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Section S1. Calculational details for 1

S1.1. Computational details for compound 1 (NMR)

Conformation search based on molecular mechanics with MMFF force fields were performed for 1a and 1b gave 16 and 15 stable conformers with populations
higher than 1%, respectively. All these conformers were further optimized by the density functional theory method at the B3LYP/6-31G(d) level by Gaussian 16
program package with g09 default keyword. Gauge Independent Atomic Orbital (GIAO) calculations of their *H and 3C NMR chemical shifts using density
functional theory (DFT) at the mPW1PW91/6-311+G(d,p) level with the PCM model in methanol. The calculated NMR data of these conformers were averaged
according to the Boltzmann distribution theory and their relative Gibbs free energy. The *H and 3C NMR chemical shifts for TMS were also calculated by the same
procedures and used as the reference. After calculation, the experimental and calculated data were evaluated by linear correlation coefficients (R2) and the improved

probability DP4+ method.



Table S1. Energy analysis for conformers of 1aA-1aP at B3LYP/6-31G(d) level in the gas phase

Species E'=E+ZPE E H G AG AE(kcal/mol) PE%
laA -1693.121591 -1693.085589 -1693.084645 -1693.189621 0 0 67.13%
1aB -1693.119144 -1693.083080 -1693.082136 -1693.188044 0.001577 0.989582 12.62%
1aC -1693.117762 -1693.081574 -1693.080630 -1693.186632 0.002989 1.875626 2.83%
1laD -1693.117941 -1693.081980 -1693.081036 -1693.186324 0.003297 2.068899 2.04%
lakE -1693.115998 -1693.079673 -1693.078729 -1693.185513 0.004108 2.577809 0.86%
laF -1693.117556 -1693.081614 -1693.080670 -1693.186013 0.003608 2.264054 1.47%
1aG -1693.113081 -1693.076985 -1693.076041 -1693.181908 0.007713 4.839981 0.02%
laH -1693.116180 -1693.080200 -1693.079256 -1693.184354 0.005267 3.305093 0.25%
lal -1693.118793 -1693.082959 -1693.082015 -1693.186672 0.002949 1.850526 2.95%
1aJ -1693.119221 -1693.083200 -1693.082256 -1693.187773 0.001848 1.159638 9.47%
laK -1693.115933 -1693.080190 -1693.079246 -1693.183610 0.006011 3.771960 0.11%
laL -1693.115019 -1693.078885 -1693.077940 -1693.183357 0.006264 3.930720 0.09%
1laM -1693.114150 -1693.078176 -1693.077231 -1693.182409 0.007212 4.525599 0.03%
1aN -1693.112943 -1693.076725 -1693.075780 -1693.181888 0.007733 4.852531 0.02%
1a0 -1693.114303 -1693.078198 -1693.077253 -1693.183313 0.006308 3.958330 0.08%
laP -1693.114276 -1693.078232 -1693.077288 -1693.182319 0.007302 4.582074 0.03%
E, E', H, G: total energy, total energy with zero point energy (ZPE), enthalpy, and Gibbs free energy.
Figure S1. Main conformers of 1a in NMR calculation.
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Table S2. Energy analysis for conformers of 1bA-1bO at B3LYP/6-31G(d) level in the gas phase

Species E'=E+ZPE E H G AG AE(kcal/mol) PE%
1bA -1693.118054 -1693.082197 -1693.081252 -1693.185564 0.003066 1.923944 1.28%
1bB -1693.116921 -1693.080802 -1693.079858 -1693.185526 0.003104 1.947789 1.23%
1bC -1693.119366 -1693.083239 -1693.082295 -1693.188611 0.000019 0.011923 32.34%
1bD -1693.117353 -1693.081323 -1693.080379 -1693.186063 0.002567 1.610817 2.17%
1bE -1693.117753 -1693.081477 -1693.080533 -1693.187555 0.001075 0.674573 10.56%
1bF -1693.117690 -1693.081779 -1693.080835 -1693.185486 0.003144 1.972890 1.18%
1bG -1693.118658 -1693.082630 -1693.081686 -1693.186814 0.001816 1.139557 4.82%
1bH -1693.118315 -1693.082326 -1693.081382 -1693.186605 0.002025 1.270707 3.86%
1bl -1693.118752 -1693.082986 -1693.082042 -1693.186073 0.002557 1.604542 2.20%
1bJ -1693.120432 -1693.084627 -1693.083682 -1693.188630 0 0 33.00%
1bK -1693.11616 -1693.080027 -1693.079083 -1693.184822 0.003808 2.389556 0.58%
1bL -1693.113694 -1693.077551 -1693.076607 -1693.182597 0.006033 3.785765 0.06%
1bM -1693.116394 -1693.080591 -1693.079647 -1693.184068 0.004562 2.862698 0.26%
1bN -1693.119256 -1693.083498 -1693.082553 -1693.187002 0.001628 1.021585 5.88%
1bO -1693.116048 -1693.079981 -1693.079037 -1693.184846 0.003784 2.374496 0.60%
E, E', H, G: total energy, total energy with zero point energy (ZPE), enthalpy, and Gibbs free energy.
Figure S2. Main conformers of 1b in NMR and ECD calculations.
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Table S3. Calculated 13C NMR results for 1a

No. laA laB laC laD laE laF 1laG laH lal laJ laK laL laM laN 1a0 laP Ocacd®  Oexp Scor” Relative errors®
1 14595  146.63 147.10 147.44 146.75 149.33 146.64 143.78 144.89 14741 146.92 147.75 148.52 149.00 149.08 14755 41.9 40.5 39.3 1.2
2 165.74 16598 16545 164.88 165.70 166.08 165.57 165.33 16553 165.33 165.11 165.87 165.57 165.05 165.77 16559 225 19.6 20.9 -1.3
3 14442  143.86 144.21 143.77 14373 144.06 144.89 14429 14392 14392 143.16 14474 144,66 144.05 14431 143.88 43.9 434 41.2 2.2
4 14958 14942 149.91 149.94 149.23 14941 149.85 149.23 149.29 149.73 149.60 149.53 149.62 148.98 149.02 149.34 38.6 33.9 36.2 -2.3
5 132.14 13229 132,63 131.98 133.39 12942 13249 133.88 13391 133.02 13355 13220 131.60 133,52 133.09 132.07 55.9 51.4 52.5 -11
6 160.51  159.62 160.62 160.93 159.74 160.80 160.70 161.08 161.48 160.50 159.99 160.18 160.41 159.87 159.67 160.44 27.7 24.8 25.9 -11
7 57.22 57.81 57.43 57.05 58.25 55.43 57.61 56.05 54.91 57.10 55.48 56.74 57.50 57.32 55.71 56.42 131.0 1232 1235 -0.3
8 41.60 42.17 41.83 42.26 42.03 42.21 42.38 41.95 41.77 42.17 4251 41.96 43.01 42.69 42.05 4210 1464 136.1 138.0 -1.9
9 13582 13550 136.48 137.81 136.09 131.89 13251 13095 13117 136.38 13335 131.84 13512 13509 131.85 13248 525 48.0 49.3 -1.3
10 14771  146.84 147.14 147.07 146.28 14740 146.31 14737 14554 14680 146.27 146.00 147.00 144.73 14583 14533 4038 37.3 38.2 -0.9
11 165.31 165.82 164.92 16456 165.63 164.93 164.61 165.11 164.94 165.06 165.55 164.48 164.42 164.02 164.41 16441 229 33.6 21.3 12.3
12 15431 154.69 15448 15450 154.46 15494 15456 153.44 153.61 15440 15446 15445 153.86 15450 154.79 154.00 33.8 22.2 31.6 -9.4
13 17333 17319 173.90 17330 173.11 175.04 173.78 17195 17258 17387 173.95 17336 17432 17432 17394 17385 1438 14.2 13.7 0.5
14 164.48 164.66 164.83 163.79 164.52 163.09 164.38 162.77 162.74 164.70 163.35 164.13 16156 161.00 162.56 163.52 23.7 221 221 0.0
15 158.94  158.85 158.61 159.12 159.13 159.37 160.06 154.01 153.95 158.81 15895 157.66 150.89 150.74 160.75 158.63 294  26.6 275 -0.9
1 118.48 117.39 117.88 117.91 11752 11291 115.00 11512 11579 116.06 11345 11515 116.60 117.16 11298 11496 70.3 66.2 66.1 0.1
2' 12762 128,61 12847 12854 128.80 121.24 12097 12395 122.17 12833 121.03 12040 120.14 120.61 121.16 120.21 60.6 58.0 57.0 1.0
3 -24.21 -23.82  -23.28 -23.09 -23.82 -2329 -2183 -2287 -2368 -23.17 -23.06 -23.90 -23.16 -23.79 -23.23 -2387 2122 1971 200.2 -3.1
4’ 45.03 48.29 48.22 47.41 48.32 46.70 47.31 47.46 44.81 47.14 47.07 45.40 49.60 49.85 46.77 4498 1423 1345 1342 0.3
5 29.52 29.33 28.65 28.44 29.38 30.01 29.47 29.54 29.37 29.24 29.19 29.88 28.80 28.92 30.12 29.67 158.8 140.7 149.7 -9.0
6 11579  116.09 116,50 115.99 116.20 117.08 118.89 118.19 118.79 11576 117.32 119.37 11348 11352 11723 11886 72.2 67.8 67.9 -0.1
7 16191 161.06 160.51 159.85 161.33 159.87 160.27 160.54 161.11 16040 160.25 16149 160.64 161.17 160.01 160.66 26.7 23.2 24.9 -1.7
1" 16.78 17.13 17.42 17.42 16.51 17.21 17.04 16.88 17.00 17.55 16.95 16.09 17.36 17.26 16.99 16.07 1712 1712 1615 9.7
2" 85.42 8359  80.63 8283 8339 8563 8196 8370 8239 8096 8640 8317 8180 8172 8418 8187 1037 99.6 97.7 1.9
3" 13.09 14.63 15.86 14.91 15.03 13.79 15.41 14.28 14.09 15.79 13.81 14.83 14.28 16.08 14.71 1396 1745 169.2 1645 4.7
4" 81.14 81.46 79.41 79.10 79.83 80.78 79.26 79.46 78.84 79.44 79.16 79.51 81.49 79.54 79.89 79.77 1073 1041 1011 3.0
5" 12.75 12.54 16.10 13.15 15.76 12.49 16.80 16.02 12.95 16.03 12.90 16.31 12.85 15.98 15.65 1599 1750 163.0 165.1 -2.1
6" 14151 14158 138.87 143.05 141.74 14244 14233 139.14 14290 138.85 143.23 13957 14147 138.86 14171 138.86 46.9 440 440 0.0
I 116.26 116,53 117.54 116.37 116.90 116.63 117.38 118.02 11590 11747 116.36 116.29 116.60 117.75 117.10 11326 71.7 66.2 67.5 -1.3
8" 163.84 163.81 164.95 165.32 163.68 163.61 164.47 16452 164.46 16496 16526 164.25 163.60 164.84 163.86 163.36 24.2 23.3 225 0.8
Population 67.13% 12.62% 2.83% 2.04% 0.86% 147% 0.02% 025% 295% 9.47% 0.11% 0.09% 0.03% 0.02% 0.08% 0.03% RMSD 41

3Weighted average from the calculated shifts; "Obtained by linear fit dexp versus dcalcd; °Ad = dexp — Ocalcd



Table S4. Calculated 3C NMR results for 1b

No. 1bA 1bB 1bC 1bD 1bE 1bF 1bG 1bH 1bl 1bJ 1bK 1bL 1bM 1bN 1bO Ocaled®  Opxp Ocor” Relative errors®
1 14748 14759 14741 148.14 146.69 147.56 146.78 144.89 14441 14735 147.00 147.94 14456 147.27 14738 411 40.5 38.3 2.2
2 16555 165.87 165.16 16556 165.74 164.76 165.22 165.79 164.86 164.82 16554 165.70 165.31 164.73 16558 23.1 19.6 21.3 -1.7
3 143.84 14479 143.86 144.16 143.89 143.47 14417 14398 14536 143,79 14435 14394 14430 143.64 14412 443 43.4 41.4 2.0
4 14928 149.49 150.07 149.22 149.33 149.87 149,55 149.41 14930 149.89 149.95 14945 149.20 149.99 14953 384 33.9 35.8 -1.9
5 13250 13231 13099 133.00 13358 132.80 133,57 132.67 13428 13212 13239 13157 13423 13228 13159 56.1 51.4 52.6 -1.2
6 160.39 160.21 161.34 160.40 15995 160.12 160.66 161.30 161.62 160.86 160.77 160.36 160.77 160.62 160.78 27.3 24.8 25.3 -0.5
7 56.34 56.71 56.36 55.71 58.31 56.86 57.15 54.78 55.66 57.38 57.11 56.68 56.99 56.44 56.16 131.3 1232 1239 -0.7
8 42.07 41.94 42.39 42.33 42.02 42.32 41.57 42.17 41.30 42.30 42.08 42.02 42.22 42.47 4219 1459 1361 1378 -1.7
9 13250 13191 138.01 13213 13659 137.68 137.78 129.22 130.71 137.82 136.87 132.26 130.08 137.58 132.36 51.3 48.0 48.0 0.0
10 14546 14592 14758 146.26 14632 146.62 14534 14734 14565 147.00 147.21 14526 146.55 147.07 14579 412 37.3 38.5 -1.2
11 164.82 16449 16476 165.70 16544 16440 16419 16437 16433 16457 165.09 163.66 163.28 16453 16447 235 33.6 21.7 11.9
12 153.95 15436 15435 15416 15429 15444 153.67 153.87 153.82 154.63 15448 15406 15340 15440 153.98 33.8 22.2 315 -9.3
13 173.94 17333 17340 17465 17313 17354 17318 172.07 17339 17335 17383 173.78 17267 17338 173.95 149 14.2 135 0.7
14 163.46 164.09 163.86 163.01 16442 163.72 16458 162.69 162.60 163.90 165.01 163.78 162.68 163.79 163.07 24.3 22.1 22.5 -0.4
15 15845 157.60 158.97 158.70 159.18 159.13 158.82 154.07 15459 159.31 158.76 158.86 154.03 159.18 159.18 29.4 26.6 27.3 -0.7
1 11488 11519 117.80 11491 11748 11747 11799 11580 11577 11586 11534 115.06 11485 11578 111.94 715 66.2 67.2 -1.0
2 120.30 12048 128.67 121.08 128.71 129.06 127.31 12245 12250 12849 12851 120.08 123.74 128.25 11991 60.5 58.0 56.7 13
3’ -2395 -2384  -2293 -2437 -2374 -2273 -23.69 -2329 -23.75 -2326 -2293 -2391 -2254 -2355 -23.76 2115 1971 1999 -2.8
4 44.97 45.55 47.33 45.08 48.20 4744 4498 45.38 45.27 46.71 47.45 44.69 47.11 47.07 4442 1413 1345 1334 11
5! 29.57 29.88 28.25 29.62 29.30 28.65 29.50 29.43 30.08 29.14 28.94 29.84 29.54 29.89 2991 159.2 1407 150.3 -9.6
6’ 118.98 11942 11599 11947 11644 116.00 116.01 11857 11856 115.68 116.25 118.64 11846 115.80 118.04 719 67.8 67.6 0.2
7 160.74 161.72 160.22 16131 161.11 160.05 160.68 161.14 160.65 159.72 160.55 160.67 160.83 160.26 160.80 27.9 23.2 25.9 -2.7
1" 16.73 16.22 17.40 16.46 16.48 17.53 16.90 16.42 17.22 17.46 17.46 15.95 17.63 17.89 16.15 1709 1712 1615 9.7
2" 82.20 82.97 83.11 83.33 84.15 81.61 80.61 80.93 82.72 83.38 81.14 80.85 83.81 82.27 8248 1052 99.6 99.1 0.5
3 13.52 15.43 14.58 14.65 15.11 14.92 15.27 15.60 14.41 14.56 15.80 14.63 14.28 14.84 13.80 1735 169.2 163.9 5.3
4" 81.06 78.49 81.07 78.39 79.30 79.42 78.64 78.75 78.15 80.96 79.18 77.68 79.20 79.60 7958 107.8 1041 101.6 2.5
5 12.77 16.06 12.50 13.15 15.60 12.98 16.28 15.85 13.19 12.35 17.07 15.86 13.22 12.62 1588 1750 163.0 165.3 -2.3
6 14179 139.22 14147 14316 139.78 14270 14193 139.32 14297 14148 14214 14383 143.08 14252 14221 46.8 44.0 43.8 0.2
7 116.88 117.64 116.36 116.25 11792 116.17 11751 11835 11592 11640 117.75 116.81 11593 11658 117.01 715 66.2 67.2 -1.0
8" 163.39 164.69 163.65 16498 16450 165.10 164.63 164.45 164.99 163.69 16447 165.03 164.68 165.56 163.82 24.1 23.3 22.3 1.0

Population 1.28%  1.23% 32.34% 2.17% 10.56% 1.18% 4.82% 3.86% 2.20% 33.00% 0.58% 0.06% 0.26% 5.88% 0.60% RMSD 4.1

3\Weighted average from the calculated shifts; "Obtained by linear fit dexp versus dcalcd; SAd = Jexp — dcalcd



Figure S3. 1*C NMR calculation results of two possible isomers of 1. (A) Linear correlation plots of predicted versus experimental **C NMR chemical shifts. (B)
Relative errors between the predicted *C NMR chemical shifts of two potential structures and recorded *C NMR data.
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Table S5. DP4+ analysis results of 1a (Isomer 1) and 1b (Isomer 2)

4 B C ] E F G H
1 “ BaSiS SEt ‘
2 aP¥1P¥91 PCE 6—311+G(d, p) Shielding Tensors

&

12 SNl 0.00%  |dl100. 00% - - -
14| Ruclei | sp2? Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomexr 5
15 C 40.6 146, 26 147.13
16 C 19.8 165, TO 165. 13
17 C 43.4 144, 25 143,50
18 o 33.9 149, 58 145,82
19 C 51.4 132,28 132.09
20 C 24.8 160. 43 160. 89
21 C X 123.3 57.19 56. 87
22 C X 135.9 41. 76 42.24
23 C 48.1 135,67 136,92
24 C 372 147, 40 146,96
25 C 33.7 16A. 31 164. 71
26 C 22.3 154. 36 154. 37
27 C 14.2 173.38 173.33
28 C 22.2 164. 44 163.87
29 c 26.8 158, 75 158. 78
30 C 66, 2 117.89 116. 70
31 C 58.1 127.57 127.71
32 C X 197.1 —-23.98 -23.29
ol C X 134.6 45,84 46.85
34 c % 141 29. 42 28.99
38 C a7. 7 115,97 116, 26
36 C 23.2 161. 51 160, 27
37 C X 171.2 16.54 17.23
38 C X 599, 2 24. 46 83.01
39 o X 168. 7 13.72 14.72
40 C % 104.2 30.83 80. 35
41 C % 163 13.18 13.23
42 C 44,1 141. 27 141. 37
43 C 66, 2 116. 45 116. 70
44 C 23.4 164.02 164,04
45

46 H 1.79 30. 24 30,11
47 H 0.9 31.04 30,55
43 H 1.55 30.00 30,16
49 H 1. 44 30. 48 30.35
50 H 1.4 30.29 30,52
51 H 1.19 30. 49 30.52
52 H 1.19 30,26 30.32
53 H 1.96 29.78 30.00
54 H 1.84 29.88 29.88
il H % 5. 38 25.88 25.99
ili] H 1.51 30.36 30.26
57 H 0.85 30,41 30,40
58 H 0.85 3121 3129
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S1.2. Computational details for compound 1 (ECD)

Conformation search based on molecular mechanics with MMFF force fields were performed for 1a and 1b gave 16 and 15 stable conformers with populations
higher than 1%. All these conformers were further optimized by the density functional theory method at the B3LYP/6-31G(d) level by Gaussian 16 program package
with g09 default keyword. The ECD were calculated using density functional theory (TDDFT) at B3LYP/6-311+G(d,p) level in methanol with IEFPCM model. The
calculated ECD curves were all generated using SpecDis 1.71 program package and the calculated ECD data of all conformers were Boltzmann averaged by Gibbs

free energy.



Figure S4. Comparison of the calculated ECD spectra for with the experimental spectrum of 1 in methanol with IEFPCM model.
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Section S2. Calculational details for 2

S2.1. Computational details for compound 2 (NMR)

Conformation search based on molecular mechanics with MMFF force fields were performed for 2a and 2b gave 14 and 8 stable conformers with populations
higher than 1%, respectively. All these conformers were further optimized by the density functional theory method at the B3LYP/6-31G(d) level by Gaussian 16
program package. Gauge Independent Atomic Orbital (GIAO) calculations of their *H and 3C NMR chemical shifts using density functional theory (DFT) at the
mPW1PW91/6-311+G(d,p) level with the PCM model in methanol. The calculated NMR data of these conformers were averaged according to the Boltzmann
distribution theory and their relative Gibbs free energy. The *H and 3C NMR chemical shifts for TMS were also calculated by the same procedures and used as the

reference. After calculation, the experimental and calculated data were evaluated by the improved probability DP4+ method.



Table S6. Energy analysis for conformers of 2aA-2aN at B3LYP/6-31G(d) level in the gas phase

Species E'=E+ZPE E H G AG AE(kcal/mol) PE%
2aA -1159.111977 -1159.085802 -1159.084858 -1159.165761 0 0 23.98%
2aB -1159.111569 -1159.085503 -1159.084559 -1159.164837 0.000924 0.579819 9.01%
2aC -1159.110888 -1159.084671 -1159.083727 -1159.164523 0.001238 0.776857 6.46%
2aD -1159.111625 -1159.085559 -1159.084615 -1159.164709 0.001052 0.660140 7.86%
2aE -1159.110705 -1159.084474 -1159.083530 -1159.164350 0.001411 0.885416 5.38%
2aF -1159.110283 -1159.083989 -1159.083045 -1159.164020 0.001741 1.092494 3.79%
2aG -1159.111364 -1159.085099 -1159.084155 -1159.165216 0.000545 0.341993 13.46%
2aH -1159.111165 -1159.085026 -1159.084082 -1159.164441 0.001320 0.828313 5.92%
2al -1159.111078 -1159.084871 -1159.083927 -1159.164630 0.001131 0.709713 7.23%
2alJ -1159.110582 -1159.084349 -1159.083405 -1159.163987 0.001774 1.113202 3.66%
2aK -1159.109497 -1159.083183 -1159.082239 -1159.163310 0.002451 1.538026 1.79%
2aL -1159.110156 -1159.083813 -1159.082868 -1159.164123 0.001638 1.027861 4.23%
2aM -1159.110719 -1159.084545 -1159.083600 -1159.163991 0.001770 1.110692 3.67%
2aN -1159.110770 -1159.084613 -1159.083669 -1159.163966 0.001795 1.126380 3.58%
E, E', H, G: total energy, total energy with zero point energy (ZPE), enthalpy, and Gibbs free energy.
Figure S5. Main conformers of 2a in NMR calculation.
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Table S7. Energy analysis for conformers of 2bA-2bH at B3LYP/6-31G(d) level in the gas phase

Species E'=E+ZPE E H G AG AE(kcal/mol) PE%
2bA -1159.108969 -1159.082410 -1159.081465 -1159.163156 0.002061 1.293297 3.57%
2bB -1159.110681 -1159.084036 -1159.083091 -1159.165217 0 0 31.74%
2bC -1159.110835 -1159.084465 -1159.083521 -1159.164732 0.000485 0.304342 18.98%
2bD -1159.110565 -1159.084035 -1159.083091 -1159.164609 0.000608 0.381526 16.66%
2bE -1159.108984 -1159.082485 -1159.081541 -1159.163312 0.001905 1.195406 4.22%
2bF -1159.109316 -1159.082842 -1159.081897 -1159.163699 0.001518 0.952559 6.35%
2bG -1159.110569 -1159.084036 -1159.083092 -1159.164624 0.000593 0.372113 16.93%
2bH -1159.108756 -1159.082549 -1159.081605 -1159.162362 0.002855 1.791540 1.54%

E, E', H, G: total energy, total energy with zero point energy (ZPE), enthalpy, and Gibbs free energy.

Figure S6. Main conformers of 2b in NMR and ECD calculations.







Table S8. DP4+ analysis results of 2a (Isomer 1) and 2b (Isomer 2)

A B C D E F ; H
I P
2 mPY¥1P¥91 PCE 6-311+G (d, p) Shielding Tensors
3

12 DP4 il 0.00% |all100. 00% - - -
14 Nuclei | sp2? zperimenta| Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer &
15 C 40. 4 144. 9 144, 8
16 C 18.3 165.5 165.5
17 C 42.1 143. 7 143, 8
18 C 37.2 149. 3 149, 4
19 C 49.9 134. 7 134. 9
20 C 23.4 160. 6 160, 4
21 C X 121. 2 B6. 5 56, 4
22 C X 135.5 44,1 43. 8
23 C 52,9 129.7 130. 3
24 C 307 145.3 144, 8
25 C 32,4 164. 8 164. 9
26 C 21 163.9 154, 0
27 C 13.5 162.1 162. 0
23 C 21.4 171.6 171.5
29 C X 125. 6 37.2 48,7
30 C X 137. 6 44, 8 42,9
31 C 69 101.8 108, 7
32 C 716 105. 7 107.9
33 C X 146. 6 34. 4 29,2
34 C 75.3 104. 6 111.8
35 C 3.5 112.5 114. 6
36 C X 105, 8 53.3 75.1
37

38 H L5 a0, 08 30, 30
39 H 1 30,58 30, T4
40 H 1.54 a0, 16 30. 15
41 H 1.4 30,39 30, 41
42 H 1. 45 30,35 30. 36
43 H .21 30, 48 30, 48
44 H 1.29 a0, 43 30. 46
45 H 2.04 29.73 29, 70
46 H 1.93 29. 68 29. 68
47 H X 5B 25.72 25. 76
43 H 2.8 28.75 28.79
49 H 0. 89 30,35 30. 29
50 H 0. 89 31.33 3132
51 H 0. 29 a0, 69 30,71
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Functional Solvent? Basis Set Type of Data
mPY1P¥91 PCE 6-311+5(d, p) Shielding Tensors

Isomer 1| Isomer 2 | Isomer 3 | Isomer 4| Isomer 5 | Isomer 6
sDP4+ (H data) |dll92. 0a% [dll 7. 96% - - - -
sDP4+ (C data) |l 0. 00% [al00. 00% - - - -

sDP4+ (all data) |dl0.00% |afl00. 00% - - - -
uDP4+ (H data) |dl 0. 06% |al99. 94% - - - -
uDP4+ (C data) |dll 0.00% |4l00. 00% = = = =
uDP4+ (all data) [dl 0.00% [afl00. 00% - - - -
DP4+ (H data) [l SRR - - - -
DP4+ (C data)  [EED TP TR - - - -
) N RN ER T I lll 0. 00% | alfl 00. 00% - - - -




S2.2. Computational details for compound 2 (ECD)

Conformation search based on molecular mechanics with MMFF force fields were performed for 2b gave 8 stable conformers with populations higher than 1%.
All these conformers were further optimized by the density functional theory method at the B3LYP/6-31G(d) level by Gaussian 16 program package. The ECD were
calculated using density functional theory (TDDFT) at B3LYP/6-311+G(d,p) level in methanol with IEFPCM model. The calculated ECD curves were all generated

using SpecDis 1.71 program package and the calculated ECD data of all conformers were Boltzmann averaged by Gibbs free energy.



Figure S7. Comparison of the calculated ECD spectra for with the experimental spectrum of 2 in methanol with IEFPCM model.
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Section S3. NMR and MS spectra of 1
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Figure S9. 3C NMR and DEPT of 1 in CDsOD
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Figure S10.
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Figure S12. *H-'H COSY of 1 in CD3s0D
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Figure S14. HRESIMS of 1
“ FTMS + p ESI Full lock ms [150.0000-1100.0000]
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Figure S15. UV of 1
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Figure S16. IR of 1
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Figure S19.
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Figure S20.

AL

I

mn

HSQC of 2 in CDsOD

RN

g'
A
-
.
.
T T T T T T T T T T
7 7.0 6.5 6.0 4.0 3.5 3.0 2.0 1.6 1.0 0.
£2 (ppm)
HMBC of 2 in CD30D
1y
s e
g A h
&
" R
:
T T T T T T T
7 7.0 6 6.0 .0 3 .0 .0 0.0

L 60

L 70

80

90

L 100

L 110

120

L 130

L 140

L 150

L 70

L 80

90

L 100

L 110

120

130

L 140

L 160

170

L 180

L 190

200

£1 (ppm)

1 (ppm)



Figure S21. *H-'H COSY of 2 in CD3s0D
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Figure S23. HRESIMS of 2
T: FTMS + p ESI Full lock ms [150.0000-1100.0000]
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Figure S24. UV of 2
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Figure S25. IR of 2
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