 (s, 3H), 2.25-2.35 (m, 4H), 2.45 (d, J = 10.8 Hz, 2H), 2.91-2.98 (m, 1H), 3.06 (s, 3H),
3.20-3.25 (m, 1H), 3.27-3.33 (m, 1H), 3.51-3.56 (m, 1H), 3.73-3.78 (m, 1H), 6.59 (d, J= 8.0 Hz,
1H), 7.07 (d, J = 7.6 Hz, 1H), 7.33 (s, 1H); *C NMR (CDCl;, 100 MHz) ¢: 15.8, 16.3, 18.3, 20.3,
21.2, 22.0, 23.2, 25.0, 26.1, 34.4, 39.5, 45.2, 47.7, 57.4, 59.2, 59.4, 59.9, 60.9, 61.7, 64.3, 78.6,
106.8, 123.8, 127.4, 130.2, 132.4, 140.7, 170.2, 173.4; HRMS (ESI-TOF) m/z: Calcd. for

Cy9H37N,06 [M+H]*: 509.2646; Found: 509.2642.

4bf: Light yellow solid, m.p. 276.4-277.2 °C; yield 62% (67.2 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 0.46-0.49 (m, 1H), 0.97-0.99 (m, 1H), 1.13-1.17 (m, 1H), 1.20 (s, 6H), 1.27 (s, 3H),
1.34-1.43 (m, 2H), 1.65-1.68 (m, 2H), 1.85 (d, /= 14.4 Hz, 1H), 1.97-2.00 (m, 1H), 2.10-2.31 (m,
4H), 2.37-3.41 (m, 2H), 2.52 (d, J = 10.8 Hz, 1H), 2.91-2.95 (m, 1H), 3.16-3.19 (m, 1H), 3.25-
3.30 (m, 1H), 3.46-3.54 (m, 2H), 3.70-3.80 (m, 2H), 6.73 (s, 1H), 6.93 (d, /= 8.4 Hz, 1H), 7.47 (d,
J=38.4 Hz, 1H); 3C NMR (CDCl;, 100 MHz) ¢: 10.8, 15.3, 15.8, 18.2,20.7, 21.5, 22.6, 25.5, 33 .4,
33.8, 39.0, 44.8, 47.3, 56.8, 58.8, 58.9, 59.1, 60.2, 61.6, 63.4, 77.9, 107.3, 121.7, 122.1, 127.6,
135.3, 143.1, 169.3, 172.8; HRMS (ESI-TOF) m/z: Calcd. for Cy9H3cCIN,Og [M+H]™: 543.2256;

Found: 543.2253.

4bg: Light yellow solid, m.p. 268.5-269.7 °C; yield 63% (68.2 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 0.56-0.58 (m, 1H), 0.97-1.03 (m, 1H), 1.12-1.18 (m, 1H), 1.20 (s, 3H), 1.23-1.27 (m,
6H), 1.34-1.45 (m, 2H), 1.65-1.68 (m, 2H), 1.85 (d, J = 15.2 Hz, 1H), 1.97-2.00 (m, 2H), 2.10-
2.14 (m, 1H), 2.22-2.38 (m, 4H), 2.53 (d, /= 10.8 Hz, 1H), 2.92-2.95 (m, 1H), 3.15-3.18 (m, 1H),
3.26-2.31 (m, 1H), 3.52 (s, 1H), 3.76-3.80 (m, 1H), 4.01-4.06 (m, 2H), 6.88-6.92 (m, 1H), 7.21-
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7.24 (m, 1H), 7.50 (d, J= 7.2 Hz, 1H); '*C NMR (CDCl;, 100 MHz) §: 13.8, 15.9, 16.4, 19.0, 21.6,
22.2,23.1,26.2,34.3,35.8, 39.5, 45.6, 47.8, 57.3, 59.4, 59.5, 59.7, 60.7, 62.4, 63.8, 78.4, 113.7,
123.2, 125.4, 127.0, 132.4, 138.5, 170.5, 173.2; HRMS (ESI-TOF) m/z: Calcd. for C,9H3¢CIN,Og

[M+H]": 543.2256; Found: 543.2259.

4bh: Light yellow solid, m.p. 277.7-278.2 °C; yield 70% (82.3 mg), >20:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.44-0.47 (m, 1H), 1.01-1.04 (m, 1H), 1.12-1.16 (m, 1H), 1.20 (s, 3H), 1.28 (s, 3H),
1.33-1.52 (m, 2H), 1.69-1.77 (m, 2H), 1.88-1.99 (m, 2H), 2.10-2.24 (m, 4H), 2.39-2.51 (m, 3H),
2.94-2.95 (m, 1H), 3.20-3.22 (m, 1H), 3.29-3.34 (m, 1H), 3.50-3.52 (m, 1H), 3.79-3.84 (m, 1H),
439 (d, J=14.8 Hz, 1H), 5.14 (d, J = 14.8 Hz, 1H), 6.53-6.57 (m, 1H), 6.84-6.89 (m, 1H), 7.17-
7.26 (m, 5H), 7.35 (d, J = 8.0 Hz, 1H); 3C NMR (CDCl;, 100 MHz) §: 16.9, 17.4, 19.6, 22.3, 23.1,
23.8, 27.0, 35.4, 40.3, 43.7, 46.5, 49.1, 58.3, 60.4, 60.5, 60.8, 61.8, 63.2, 65.0, 79.5, 109.7 (d, Jcr
=72 Hz), 116.4 (d, Jcr = 20.2 Hz), 117.0 (d, Jcr = 24.0 Hz), 126.4, 127.4, 128.0, 129.0, 134.7,
139.3, 159.6 (d, Jor = 240.0 Hz), 171.2, 174.3; HRMS (ESI-TOF) m/z: Calcd. for C34H33FN,Og

[M+H]": 589.2708; Found: 589.2712.

4bi: Light yellow solid, m.p. 264.5-265.4 °C; yield 68% (82.1 mg), >20:1 dr; 'H NMR (CDCl;,
400 MHz) ¢: 0.42-0.46 (m, 1H), 0.97-1.00 (m, 1H), 1.14-1.17 (m, 1H), 2.00 (s, 3H), 1.28 (s, 3H),
1.34-1.37 (m, 1H), 1.53-1.68 (m, 3H), 1.89 (d, J = 14.4 Hz, 1H), 1.96-1.99 (m, 1H), 2.10-2.23 (m,
4H), 2.43-2.51 (m, 3H), 2.93-2.95 (m, 1H), 3.17-3.20 (m, 1H), 3.29-3.32 (m, 1H), 3.51 (s, 1H),
3.78-3.83 (m, 1H), 4.38 (d, /= 16.4 Hz, 1H), 5.14 (d, J = 16.4 Hz, 1H), 6.55 (d, J = 8.4 Hz, 1H),
7.12-7.23 (m, 6H), 7.56 (s, 1H); 3C NMR (CDCl;, 100 MHz) §: 16.9, 17.4, 19.4, 22.8, 23.1, 24.0,
27.0, 35.4, 40.3, 43.7, 46.4, 49.1, 58.3, 60.4, 60.8, 61.9, 63.2, 64.9, 79.5, 110.1, 127.4, 128.0,
128.5, 129.0, 130.8, 134.5, 141.9, 171.0, 174.2; HRMS (ESI-TOF) m/z: Calcd. for C34H35CIN,O¢
[M+H]": 605.2413; Found: 605.2417.
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4bj: Light yellow solid, m.p. 277.1-277.7 °C; yield 62% (80.4 mg), 19:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.42-0.46 (m, 1H), 0.98-1.04 (m, 1H), 1.14-1.16 (m, 1H), 1.20 (s, 3H), 1.28 (s, 3H),
1.34-1.55 (m, 2H), 1.67-1.71 (m, 2H), 1.89 (d, J = 14.0 Hz, 1H), 1.97-2.00 (m, 1H), 2.11-2.23 (m,
4H), 2.43-2.52 (m, 3H), 2.94-2.96 (m, 1H), 3.17-3.20 (m, 1H), 3.29-3.34 (m, 1H), 3.50-3.53 (m,
1H), 3.78-3.83 (m, 1H), 4.38 (d, /= 15.2 Hz, 1H), 5.14 (d, /= 15.2 Hz, 1H), 6.51 (d, J= 8.4 Hz,
1H), 7.18-7.30 (m, 6H), 7.69 (s, IH); *C NMR (CDCls, 100 MHz) ¢: 14.5, 14.9, 17.0, 20.1, 20.6,
21.6, 24.5,32.9,37.9,41.2,43.9, 46.6, 55.8, 58.0, 58.1, 58.3, 59.4, 60.7, 62.5, 77.1, 108.1, 114.0,
124.9, 125.6, 126.5, 126.6, 128.7, 131.3, 132.0, 139.9, 168.4, 171.7, HRMS (ESI-TOF) m/z:

Calcd. for Cs34H33BrN,Og [M+H]": 649.1908; Found: 649.1903.

4bk: Light yellow solid, m.p. 261.7-262.1 °C; yield 71% (82.9 mg), 18:1 dr; '"H NMR (CDCl;,
400 MHz) ¢: 0.40-0.44 (m, 1H), 0.92-0.99 (m, 1H), 1.11-1.16 (m, 1H), 1.18 (s, 3H), 1.27 (s, 3H),
1.33-1.39 (m, 1H), 1.50-1.52 (m, 1H), 1.66-1.70 (m, 2H), 1.85 (d, J = 14.4 Hz, 1H), 1.94-1.96 (m,
1H), 2.09-2.15 (m, 1H), 2.18-2.37 (m, 7H), 2.46 (d, J = 10.8 Hz, 2H), 2.92-3.00 (m, 1H), 3.24-
3.28 (m, 1H), 3.31-3.36 (m, 1H), 3.53-3.56 (m, 1H), 3.75-3.80 (m, 1H), 4.36 (d, J = 15.2 Hz, 1H),
5.13 (d, J=15.2 Hz, 1H), 6.53 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 8.0 Hz, 1H), 7.16-7.22 (m, 5H),
7.34 (s, 1H); *C NMR (CDCls, 100 MHz) d: 16.9, 17.4, 19.7, 21.3, 22.5, 23.1, 24.3, 27.2, 35.4,
40.4, 43.6, 46.4, 48.8, 58.3, 60.4, 60.8, 62.0, 63.1, 65.1, 79.5, 108.9, 124.8, 127.5, 127.8, 128.4,
128.8, 131.2, 133.3, 135.1, 141.0, 171.4, 174.5; HRMS (ESI-TOF) m/z: Calcd. for C;5H4;N,O¢

[M+H]": 585.2959; Found: 585.2963.

4bl: Light yellow solid, m.p. 273.5-273.9 °C; yield 51% (52.4 mg), 10:1 dr; '"H NMR (CDCl;,
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400 MHz) &: 0.76-0.81 (m, 1H), 0.94-1.02 (m, 1H), 1.17-1.19 (m, 1H), 1.22 (s, 3H), 1.29 (s, 3H),
1.34-1.42 (m, 1H), 1.54-1.56 (m, 1H), 1.63-1.66 (m, 2H), 1.86 (d, J = 14.4 Hz, 1H), 1.99-2.24 (m,
1H), 2.13-2.17 (m, 1H), 2.25-2.35 (m, 3H), 2.40-2.44 (m, 2H), 2.64 (d, J = 10.4 Hz, 1H), 2.92-
2.99 (m, 1H), 3.10-3.14 (m, 1H), 3.32-3.38 (m, 1H), 3.47-3.51 (m, 1H), 3.76-3.81 (m, 1H), 6.76 (d,
J= 8.4 Hz, 1H), 7.18-7.21 (m, 1H), 7.51 (s, 1H), 9.08 (br s, 1H); *C NMR (CDCls, 100 MHz) &:
15.8, 16.4, 18.8, 21.1, 22.0, 26.0, 34.4, 35.5, 39.6, 45.0, 47.8, 57.1, 59.3, 59.4, 60.6, 62.5, 64.1,
78.7, 110.0, 125.8, 127.6, 130.0, 139.7, 161.7, 172.0, 173.1; HRMS (ESI-TOF) m/z: Calcd. for

Cy7H3,CIN,Og [M+H]*: 515.1943; Found: 515.1948.
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5. X-ray crystal data for compounds 3aa, 3ad, 3bc, 4ah, 4ai and 4bh

CCDC 2210637

Table S1 Crystal data and structure refinement for 3aa

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

V4

Pcalcg/ cm?

wmm-!

F(000)

Radiation

Crystal size/mm?
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

3aa
Cy3H3,N,03
444.55
169.99(10)
orthorhombic
P2:2:24

10.4023(2), 12.1374(2), 18.3815(3)

90, 90, 90
2320.79(7)

4

1272

0.654

952.0

Cu Ko (A= 1.54184)
0.14 x 0.13 x 0.1
8.73 to 148.396

-11<h<12,-14<k<15,-22<1<22
26407

4640 [Rip = 0.0481, Ryigmy = 0.0235]
4640/0/300

1.037

R, = 0.0368, wR, = 0.0979

R, = 0.0376, R, = 0.0985

0.21/-0.15

-0.07(9)/-0.07(6)

Crystal Data for C,5sH;,N,05 (M =444.55 g/mol): orthorhombic, space group P2,2,2; (no. 19),
a= 10.40232) A, b= 12.13742) A, c= 183815(3)A, V= 2320.79(71)A3, Z= 4, T=
169.99(10) K, u(Cu Ka)) = 0.654 mm!, Dcalc = 1.272 g/cm3, 26407 reflections measured (8.73° <
20 < 148.396°), 4640 unique (Rin = 0.0481, Rgigma = 0.0235) which were used in all calculations.
The final R, was 0.0368 (I > 2o(I)) and wR, was 0.0985 (all data).
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CCDC 2210638

Table S2 Crystal data and structure refinement for 3ad

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

Z

Pealcg/cm’

wmm-!

F(000)

Radiation

Crystal size/mm?
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

3ad
CasH31FN,O;
462.55
169.99(10)
orthorhombic
P2,2,2,

8.1582(2), 12.2142(3), 23.4451(6)

90, 90, 90
2336.21(10)

4

1.315

0.735

984.0

Cu Ko (A= 1.54184)
0.15 % 0.1 x 0.08
7.542 to 147.686

-10<h<5,-15<k<14,-28<1<28
8947

4602 [Rip = 0.0247, Rigma = 0.0298]
4602/0/325

0.993

R, = 0.0318, wR, = 0.0868

R, = 0.0325, R, = 0.0877
0.24/-0.15

-0.03(7)/-0.01(6)

Crystal Data for CysH;,FN,O3 (M =462.55 g/mol): orthorhombic, space group P2,2,2, (no. 19),
a= 8.1582(2) A, b= 122142(3) A, c= 23.4451(6) A, V= 233621(10)A3, Z= 4, T=
169.99(10) K, uw(Cu Ka)) = 0.735 mm!, Dcalc = 1.315 g/cm?, 8947 reflections measured (7.542° <
20 < 147.686°), 4602 unique (Rin; = 0.0247, Rgigma = 0.0298) which were used in all calculations.
The final R, was 0.0318 (I > 2o(I)) and wR, was 0.0877 (all data).
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CCDC 2210762 3bc

Table S3 Crystal data and structure refinement for 3bc

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

V4

Pcalcg/ cm?

wmm-!

F(000)

Radiation

Crystal size/mm?
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

3be
C13H33CIN,O4
497.01
169.99(10)
monoclinic
P2,

11.6575(6), 8.6324(4), 13.3107(8)

90, 110.860(6), 90
1251.69(12)

2

1.319

1.652

528.0

CuKa (A= 1.54184)
0.15 x 0.1 x 0.08
7.106 to 148.982

-13<h<14,-10<k<9,-15<1<16
7809

4348 [Riy = 0.0275, Ryjgmy = 0.0351]
4348/1/320

1.020

R, = 0.0565, wR; = 0.1520

R, = 0.0619, wR;, = 0.1587
0.29/-0.28

0.031(15)/0.050(9)

Crystal Data for CygH33CIN,O4 (M =497.01 g/mol): monoclinic, space group P2, (no. 4),a =
11.6575(6) A, b=8.6324(4) A, c = 13.3107(8) A, #=110.860(6)°, V' =1251.69(12) A3, Z=2,T=
169.99(10) K, u(Cu Ka)) = 1.652 mm’!, Dcalc = 1.319 g/cm?3, 7809 reflections measured (7.106° <
20 < 148.982°), 4348 unique (Rin = 0.0275, Rgigma = 0.0351) which were used in all calculations.
The final R, was 0.0565 (I > 2o(I)) and wR, was 0.1587 (all data).
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Table S4 Crystal data and structure refinement for 4ah

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

V4

Pcalcg/ cm?

wmm-!

F(000)

Radiation

Crystal size/mm?
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack/Hooft parameter

Crystal Data for C;(5H39CIN,Os 5 (M =557.08 g/mol): monoclinic, space group P2, (no. 4), a =
11.0498(3) A, b= 23.4112(5) A, c= 11.1022(3) A, = 101.820(2)°, V= 2811.12(12) A3, Z=
4, T=169.99(10) K, w(Cu Ka) = 1.569 mm', Dcalc = 1.316 g/cm3, 24029 reflections measured
(7.552° < 20 < 147.48°), 10004 unique (Rin = 0.0395, Rgigma = 0.0388) which were used in all

4ah
C30.5H30CIN2Os 5
557.08
169.99(10)
monoclinic

P2,

11.0498(3), 23.4112(5), 11.1022(3)

90, 101.820(2), 90
2811.12(12)

4

1316

1.569

1188.0

CuKa (L = 1.54184)
0.14 x 0.12 x 0.1
7.552 to 147.48

-13<h<13,-25<k<29,-13<1<13
24029

10004 [Riy = 0.0395, Ryigma = 0.0388]
10004/1/709

1.102

R, = 0.0742, wR, = 0.1939

R, = 0.0764, wR, = 0.1950

1.31/-1.26

0.046(15)/0.038(6)

calculations. The final R, was 0.0742 (I > 2o(I)) and wR, was 0.1950 (all data).
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CCDC 2252413 4ai

Table S5 Crystal data and structure refinement for 4ai

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

V4

Pcalcg/ cm?

wmm-!

F(000)

Radiation

Crystal size/mm?
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack/Hooft parameter

Crystal Data for CygH33CIN,O4 (M =509.02 g/mol): monoclinic, space group P2, (no. 4),a =
10.4206(3) A, b =14.8796(6) A, c = 16.2050(6) A, = 88.739(3)°, V' =2512.05(16) A3, Z=4,T=
170.00(10) K, w(Cu Ka)) = 1.661 mm!, Dcalc = 1.346 g/cm?, 20363 reflections measured (5.454°
<20 < 148.066°), 9869 unique (Rin = 0.0424, Ryigma = 0.0540) which were used in all calculations.

4ai
CoH33CIN,O4
509.02
170.00(10)
monoclinic
P2,

10.4206(3), 14.8796(6), 16.2050(6)

90, 88.739(3), 90
2512.05(16)

4

1.346

1.661

1080.0

CuKa (L = 1.54184)
0.15x 0.13 x 0.1
5.454 to 148.066

-12<h<12,-18<k<18,-20<1<17
20363

9869 [Riy = 0.0424, Ryigm, = 0.0540]
9869/1/651

1.045

R, = 0.0464, wR, = 0.1178

R, =0.0514, wR, = 0.1216

0.46/-0.39

0.017(10)/0.022(9)

The final R, was 0.0464 (I > 2o(I)) and wR, was 0.1216 (all data).
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4bh

CCDC 2252410

Table S6 Crystal data and structure refinement for 4bh

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A, b/A, c/A

a/°, B/°, y/°,
Volume/A3

V4

Pcalcg/ cm?

wmm-!

F(000)

Radiation

Crystal size/mm?>
20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack/Hooft parameter

Crystal Data for C;4H3,FN,O4 (M =588.65 g/mol): monoclinic, space group P2, (no. 4),a =
11.3543(2) A, b= 10.6060(2) A, c= 11.9316(2) A, = 96.4800(10)°, V= 1427.67(4) A3, Z=
2, T=294.68(10) K, w(Cu Ka) = 0.805 mm', Dcalc = 1.369 g/cm?, 12592 reflections measured
(7.456° < 20 < 151.376°), 4618 unique (Riy = 0.0481, Rgigma = 0.0367) which were used in all

4bh
C34H37FN,0¢
588.65
294.68(10)
monoclinic
P2;

11.3543(2), 10.6060(2), 11.9316(2)

90, 96.4800(10), 90
1427.67(4)

2

1.369

0.805

624.0

CuKa (L= 1.54184)
0.14 x 0.11 x 0.09
7.456 t0 151.376

-14<h<14,-13<k<9,-14<1< 14
12592

4618 [Rip = 0.0481, Ryigma = 0.0367]
4618/1/390

1.045

R, = 0.0481, wR, = 0.1269

R, = 0.0495, wR, = 0.1285
0.32/-0.32

-0.05(14)/-0.00(9)

calculations. The final R, was 0.0481 (I > 2o(I)) and wR, was 0.1285 (all data).
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6. The copies of 'TH NMR and 3C NMR spectra for compounds 3 and 4

'H and 3C NMR of 3aa

v
=]
@
ied
hs

a
=}
)

icd o
—

o
=3
2

o
I

T
o

['e]
=]
&

i ed

—
—
—
—

Feot
Feot
Fsao
Lo
Tzo

00°
00"

Foot
Fsat

Frot
Foso

4.0
£1 (ppm}

4.8

S30



1£9L
FROL
9L'LL
8BFLL
£9p8—

ez

SRTT1,
EAd
PRT I~
60'0€ 1+

6lSkl—
Leakl-L
aLrisl—

RT9LL—
£L6Ll—

0

30

40

50

60

kil

a0

80

100

110

120

130

140

150

160

170

180

£1 (ppn)

'H and 3C NMR of 3ab

LLD0—
0§T'1

el
w0
e

v
o0
)
ol

954 1 H////////

=

o0

icd
T

-
)

S
o

11

Feso
zo'l
66°0
¥6°0
o'l

Fruot
Fsot

Frot

860

0 1.0

3.0

6.0 4.0 ih
1 {ppm}

6.0

7.0

S31



ST P~
ST Lb—
og'er-"
16T
S6 68—
SEE9—

LO9L
RLOL

Ll

Or'LL
TPLL
OLF8—

01801~
SEE0L—"
oLz

£9'TT 1~
95§71~
ELRTL~
PooeL-"

PE TR —
LU6FI
Lisl—

£6'SLL—
LLGLL—

80 kil 60 &0 40 30 20 10

100
1 (ppn)

180 170 160 150 140 130 120 110
'H and 13C NMR of 3ac

180

18114
68511
£99°19
189°1 1

§69°1
5581

mom.:_h

e

P —

APTi s g7

I

I

i e e

—

R . N .

H,:o.ﬁ

T:_ﬁ
H\Nvm

Foot

1.0

0

3.0

3.5

5.0

7.0

1 (ppm)

S32



89T
1L'8T

se ,mLf
€608

i
e~
s1oe<
96 T~
0R'Eb—
A

SLSL
PLGL
90'9L
REOL
18—

69'EFl—
PO'BE L
0£'0S1—

RTSLLI—
SO'BLI—

40

50

80

T

80

a0

100

110

120

130

140

150

160

170

18

1 (zpn)

'H and 3C NMR of 3ad

£l
€611
81511
299°11
9991 1
L4911
£69'11
m:.._%

19£'14

w0
©
=
i
vi——

958’1

-
5]
]
icicd

—
——rm

=+
o
e
]
——

[
o
-
i cd
—

899
€699
FOL'G
FIL'G
800 "%
vNc.P./v
0£0°L
ccm.h\r
8L
£8E°L
0LE"L
9LEL

—
fl{lﬂ.
—

Freoz

Fssn0
901
Feot

860
o0

Fzo'l

Fsot

20

Lo

L5

2.5

3.0

3.5

50

5.5

6.0

6.5

.0

7.5

1 (ppn}

S33



89T
Z192
18T
It mmw..
£9°0€
F,omv.
weedf
G e
R0 Eb
865~
Lt
AR

69 'BE—
66 'E9—

SRPL
SESL

L9'SL
G6'SL
TE'E8—

16901
66901
FO'S01
09011
mm.i_/
TSIl
PESIL
09s 1L
L9ETL
sLETl

08'6EL
IR'6EL

LGP~
996k 1"

B
QL'8S 11—

TLPLL—
LB LLL—

10

40

80

60

0

80

S0

100

110

120

130

140

160

160

170

180

£1 (ppm}

IH and 13C NMR of 3ae

$81°14

8991
6999+
1z
Leb L
¥
LSt LA
zot'L]
+29°L
689t

J(

i

Nzt
Fert

(S1d
al'l
Wmﬁ.w
w2l
0g'e

0z'T
“9;

Fole

T
o]
o)}

Foot

Frlot
Foot

3.0

6.0

7.0

8.0

1 {ppm)

S34



E.Bﬁ
c5 01
86014
gt

1€€T1—
GL6Z LA
08'0£1-~

€0Trl—
8691~
S9'8pl—

ESELL—
TOOLL—

il

L

10

40

50

80

kol

80

80

100

110

120

130

140

150

160

170

18

1 {ppm}

H and 3C NMR of 3af

8114

v1Z'14
76714
0¥S'11
§L9°14
789°14
769°14

9691

PLLL
PEL L
L LA

PSL1-E

o
5]

-
o

0o
&

Fert
Feot

I

Foot

0.5

1.0

1.5

0

3.0

3.5

5.0

5.5

6.0

6.5

T.0

1 {ppm)

S35



[8PL
SP'SL

LS L
RO9L
Thes—

LO'SOT
mm,c:/
wh,m_:/

S6OLlL

S9'1TL
—h.—N—%
o—.mN—V

cTett
FIST1

LI'STL
NG.GN—HQ\‘
00'0gl
mm.##—/
00" I~

LLip1~
eiad —\

8T'PLI—
FTRLI—

b

10

40

i)

G0

ki

B0

80

100

110

120

130

140

160

160

170

180

£1 (ppn)

1H and 3C NMR of 3ag

89114
98114
0T 14

LOL L
vhh.—W
PRLL

561

o
e
o

v
=+
H
o

0.5

0 1.0

3.0

4.0
1 (ppn)

4.8

6.0

6.0

6.5

S36



SR'IL—

1r9z
wm,mm%
76 06~
zz'1s

¢hhmum
Trse

OF €~
1 9p—
9z Qb
RIS

96 ' 8E—
£TP9—

RS tL
LLSL

LU L
PEOL
£6'E8—

SLLOL~_
£E£'801~
Lot

RE'0T LA,
9F' 1T 1~

LL'8T—
LO'SEL—
PO~

I8P~
LLOSL—

laFLl—
LE8LLI—

10

50 40

60

a0

80

100

110

120

130

140

150

160

170

180

1 {ppn)

H and 3C NMR of 3ah

Eh:r

o
=1
@
icd
i
——

o
“
i ol

%
0
&
o ol

o
-
]

o0l

F0'L

Foo't

2.0 1.0

3.0

3.5

4.0
1 (ppm)

5.0
S37

6.0

6.5

7.0



W
Z98T
LO'8T
SLOE
mo.—m%.

Fo'rE—

61801~
£ LII—
oLell—

E0CTI—
LF'STl—=
mw,mm—\‘
9 lel—

eFoEl—

LB LI~
66'aF -

LI'SLl—
TEFRLL—

10

40

50

60

T0

80

90

100

110

120

150

140

150

160

170

180

£1 (ppn)

H and 3C NMR of 3ai

99119
P81

—

S——r

—
—
FJ

6Ty

e
£

we

Fezn

Foot

Fri1
Fer

Foot

0 1.0

3.0

35

4.0
1 (ppm)

6.0 8.0
S38

7.0



SLOL—

GFEL
09 L

IoFL
£TSL
ORTR—

FROT I~
FOCTL-7
Vm.mm—\
86'LTL

PIEPL—
EQ P L~
RO'GF1-—

69 ELL—
LEill—

10

40

50

)

i

a0

90

100

110

120

150

140

150

160

170

180

1 (ppm)

'H and 3C NMR of 3aj

0
o
=
o
Al
=

o ®
— 8
e
o od
—

=

ZpLed
sored
zeeed
LSF
L6v 7
9.5+
£0L 7]
606 7]
666 4
#0054
o105
ag0's
£29'9

b0 .cV

SLL'L

BRLE

/ ///////// /

/

I

/

N

Flot

Feso
Foot

0.5

.0 1.0

3.0

3.5

4.0
1 (ppn}

6.5

6.0

7.0

S39



A

9TPLl—
0§'LLl—

10

40

50

60

0

a0

80

100

110

120

130

140

150

160

170

180

1 (zppn)

'H and 13C NMR of 3ak

/ ///////// /

JHH/ f

/

>

mJ

/

J

H/S.

P80
Fs0°
Fso

oo
e

R

0 1.0

3.0

35

4.0
£1 (ppm}

5.0

6.5

T.0

540



1voz
TLsT

sl ,aLf
98 0€

et
1666
a6ses
96 T
0rh—
mn,mv.\\\
sesv/,
8515

S065—
00'b9—

16PL
mhﬁ%
L09L
6E9L
0P8 —

SE'R0 1~
o901 —
g0l
66 pLL
09421

E,mﬂ/

16'9Z1~~

6Lzl
No,omﬁﬁn
00'2EL
(A
LLTrl—
28PN
€108~

SLPLI—
GO'8BLL—

10

40

&0

60

kil

80

a0

100

110

120

130

140

160

160

170

180

1 {ppn)

'H and 13C NMR of 3al

z81°14
685711
699°11
189°1 1

£55°1

o=
w0
o
ol
)
(T P p—

RELT
ROLT
L6LT
9R9'C
GOL'E
Nmr.m%

- v v
ooy 0
O ownosF
< <
SR

o
I
o
=
-
e

J // /f/// /

WIS ST

;

L

g

0.5

1.0

4.0 3.0 2.5 2.0
1 (ppn}

4.5

6.0

6.0

8.5

7.0

7.8

S41



£r6l
ﬁ.mm/
1847

198

1008

gp0E-L
€0gE—
T
0T
SR TH—
R
s
005/

06'Ls—
TL'E9—

FEFL
ERPL
SLSL
9P'SL
ETER—

78901
1201
zs601<
pe1zl

rsziIaL

LLSTL

wm,w_.m—N
wv hN—%u
hm,mm—\‘
vm,Cm—\
FTrEL

ZForl

Lityl~
L¥Farl-"

FEPLL—
LLLLl—

10

40

50

a0

T

a0

90

100

110

120

130

140

150

160

170

180

1 (ppn}

'H and 3C NMR of 3ba

®
&
—

o
o

0
v

Fso /j/////J/ /)

I

2.0 1.0

4.0 3.5 3.0

£1 (ppm)

4.5

5.0

6.0

6.5

7.0

542



8091
9T ,EV
0LZT

zl ,WNM
cm,mmﬂ
<5514

gL~
vl veET
Nv,mm\

R0 9t~
LT 8y

8665
£ 09—~
9z bo—
0659+

SLPL
ch,mh/

L0 L0 —

szzzl
om,NN_W
s6zzl

66 LZ1-T

Lz'ezl
v—,vM—\‘

OL¥kl—

P SLl~—
08 LLl—

5

10

40

50

60

kil

80

S0

100

110

120

130

140

160

160

170

180

1 (ppm)

'H and 3C NMR of 3bb

86604

TEL'L

[aaa e

o w0 o

wi —

o ) 1]
icded — —

e L L
=~ T

o)}
Il
ol
icl ol
i

0
w

“

i ol

-
%0
fee]
o o

v
[}
=]

gk

[

oLl
60l

Fao'l
Feot

Fsot

Fert
Foot

20 10

3.0

3.5

4.0
1 (ppn)

S43

6.0

6.0

6.5

7.0



£6°L01—

£0°€T1
PRTA
PS LTI~
£pRz LT
876zl

sovels

OLekl—

GO'SLI~
00"LLl-—"

m

10

50 40

60

80

a0

100

110

120

130

140

150

160

170

18

1 (ppn)

'H and 3C NMR of 3bc

200°14
EIARE
[ARE
GEL'1A
1911
9£6°14
19514
6E9°14
sl
SP6'1
LSG'1+
TL6'1Y
1661
0202
9£0°Z
£50°2]
Ls0z
$902
$L0°Z-
6402
L8024
8812
9127
5£7°24
0Lz74
z82'7
90 ]
64527
o5z
6127
186E
S8t

————————

P

o
=}
=+

5o

S—

£09°¢

A /////////

/

J

0.5

20

2.5

3.0

5.6

6.0

6.5

7.0

1 (ppm)

S44



Lpsl

vc.m—V.
807CT

mm.mN”
[R'ST~L
028T—
haE"

T8'EET
E..vm\.

£ CP
LELy—

§9°6S
mm.mnv.
BE'E9—
CN.mm.\
FPEL
c—.th

O8'€ll—

LUTZl~,
SrETL,
ssvzL
08'5Z1

ve0s L
£rEEL

LE6EL"

10§41~
Q9 9Ll

10

40

80

80

0

80

o0

100

110

120

130

140

160

160

170

1

1 (ppn)

'H and 3C NMR of 3bd

—

—

TLO9~_
€699

90T'L
cmw,h/
SS¥'L

Fizt
Faot

4.0 3.5

£1 (ppm)

4.8

S45



9L 9t~
9T '8

6109+
15 09>
I F0—
segos
5L
€LSL

(W
L

SO9L
LEOL
MM;M\

GEROL—
torll—

E0'ET I~
oL
Ol IEL~,
zTTEL—
S0pEl~

LIU'EFLl—

A6 PLLI~
PEOLL-

10

50 40

]

BO

a0

100

110

120

130

140

150

160

170

180

1 (ppn)

'H and 3C NMR of 3be

110°14
ovl14

1089
9969
986D

Fsze

Tsot
Fsso

Fuao

Fso1
Fzz'l

Foot

2.0

a.0

4.5

6.5

7.0

1 {ppm)

S46



Z00l—
£1g1—

GRO01—

PEGEL L~
Nm.om_$
Al

62°RT1—
8RZE L~
0ZHEL—"

GEEFl—

LOWPLl~—
aFoLL—

L —

10

20

0

40

50

60

70

a0

100

110

120

150

140

150

160

170

180

1 (ppm)

'H and 3C NMR of 3bf

LEL'1
€811
1611

0921

=]
=)
icl ol

o
icdocd
T

[ 1]

Fszt

Fo6'0

Foo't

2.0

0

4.0
1 {ppn)

6.5 5.0

6.0

S47



b Ob-C
98 'L

LEDY
TE09
FOPO—
F.wu.\
ROFL
hb.wby
60'9L
LFoL
mc.—w\

PoELl—

ElAN
0$'€T1
E.mfﬁ
6F9TL

5.5%
06 EEL

SFEEL-"

POELI~
PELLL

10

20

30

40

50

G0

a0

100

110

120

150

140

150

160

170

180

£1 {ppn)

TH and 3C NMR of 3bg

=+

=1

@
T

o
o0
)
]

1299
799
£¥9'9
599
§06'9
1269
9T6'9

PaLL
L1T'L
EET'L:

S¥TL
96E°L

T
j

35

4.5

7.0

7.5

f1 (ppm)

S48



0091
£rol

87T
€192
Sz
0R'0E—
667E~
opse
6T 0b—
6T
96 9% —
zeer/

§5'09
8909
€09~
mo.mo\
TESL
EL'SL
9L

9E£9L
:u.ﬁm\\

SE'ROL
Bk

mv.w:k

8EETI
SO¥T1
E1¥T1
zeozl
$R9T1
76Tl
P6EEL
8TPEL
SE'GEL
LEGEL

L9811~
resl—

LTSL1~
TELLL—

10

40

50

60

kil

80

a0

100

110

120

130

140

160

160

170

180

1 (ppn)

'H and 3C NMR of 3bh

Fro

Foze

Feot

Foar9

oot

2.0

3.0

4.0
il (ppm)

6.0 5.5 5.0

8.5

7.0

7.5

549



5881
Tl
629T1
88971
Ly ezl
£6LZ1
29'STI-F
g6zl
PLpel

96'l¥l—

FO'SLL~
LILLL—

10

0

fiel

40

50

60

kol

a0

100

110

120

130

140

160

160

170

180

£1 (ppn}

'H and 3C NMR of 3bi

1.0

0.5

1.5

0

.5

3.0

4.0

4.5

5.0

5.5

6.0

7.0

7.5

8.0

£1 {ppm)

S50



18601 —

mm.,w‘mﬁ\
mw.omﬁ
GR'ITL
to'LTl

9T'lel
bo.Nmﬁk
06'ggl
aLrel

vl —

Lol —
ELLLL-—

10

20

30

40

il

]

70

80

100

110

120

130

140

150

160

170

180

1 (ppn)

'H and 3C NMR of 3bj

=)
o)}
—m

o
o0
i

icded

—rr

2.0

3.0

3.5

6.0

6.0

6.5

7.0

1 {ppn)

S51



RLLOL—

9£TTL
GE'ETL
£FOT1

99921
08'LT1-¢

mm,mwﬁ“
ow,mN~\
SSIEL
Qo0'rel

ho,:l\

£LFEL

OF'SLl~—
LLLLl—

1 {ppm)

'H and 3C NMR of 3bk

LS

o
=+
Lo S e

I ////// |/

108 9~
2TR9
90T'L
€77 ,hV
PEE L
L9 L—

FI88~—
I#68—

[/

— e =

— = = e

—_——

et

ool

—
——
2

0.8

10

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

6.5

6.0

6.5

7.0

7.8

8.0

8.8

9.0

1 (zpn)

S52



SIEL—
8091—
9002~
9LTT—
¥1'9Z

LE9T

60°1E~"
LEPEF
vrss/
cL0b
LE b~
10°8h—

vv.mm
cv.co/
£9°09
€1 .ww%
0259
LESL
Lol
90 .ub%
8EOL

ZEL8

oLl —

ASARN
89'¥T 1 —
6E'LT1-T
Ewﬁ%
76Tl

SOPEL
z6'6e1-"

LE'OLT~_
LL'LL1"

MUY PP

Ll

A

80

a0

100

110

120

130

140

160

160

170

180

n

1 (ppn)

IH and 13C NMR of 4aa

/
/

|

868P—
BOLY-
606 P~
ZI0's—

81L91
8EL9
L7691
05691
7569
9969
6969
1 46°91
5§69
8869
0669

!

66T'L
PAS
Q08'L

LzL F
LST'L
09T°L

LLT'L
08T'L
96T'L

Iy I SIS /////

ST

T60'1

Fut
Fut

Fort
Foot

1 {ppn)

S53



IB9L
€LLL

La'el
99'T8

1801~
§S'601—
gL

SEETI~,
LE'STI—
Lzl
190EL~"

SEPL—
9S 6L~
AR

98 1Ll—
FESLI—

¥

wht!

—

10

20

30

40

80

60

kil

80

80

100

110

120

130

140

150

160

170

180

1 (ppn)

'H and 13C NMR of 4ab

TLLY
o178
102
802
e
zse
iz

159

-
e
ol
ol
L
Eoxr

-
I
n
[l

—r—

1111 ///// //////

n
00
[l

— ==

1

1

Feot
Feot

- == Feot

AV i

= Feso

A 2.0 1.0

4.0
1 {ppn)

6.5

S54



ELTLI—

oL€T
€z .EW
oLtz
PRRT~
LLez,
czze

OF e
muh.cm\\

SIS e
cm.mﬂ&u
o9t

Nh.mn\
GT'8E—
L9~

1=89L

elLL
m.w.hh\

la'al
@h.Nm\

LG LO L~
1§60l —
LU=

GLET L~
LS'€T1—
AL
GS0EL-"

FrerL-"
Starl
CN,—mTM

SUILL—
SRCLI—

——

T
a0
f1 (ppn)

100

110

120

130

140

150

160

170

0

H and 3C NMR of 4ac

S55



L0S9"
tES”
[
SS9

9997
9699
21699
1£6°9
05694
z91'L]
POL L
Ll
€814
681°L
261 L
00T L

<+

I}

=

i
i ——

ffjff S SIS /////

/fj

-

961

2.0 10

3.0

4.0
f1 (ppn)

5.5 8.0

6.0

a1zo-—

S8 ,c_r./

L1y

Gl 'LL

I8'6L
16 Nm&w

06801~
8§'601—
op 1114

SFETI
Vm.mNTM
9EULT LI~

[4 <l
QM.MN—%‘
£9°0€L
aLsel
SRERL—
ﬁm.mv—./
O£ 1S 1~

09'1Ll—
06'SLL—

il

40

1 (ppn)

H and 3C NMR of 4ad

S56



8¥9'9
£€9'9
8699
9999
G999
G834
2969
8969
LD
0869
€869
0669
1z

JIJ7 Vs //////

]
e
2

Frrt
Frit

el

5.0

8.0

6.0

7.0

1 (ppm)

BROL

I

1€°LL
ELGL
T8

LE'g0l
GE'801

996014,
octi
ELSLLT
ow.o:.\

69'9T1—

PEOPL—
RE'GFL~
LIS

PELS L~
FPEOD—

0g'1Ll—
98'SLI—

80 40 a0

60

80

50
1 (ppm}

160 150 140 130 120 110 100
H and 3C NMR of 4ae

170

S57



ot
oA
819
tE9
19"
§59°
999"

PR8

m—c,m.\\ﬂ

LE0T
el g
25124
Ll 2
692 74
9%z 74
2622

—

R—

I VIV ///// /

el

- 1ol
€01

'l
~00'1

—_— L1

= Foot
Foso

N

1.0

2.0

3.0

6.5

6.5

7.0

1 {ppn)

o1 9pf
siik

€Lz
LTes—
6619~

mh.@b./

9E'LL
960877
928

PTEO L~
1RGO~
vl
a6's1L-"

FOOEL—
LEEEL—

LEerl—

FOGF L~
SOISL"

oLo9l—

SO0'LLL—
TP SLl—

10

30

40

80 0 60

a0
1 {ppn)

180 150 140 130 10 110 100
'H and 3C NMR of 4af

170

S58



Swnen oo
el i
e el

JIars ////// ///////

el

Foe
Fart

Foo't
Foor1
[{e8
0o°L

Wvﬁ.ﬁ
1t

Feso

3.0

1.0

2.0

4.0
1 (ppn)

5.0

6.5

7.0

98RO~
98 0Ll

09°LL1
18°L11
957zl
€17zl
rprate
Ard

€6 PrIn_
$6'9% 1~
9E 'SP
1zos1<"

TLo9l—

BOPLI—

it bt

Gl

10

160 150 140 1350 120 110 100 a0 BO 0 80 50 40 30
f1 (ppn)
'H and 3C NMR of 4ag

170

S59



6TT’

4

w
0
[}

il

o

©
o

rs
o

o
)
L]
]
—r

"
]
—T

/

s

— < ¢ — 0

ol — O -

oo

Feot

Fwt
TFoso

1.0

0

4.0
£1 (ppn}

5.0

6.5

6.0

7.0

QL9L

cv.,hh
06 ,Oh\‘
SLT8

98’801~
0L601—
s

FO'ST1
cm.mmﬁv
£9'RT1
Nc.omﬁ\‘

66 lFl—

LGP 1~
PLIST-"

BLOLI—
TESLL—

10

160 150 140 130 120 110 100 a0 0 70 60 50 40 30
1 {ppn)

170

'H and 3C NMR of 4ah

S60



LLL”
[SE=18
Loz
81T

RLT
(214
LOgE
LO9

=+

3]

4]
1edcd
—

0
™~
ol
o
T

=]

&

e
m——

/

Jul

/////

[rir

I

Fro't

Feot

Foot

0.5

L5 L0

2.0

2.5

35 a0

4.0
1 (ppn)

6.0 5.5 5.0

6.5

7.0

7.5

99Tl—

68T
i ,vm%
€692,
68T~
L6z,
sezeds
09°pE

£6°9€

1§'sp7
89

9925
LhRS~
0029~

LLOL

)

Ot 'LL
LEGL
P6T8

POHOL
8E'601—
£s111

Z0'ET 1~
eezts
Lesel—

959El—
08Pl —

PEr L~
92151 —

80'LLL—
LLUSLT—

40

1 (ppn)

H and 3C NMR of 4ai

S61



€221
1421
85714
0LZ'14

£89'1

n =]
w) ISl
s} ~
= 2
p—T =

o
e
e
ol

—_

0
[«
[
o

=)
«
=]
3

g S s ////

SIS

- et

w Feot

4.0 3.5 30 2.8 2.0 1.5 1.0 0.5
1 (ppn)

4.5

8.0 5.5 5.0

6.5

7.0

7.5

s6'El—
9072
o1 €T\
8092~
T8 LT~
$4R74
zeisd
£p'sE
19°5€

LL¥r
S8 ,v.vN
£6'5F

TTLs—
BE09~—

BL'GL
GO'9L

oL
TTBL
RLIR

SE80 I~
0a0LL—
9s'Ell—

88'7Z1—
00'szT1-"
Sarivd
1egl—

BI'BEL—

6T/~
6L0s1-"

GF0LL—
99'vLl—

i

£1 (ppn)

TH and 3C NMR of 4aj

S62



a9l
LBLL
S0zl
STl
8521
RLTL
L8ZT'1
66871
GZ9°'L
£¥0°L
959°1
7991~
9L9°17)

——

/

////

I

/

)

fJ

90"
68"
s0°

wcm.
Fooz

g s

0’
10

£0
WNG :

Feot
Fio't

Foso

2.0

4.0
1 (ppm)

6.5 6.0

6.0

7.0

7.8

LL9 P./

IP'LL
TLaL
6'T8

881 —
EF Gl LA
LTIs1—

86'0L1—
SLSLL—

10

160 150 140 130 1 110 100 90 80 T0 80 a0 40 30
1 (ppn)

170

'H and 3C NMR of 4ak

S63



12571

BLLLA|

—

—

—

——

Fo0'l

Wmm.m
0g1
Fez1
Feso

WVN@
SPL
MVNMA

wmm.m
w_”xmﬁé

Frz1

Feve

Fez1

Fsse

Fezt

Fsso

Foo

2.0

2.5

3.8 30

4.0
1 (ppn)

8.0 5.5 5.0

6.5

7.0

7.5

WIMSYY

b

98'601—
L1
8€911—

o' Lel
Pm,hN~W
mm,wNT\r
£S0EL
VN,mmﬁ\

LETP1I—

LLokl~
grist-"

TTILL—
1e'SL1—

——

a0 T 60 B0 40 30

jela]
1 (ppm)

160 180 140 130 120 110 100
'H and 3C NMR of 4al

170

S64



&0

70

80

a0
1 (ppn)

S65

100

729"
LEG
P9 w
959" = E
6599
9L9" S6'2T
89 Z RS
wmw 16'97— -
1 SLGT-F
Mww - mo,mm.\
el v2'TE -
i It sa9e”/
688 )
vETT s 18'Eh— —
z9zZ Lle 95 'SHF _ =
L9z 62 9%
£R2 2 L 699 I —
0Lee L= 6¥ TS
hmm.mu ~ 5185~
E£EET $8'19—
682 L
R9€ 2 Fa
£8¢74 z
oam.mu 0894
Live 1w alLLy -
PrT'E o il N
£9T°€ 6R'GL —3
LLT'E 1 - 5978
LGT'E <&
G8L'E -5
zI8'€ )
9€R'E
695 ¥, L=
909 p— z| 7
e b= t
. GLG0 LA,
156 ol mm,o:M = 1
SLA P 911l 1
L10's zrors
LEO'S -
oS e 174zl
24579 S5 LTI\ —
£95°9 86'8T1-~ ]
SLL'L S mm.omi\\. _—
a1 L eeLy -
LolL 12's€1L
4 . voreri— g
. e
MMM SLGPL~ o
[ty st
o
9sT'L =
192°L s
SOT'L — oLl
00E'L o
91E'L o
omm.h\ f Tuo ! OLLLl— -
SLL - GrsLL— -—

H and 3C NMR of 4am



20z’
0T’
81
S09°
SEQ”

L
L
L
L
L
L
GE9'L
L
L
L
L
€LLL
L

Loz T

=
o~
]
ici SN
.
S

ol
[}
=+
ol
o
S

o
o
-
——

v
O
™
e

.

=

9959~
9859
$L69
Lis'9
5669

G
Legole

)

s

L SN S

Sl el

5]
R R

2.0

W oW
r2®gd

Q011

811

L0'g)

201

a0l

=0T
G660

=0g]

=1

880

L0

2.5

3.8

4.0
1 (ppn)

6.0 5.5 5.0

6.5

7.0

21z
zl mN.M
TEPT—
oL
9167
8967
0€'Z€
0 wm\
PLEP—
I
Cm,eiﬂ
£9'9%
057§
6285~
#179—

CLOL

9E'LL

el
8 ,ng\

99'80 1~
75601~
£ 111

TE'STL
vn.ﬁ.m—/.
rLLTL
SO'NTL

mm.MN—\
om.om—\
mc.mm—\

RE'SEL
6 1kl
SR'OF 1~
SEISL-T

98" 1Ll —
la'SLl—

10

160 160 140 130 120 110 100 50 80 0 60 50 40 30
£1 (ppm)

170

H and 3C NMR of 4ba

S66



9zl

T Tr—

17

Fron

»Tmc L

Feot
Foot

1.0

5.0

6.5

6.0

6.5

7.0

1 {ppn)

€598
mm.Mm/r
SRS
TO6s—7
vc.cc%
<6 .cw.\‘
TP'E9
T6PL
FS L=

9E'CL
GO'LL

€L'o0l—

6R'1T 1~
26781
L8'§T1"
60621~

STl —

0Fe9l—
09'ZL1—

60

1 {ppn)

'H and 3C NMR of 4bb

S67



\
35
“
=+

5 &
<

~

4.0
i1 (ppn)

T
4.5

00'80 1 —

| = =

ov.hﬁﬂ
R AT
16zl

OL'lrl—

= FO0'L

- Foot [ = $R691—
¥TELL—

.
0
1 (ppn}

S68

100

140 130 120 110
H and 3C NMR of 4bc

150

160

170

n



@
=3
il i
—

«
<t
o

I ai J//H/J// J

S

= el el e 2

]

@
=]
=S o

Frot
T-60'L

Frao

2.0

4.0

5.0

6.5

6.0

7.0

1 (ppm)

sl —

FEFIL—
0roTL-7
+O'LTL \|
sSTECl—

00'0FL—

ee Ll —
STPLL—

40

a0

£1 (ppm)

'H and 3C NMR of 4bd

S69



1€6 04
vl
zol’
zel

SLT

1S9
GoE”

Sl

-
o
hs

b

/

(

/

p
J

/

Foot
Fogt
ol
96'T
a0'E

Figo

Fero

o060

0.5

1.0

2.0

2.5

3.0

3.8

4.5

6.0

6.5

8.0

6.5

7.0

£1 (ppn)

o £o-"

BO'SL

LL'SL
Ro'LL

oLl
zscals
€211~

6F 6Tl —
FoTEL—

FEIFPL—

TLegl—
€5 TLL—

10

160 150 140 130 1m 110 100 a0 80 kil 60 50 40 0
1 (ppn)

170

H and 3C NMR of 4be

S70



rer”

699"

N—o.c./
ecl’l
P
oge’l
ore’L
PSEL
LOE'L
€OF'L
LZF'1-E

1

L

L

L

859
099~
190°L
080°L]
R1T'L
zeg'Ld

=

ool M s s

g7

Foot

Foot
Feso

4.0 3.0
f1 (ppm)

4.8

8.0

6.5 6.0

7.0

£2°5%
ﬁ,QW
WL
7265
9€'65
88°65-L
vm,oc%
£L19
9T'b9
085L
119

£F9L
SE'8L

SL901—

9LET I~
SEUTI~
0T0E L~
sezEl—

ELOFL—

LZ0Ll—
FrELl—

20

30

40

50

)

T0

80

80

100

110

120

150

140

150

180

170

180

1 (ppn)

'H and 3C NMR of 4bf

S71



98604
IR
Sl
99114
891
oL
6Ll
31

ol
Ll
o

e ///////( s

J T

o
s}
o

FFecmi833

P I SN S S

)
=)

st Pt e = —

Ty e
5

4.5

1 (ppn)

1801
6261
6L's _W
9181
69°0T~
51T
19272
#5'ST

6EEE
GLEE

zo'6e"
SL PP
L€ L~

8L9C
cm.mn/
mM.mnW‘
6068

vm.oc%
Nw.g\v
8EE9

0T'sL
[4 99

—

——

RS L
£6'LL

RT'WOL—

ROICl—

:,NN—\‘

8§LZ1—
lesel—

arepl—

6T'601—
6LTLL—

S

T
110

T
1m

T
130

T
140

T
150

T
160

T
170

1 (ppn)

TH and 3C NMR of 4bg

S72



#6607
z10°14
5911
L91"1H
€811+

S84k
moN.—)w

STTI-F
mvm.lw

LPE 1)
[
F

=
o
&
of
T Ty e —

j/ IS ////(/// (/-

J I 7

Foont
Fsot
Fsso

0.5

1.0

1.5

2.0

2.8

3.0

3.5

5.0

6.0

6.5

1 (ppn)

D_u,m—./.
9R'SL

mN,c—Vv
868~
LS1T—
=18 NN*
SOET

€2 9T

PE e~
R 'ge"
Gy eE-—"

T9'5h~
i3
568
$9°6§
8909-L
€729~
¥R'E9"

SR'SL
LI9L
Ov,mh.\
GE'SBL

lLell—

LU'EZL—
L AR
vc.m‘m—\
BETEL—

FEREL—

LFOLL—
0T'eLl—

10

80 70 60 50 40 a0

890
1 {ppn)

180 160 140 130 130 110 100
'H and 3C NMR of 4bh

170

S73



]
=
)
ici
—m

®
3
o

J

F
F

;

90°1

ROL

s
660

2.5 2.0 1.5 1.0 0.5

4.0 3.8 30

1 {ppn)

4.8

6.0 6.5 6.0

6.5

7.0

7.8

99601
£L60L

9E€ UL~
feall-

8EOT L~
6ELTI-F
ma.bﬁﬁ
96'8T1

S.vmﬁ\
0gBEL"

66LEl—
GE09—

allLl—
6TPLl—

30

40

80 0 G0

20
1 (ppm)

160 150 140 130 12 110 100
'H and 3C NMR of 4bi

170

S74



<
o
B L 1 e R

-
oo
—

e

—

—

;oS LSl //////f/ e

_—

/

Foot

wmv.@
Fueo

1.0

4.0 3.0
1 (ppm)

4.5

5.5 5.0

6.0

7.0

0691

arotl—

86'0LL—
€Ll —

10

&0 0 60 50 40 0

a0
1 (ppn)

160 150 140 130 1m 110 100
H and 3C NMR of 4bj

170

S75



0
S66 .D/
GEO'L

<+ 3
[l
<+ o
(NI
1

L)
=)
=t

ied

_—

@
[}
i
.
———

/

!

|

LR I T

R

Feot

Fsio
%Nc;

2.0 1.0

3.0

4.0
1 (ppm)

4.5

6.5

6.0

7.0

ShpL
kgl
00°Ll~
£10T~
%.cwk\w
951z \
£5FT
£62E
98'LEA
0T 1%~
06'€ %
659
RS
mm.pn/
:.mnw.
6T8S
8E'GS \
909 \
rT9
SEPL
9FL-Y
A
Q0°LL

[I801—

Seell—

l6'¥21
mm,nm—#
£S9TL

991
Pc,mm—\‘
cN,—m—*
G66'lEL
Ta'6El—

TERIL—
PLLLL—

90
1 (ppn)

'H and 3C NMR of 4bk

T T T
160 150 140

T
170

S76



T

——

/ ST f///////// s

Lol

Foo't

Feot

H/oo,—
S¥'S
H“.oo L

2.0

0.5

1.0

1.5

4.0 3.6 5.0 2.5

1 {ppn)

4.5

6.0 6.5 5.0

6.5

7.0

6891
wm.hﬁ/
8961
mNAN..V

7T
mo.mN%
e \
Lz

ThsE—
9L O
8 £
9L O
£9°8h~

PE RS
mm.oo/
£9°09~k
na.Gk\\.
z1'§9
TR9L
PLLL
orLidy
05 6L

BR'8O1—

08'+Z1
wv.bwﬁ/

RLULTL

LERTL
vm.mﬁ.\
SUlEl
PEEEL
G0'SEL
mm.oi\

SElLl—
L¥¥PLl—

160 150 140 130 13 110 100 90 a0 kil 60 50 40 30
£1 (ppm)

170

'H and 3C NMR of 4bl

S77



Z6L0
0180
GLAD
9660
zLll

mE.L
0611
8021
g1z
68z 1
ove 1
zse 1
SLE1

anis

—

Rl T = B B

- - Fos'0

— FEETL

—_— - T80

f;/ - Tuw.o

0.5

2.0 1.0

3.0

4.0

4.5

6.0
1 (ppn)

6.0

8.0

9.0

T8'SL
GEQL
[8BL~
Le—
mo.—mﬁ
96°CT
09T

o8 bE—
esse/
196g~"
10°St~
SLLt~

orLs
cm.amu/r
las
09 .cmM
S0
9059

:u.mh./

FEOL
Nh.w\u\.

Lo'a0l—

O8'STL~
09'Lg1—
86'6T1~

rliagl—

L9l —

BO'ILLI~
LLUELL~"

10

160 150 140 130 120 110 100 90 80 0 60 80 40 30
1 (ppn)

170

S78



