Supplementary Information (Sl) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2025

Supporting Information

Stereochemical revision of brevipetins E and F: ellagitannin

dimers with opposite hexahydroxydiphenoyl atropisomerism

Yosuke Matsuo,” Ryo Ohtsuka, Yoshinori Saito, Koji Yamada, Takashi Tanaka,
Fumika Yakushiji*

Graduate School of Biomedical Sciences, Nagasaki University, 1-14 Bunkyo-machi, Nagasaki
852-8521, Japan

* Corresponding authors: y-matsuo@nagasaki-u.ac.jp; fyakushiji@nagasaki-u.ac.jp

S1



Table of Contents

Optimized conformers of 3 and 8-10 (Figures S1-S5) S3
Thermodynamic parameters and conformational analysis of 3 and 810 (Tables S1-S4)

S9
Calculation of 'H and '3C NMR chemical shifts for 3 and 8-10 (Tables S5-S12, Figures S6-S8)

S12
Optimized representative conformers for 1 (Figure S9) S25
Thermodynamic parameters of representative conformers for 1 (Table S13) S26
Calculated ECD spectra of representative conformers for 1 (Figure S10) S26

S2



Figure S1. Optimized conformers of brevipetin B [(Ra)-3], with populations >1% at the
B3LYP/6-31G(d,p)/PCM(MeOH) level.
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Figure S2. Optimized conformers of (Sa)-8 at the B3LYP/6-31G(d,p)/PCM(MeOH) level.

(a) Conformers lacking the intramolecular hydrogen bond between the 2-hydroxy group and the
3-ester carbonyl of the glucose unit with populations >1%.
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(b) All conformers including those with the intramolecular hydrogen bond between the 2-
hydroxy group and the 3-ester carbonyl of the glucose unit with populations >1%.
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Figure S3. The two lowest-energy conformers of (Sa)-8 calculated with one explicit MeOH
molecule at the B3LYP/6-31G(d,p)/PCM(MeOH) level. (a) The global minimum energy
conformer, where the explicit MeOH forms a stabilizing hydrogen bonded bridge. (b) The
higher-energy conformer, which retains the intramolecular hydrogen bond between the 2-
hydroxy and 3-ester carbonyl of the glucose unit.
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(82)-8-MeOH-a: £ = —2289.644691 a.u.; E' = —2289.065954 a.u.; H =-2289.021773 au.; G =
—2289.145573 a.u.

(82)-8-MeOH-b: E = —2289.638751 a.u.; E' = —2289.061235 a.u.; H=—-2289.016305 a.u.; G=
—2289.142274 a.u.
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Figure S4. Optimized conformers of (Ra)-9, with populations >1% at the B3LYP/6-
31G(d,p)/PCM(MeOR) level.
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(Ra)-9Bf (1.6%) (Ra)-9Ah (1.5%) (R2)-9Bg (1.4%) (Ra)-9Ai (1.1%)

g

(Ra)-9Bh (1.0%)

Figure S5. Optimized conformers of (Sa)-10, with populations >1% at the B3LYP/6-
31G(d,p)/PCM(MeOH) level.
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Table S1. Thermodynamic parameters (electronic, enthalpy, and free energies) and Boltzmann
populations of the conformers of brevipetin B [(Ra)-3] at the B3LYP/6-31G(d,p)/PCM(MeOH)
level (Pc >1%).

conformers FE (a.u) E' (a.n) H (a.u.) G (aun) AG (kcal/lmol) Pg (%)
3a -2173.901228 -2173.376824 -2173.336716 -2173.449451 0.00 13.1
3b -2173.900157  -2173.376142 -2173.335950 -2173.449388 0.04 12.3
3¢ -2173.901119  -2173.376692 -2173.336610 -2173.449323 0.08 11.5
3d -2173.901139  -2173.376704 -2173.336604 -2173.449268 0.11 10.8
3e -2173.901220  -2173.376699 -2173.336646 -2173.449219 0.15 10.3
3f -2173.899686  -2173.375612 -2173.335406 -2173.448609 0.53 5.4
3g -2173.900432 -2173.376128 -2173.336045 -2173.448487 0.60 4.7
3h -2173.899654  -2173.375415 -2173.335243 -2173.448213 0.78 3.5
3i -2173.899662  -2173.375445 -2173.335268 -2173.448209 0.78 3.5
3j -2173.897920  -2173.374446 -2173.333765 -2173.448177 0.80 3.4
3k -2173.899722  -2173.375455 -2173.335295 -2173.448126 0.83 3.2
31 -2173.900360  -2173.375894 -2173.335868 -2173.447859 1.00 2.4
3m -2173.897878 -2173.374343 -2173.333701 -2173.447837 1.01 24
3n -2173.897925 -2173.374386 -2173.333733 -2173.447802 1.03 2.3
30 -2173.897874  -2173.374222 -2173.333623 -2173.447633 1.14 1.9
3p -2173.898495 -2173.374615 -2173.334298 -2173.447608 1.16 1.9
3q -2173.898478 -2173.374532 -2173.334265 -2173.447382 1.30 1.5
3r -2173.898353 -2173.374440 -2173.334167 -2173.447353 1.32 1.4

E: electronic energy; E': electronic energy with zero point energy; H: enthalpy; G: Gibbs firee energy; AG: relative Gibbs free energy. P

: conformational distribution calculated firom relative Gibbs free energy.
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Table S2. Thermodynamic parameters (electronic, enthalpy, and free energies) and Boltzmann
populations of the conformers of (Sa)-8 at the B3LYP/6-31G(d,p)/PCM(MeOH) level.

(a) Conformers lacking the intramolecular hydrogen bond between the 2-hydroxy group and the
3-ester carbonyl of the glucose unit with populations >1%.

conformers E (a.u) E' (an) H (a.u.) G (a.u) AG (kcal/mol) P¢ (%)
8a -2173.898958 -2173.374499 -2173.334405  -2173.448150 0.00 31.6
8b -2173.897242  -2173.373421 -2173.332924  -2173.447624 0.33 18.1
8c -2173.899053 -2173.374263 -2173.334292  -2173.447235 0.57 12.0
8d -2173.897198 -2173.373375 -2173.332890  -2173.447186 0.60 114
8e -2173.899001 -2173.374094 -2173.334235  -2173.446826 0.83 7.8
8f -2173.897209  -2173.373280 -2173.332847  -2173.446615 0.96 6.2
8¢g -2173.897273 -2173.373185 -2173.332789  -2173.446501 1.03 5.5
8h -2173.898239  -2173.373319 -2173.333499  -2173.445585 1.61 2.1

E: electronic energy; E': electronic energy with zero point energy; H: enthalpy; G: Gibbs firee energy; AG: relative Gibbs free energy. P

: conformational distribution calculated from relative Gibbs free energy.

(b) All conformers including those with the intramolecular hydrogen bond between the 2-

hydroxy group and the 3-ester carbonyl of the glucose unit with populations >1%.

conformers E (a.u.) E' (a.u.) H (a.u.) G (a.u.) AG (kcal/mol) Pg (%)
8i -2173.899630 -2173.375812 -2173.335483  -2173.449301 0.00 19.1
8j -2173.899598 -2173.375588 -2173.335324  -2173.448939 0.23 13.0
8k -2173.899653 -2173.375651 -2173.335391 -2173.448906 0.25 12.6
81 -2173.899576 -2173.375617 -2173.335371  -2173.448888 0.26 12.3
8a -2173.898958 -2173.374499 -2173.334405  -2173.448150 0.72 5.6
8Sm -2173.900161 -2173.375288 -2173.335534  -2173.447876 0.89 4.2
8n -2173.900072 -2173.375225 -2173.335460  -2173.447754 0.97 3.7
8o -2173.900159 -2173.375335 -2173.335555  -2173.447742 0.98 3.7
8b -2173.897242 -2173.373421 -2173.332924  -2173.447624 1.05 3.2
8p -2173.899700 -2173.374932 -2173.335151  -2173.447586 1.08 3.1
8q -2173.900105 -2173.375105 -2173.335391 -2173.447417 1.18 2.6
8r -2173.899809 -2173.374843 -2173.335152  -2173.447246 1.29 2.2
8c -2173.899053 -2173.374263 -2173.334292  -2173.447235 1.30 2.1
8d -2173.897198 -2173.373375 -2173.332890  -2173.447186 1.33 2.0
8s -2173.896670 -2173.373209 -2173.332570  -2173.446910 1.50 1.5
8t -2173.896591 -2173.373136 -2173.332504  -2173.446881 1.52 1.5
8e -2173.899001 -2173.374094 -2173.334235  -2173.446826 1.55 1.4
8f -2173.897209 -2173.373280 -2173.332847  -2173.446615 1.69 1.1

E: electronic energy, E': electronic energy with zero point energy; H: enthalpy; G: Gibbs free energy,; AG: relative Gibbs fiee energy. P ;

: conformational distribution calculated from relative Gibbs free energy.
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Table S3. Thermodynamic parameters (electronic, enthalpy, and free energies) and Boltzmann
populations of the conformers of (Ra)-9 at the B3LYP/6-31G(d,p)/PCM(MeOH) level (Pc >1%).

conformers E (a.u) E' (a.u.) H (a.u.) G (a.u) AG (kcal/mol) Pg (%)
9Aa -1790.223253 -1789.818072 -1789.785522 -1789.878972 0.00 19.0
9Ba -1790.224816 -1789.818577 -1789.786602 -1789.878647 0.20 13.4
9Bb -1790.223568 -1789.818207 -1789.785728 -1789.878550 0.26 12.1
9Ab -1790.224488 -1789.818334 -1789.786351 -1789.878475 0.31 11.2
9Bc -1790.224845 -1789.818497 -1789.786610 -1789.878336 0.40 9.7
9Ac -1790.224385 -1789.818157 -1789.786232 -1789.878102 0.55 7.5
9Ad -1790.222449 -1789.817018 -1789.784565 -1789.877715 0.79 5.0
9Ae -1790.221326 -1789.816324 -1789.783653 -1789.877343 1.02 34
9IAf -1790.223432 -1789.817070 -1789.785173 -1789.877128 1.16 2.7
9Bd -1790.222285 -1789.816768 -1789.784342 -1789.877080 1.19 2.6
9Be -1790.223555 -1789.817052 -1789.785171 -1789.876883 1.31 2.1
9Ag -1790.222508 -1789.816511 -1789.784421 -1789.876681 1.44 1.7
9Bf -1790.223475 -1789.816841 -1789.785039 -1789.876610 1.48 1.6
9Ah -1790.222416 -1789.816462 -1789.784388 -1789.876577 1.50 1.5
9Bg -1790.222298 -1789.816365 -1789.784223 -1789.876540 1.53 1.4
9Ai -1790.220069 -1789.815175 -1789.782344 -1789.876303 1.67 1.1
9Bh -1790.222278 -1789.816212 -1789.784147 -1789.876233 1.72 1.0

E: electronic energy; E': electronic energy with zero point energy, H: enthalpy; G: Gibbs fiee energy; AG: relative Gibbs fiee energy. P

: conformational distribution calculated from relative Gibbs fi-ee energy.

Table S4. Thermodynamic parameters (electronic, enthalpy, and free energies) and Boltzmann
populations of the conformers of (Sa)-10 at the B3LYP/6-31G(d,p)/PCM(MeOH) level (Pq
>1%).

conformers E (a.u) E' (an) H (a.u.) G (a.u) AG (kcal/mol) Pg (%)
10a -1790.228320 -1789.822507 -1789.790397 -1789.882199 0.00 33.3
10b -1790.228248 -1789.822438 -1789.790351 -1789.882060 0.09 28.7
10c¢ -1790.227560 -1789.821540 -1789.789521 -1789.881109 0.68 10.5
10d -1790.227407 -1789.821403 -1789.789359 -1789.881027 0.74 9.6
10e -1790.225029 -1789.820087 -1789.787462 -1789.880626 0.99 6.3
10f -1790.226125 -1789.820514 -1789.788269 -1789.880386 1.14 4.9
10g -1790.224205 -1789.818943 -1789.786428 -1789.879282 1.83 1.5

E: electronic energy; E': electronic energy with zero point energy, H: enthalpy, G: Gibbs fi-ee energy; AG: relative Gibbs fiee energy. P

: conformational distribution calculated from relative Gibbs fi-ee energy.
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Table S5. Calculated '"H NMR chemical shifts of (Ra)-3 and comparison with reported experimental data of brevipetin B (3) and brevipetin E

1.

shielding tensors (calculated)” chemical shifts (ppm)
Position 3 3 3 1'
3a 3b 3¢ 3d 3e 3f 3g 3h 3i 3j 3k 31 3m 3n 30 3p 3q 3r (averaged) (calcd)b 3 . AS (vs 3) 1 . AS (vs1')
(expth)’  (Ocated = Fexpt)  (expth’ (O caled — O exptl)

glucose

1 26.58 2641 2657 2658 26.56 2644 26.52 2644 2646 2659 2646 26.56 26.60 26.59 2658 26.64 26.62 26.71 26.53 4.94 5.10 -0.16 5.10 -0.16

2 2759 27.56 2757 2757 2759 27.54 2758 27.53 2753 27.63 2751 2756 27.62 27.63 27.61 2761 27.62 27.62 27.57 397 3.86 0.11 3.87 0.10

3 2622 2624 2621 2622 2621 2626 2620 2626 2626 2627 2626 26.19 2629 2628 2627 2621 2620 2622 26.23 522 5.22 0.00 5.20 0.02

4 26.57 26.00 2657 2656 2657 26.57 2656 26.58 2657 26.64 2656 26.56 26.64 26.63 26.64 2591 2591 2659 26.48 4.99 5.08 -0.09 5.05 -0.06

5 27.54 27.68 27.56 27.56 27.54 27.55 2752 27.55 2754 2758 27.56 2754 27.59 2758 27.59 27.65 27.65 2751 27.57 3.98 3.85 0.13 4.09 -0.11

6a 27.80 27.57 27.83 27.83 27.81 27.81 27.80 27.81 27.81 27.83 27.84 2782 27.83 27.83 27.83 2745 2747 27.55 27.77 3.79 3.85 -0.06 4.02 -0.23

6b 27.92 2791 2793 2792 2793 2794 2791 2794 2793 2793 2794 2791 2793 2793 2794 2753 2754 27.78 2791 3.66 3.70 -0.04 3.73 -0.07
HHDP

3 2474 2471 2454 2455 2474 2474 2474 2472 2473 2461 2453 2453 2461 2461 2460 2472 2471 2474 24.66 6.68 6.70 -0.02 6.67 0.01

3 24.61 2458 2480 24.82 2459 2460 24.61 2459 24.61 2463 2483 2479 24.65 24.64 2465 2461 2459 2458 24.66 6.68 6.58 0.10 6.55 0.13
chavicol

2,6 2426 2429 2427 2425 2428 2430 2423 2431 2429 2431 2428 2424 2426 2430 2428 2424 2426 24.11 24.27 7.04 7.05 -0.01 7.04 0.00

3,5 24.09 24.10 24.09 24.09 24.09 24.09 24.13 2410 24.10 24.10 24.10 24.14 24.10 24.10 24.10 24.10 24.10 24.11 24.10 7.20 7.11 0.09 7.12 0.08

7 2823 2822 2821 2823 2821 2821 28.17 2822 2823 2822 2824 28.18 2822 2823 2821 2822 2821 2822 28.22 3.38 3.32 0.06 3.30 0.08

8 2540 2540 2541 2540 2541 2544 2496 2541 2539 2542 2539 2496 2541 2546 2541 2541 2540 2543 25.38 6.02 5.94 0.08 5.93 0.09

9 2622 2623 2623 2622 2623 2624 2682 2623 2622 2622 2623 2681 2622 2623 2623 2621 2622 2623 26.27 5.19 5.03 0.16 5.02 0.17

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level

. "NMR chemical shifts were obtained from shielding tensors using the reported scaling factors. “Measured in CDsOD (400 MHz).
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Table S6. Calculated '"H NMR chemical shifts of (Sa)-8 and comparison with reported experimental data of brevipetin E (1').

(a) Conformers lacking the intramolecular hydrogen bond between the 2-hydroxy group and the 3-ester carbonyl of the glucose unit with
populations >1%.

shielding tensors (calculated)” chemical shifts (ppm)
Position 8 8 1 AS
Sa s 8¢ 8d Se ot 5 (averaged)  (caled)” (exptl)’ (S catea— S expir)

glucose

1 26.63 26.63 26.59 26.65 26.61 26.64 26.62 26.60 26.63 4.85 5.10 -0.25

2 28.12 28.17 2811 2817 2811 2817 28.17 28.10 28.14 3.45 3.87 -0.42

3 26.15 2644 26.14 2646 26.14 2645 2644 26.13 26.27 5.18 5.20 -0.02

4 26.57 26.60 26.56 2659 2657 26.60 2659 26.55 26.58 4.90 5.05 -0.15

5 27.77 2779 2775 2780 27.76 27.80 27.78 27.74 27.78 3.79 4.09 -0.30

6a 27.52 27.52 2750 27.53 2752 2753 2751 2750 27.52 4.03 4.02 0.01

6b 27.72 27772 2771 2773 2771 27793 2772 2770 27.72 3.84 3.73 0.11
HHDP

3 23.65 23.69 23.65 23.69 2365 23.69 23.69 23.63 23.66 7.61 6.67 0.94

3 24.54 2439 2453 2439 2454 2439 2439 2452 24.47 6.86 6.55 0.31
chavicol

2,6 2434 2435 2434 2434 2434 2434 2434 2429 24.34 6.98 7.04 -0.06

3,5 2410 24.10 24.10 24.10 24.11 24.10 24.08 24.14 24.10 7.20 7.12 0.08

7 28.20 28.23 2822 2820 2824 2824 2821 2820 28.21 3.38 3.30 0.08

8 2545 2541 2545 2545 2543 2542 2546 2498 25.43 5.97 5.93 0.04

9 2623 2623 2625 2623 2623 2622 2625 26.80 26.24 5.21 5.02 0.19

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level. ®NMR chemical shifts were obtained fromshielding tensors using the
reported scaling factors. “Measured in CD30OD (400 MHz).
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(b) All conformers including those with the intramolecular hydrogen bond between the 2-hydroxy group and the 3-ester carbonyl of the glucose
unit with populations >1%.

shielding tensors (calculated)” chemical shifts (ppm)
Position ) ) 3 8 1 AS
8i 8j 8k 81 8a 8m 8n 8o 8b 8p 8q 8r 8¢ 8d 8s 8t 8e (averaged) (calcd)b (expt)’ (0 caea— S oxpe)

glucose

1 26.62 26.63 26.60 26.61 2663 2659 2659 2661 2663 26.58 26.61 2659 26.59 26.65 2663 26.62 26.61 26.64 26.61 4.87 5.10 -0.23

2 28.11 2811 28.10 28.10 28.12 28.09 28.09 28.09 28.17 28.07 28.09 28.08 28.11 28.17 28.12 28.12 28.11 28.17 28.11 3.48 3.87 -0.39

3 2712 27.13 27.12 27.13 26,15 2697 2697 2697 2644 2697 2697 2697 26.14 2646 27.15 27.14 26.14 2645 26.95 4.55 5.20 -0.65

4 26.52 26.52 2650 26.52 26.57 2644 2643 2643 2660 2635 2644 2635 2656 2659 2654 2654 2657 26.60 26.51 4.97 5.05 -0.08

5 27.83 2784 27.82 27.84 2777 27.81 27.81 2781 27.79 27.82 2781 2781 27.75 2780 27.85 27.85 27.76 27.80 27.82 3.74 4.09 -0.35

6a 27.51 27.52 27.51 2754 27.52 2750 27.52 27.50 2752 27.51 2751 2749 2750 27.53 2753 2755 2752 2753 27.52 4.03 4.02 0.01

6b 27.70 2771 27.70 27.72 27.72 27.70 27.71 27770 27.72 27.68 27.70 27.68 27.71 27.73 27.72 27.73 2771 27.73 27.71 3.85 3.73 0.12
HHDP

3 23.65 23.66 23.65 23.64 23.65 2353 2350 2352 23.69 23.68 2352 2369 23.65 23.69 2389 23.88 23.65 23.69 23.64 7.63 6.67 0.96

3 2446 2447 2446 2447 2454 24.66 24.64 24.64 2439 2441 2464 2441 2453 2439 2476 2477 2454 2439 24.50 6.83 6.55 0.28
chavicol

2,6 2435 2436 2436 2436 2434 2435 2436 2435 2435 2436 2435 2435 2434 2434 2436 2437 2434 2434 24.36 6.97 7.04 -0.07

3,5 24.14 2412 24.11 2413 24.10 24.11 2413 24.13 2410 24.13 24.12 24.10 2410 24.10 24.14 24.14 24.11 24.10 24.12 7.18 7.12 0.06

7 2825 28.23 2822 2823 2820 2823 2823 2825 2823 2823 2824 2822 2822 2820 2825 2823 2824 2824 28.23 3.36 3.30 0.06

8 2541 2546 2545 2544 2545 2544 2544 2541 2541 2543 2546 2545 2545 2545 2541 2544 2543 2542 25.43 5.96 5.93 0.03

9 2621 2624 2626 2623 2623 2626 2622 2621 2623 2623 2624 2626 26.25 2623 2622 2623 2623 26.22 26.23 5.22 5.02 0.20

“Calculated by the GIAO method at the mPW 1IPW91/6-311+G(2d,p)/PCM (MeOH) level

. "NMR chemical shifts were obtained from shielding tensors using the reported scaling factors. “Measured in CD;OD (400 MHz).
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Table S7. Calculated "H NMR chemical shifts of (Ra)-9 and comparison with reported experimental data of brevipetin E (1').

shielding tensors (calculated)” chemical shifts (ppm)
Position 9 9 1 AS
9Aa 9Ba  9Bb 9Ab 9YBc 9Ac 9Ad  9Ae 9Af 9Bd  9Be 9Ag 9Bf 9Ah 9Bg 9Ai 9Bh b .
(averaged)  (caled)’ (exptD)® (I caled — O expt))
rhamnose
1 2694 2692 2694 2693 2691 2694 2697 27.09 2695 2694 2694 27.10 2693 27.10 27.10 2695 27.10 26.95 4.55 4.80 -0.25
2 2749 2728 2729 2753 2725 2755 2774 2745 27.84 2758 2759 2751 2756 2753 2729 2751 2726 27.44 4.09 4.07 0.02
3 26.64 26.73 26.75 2617 26.63 26.19 26.71 26.60 2621 2671 26.71 26.09 26.60 26.12 26.64 26.58 26.53 26.55 4.93 5.35 -0.42
4 26.87 2634 26.63 2679 2636 26.71 27.06 2685 2692 26.83 2651 26.77 2653 26.69 2629 2688 2632 26.67 4.81 5.06 -0.25
5 27.61 2799 28.04 27.57 28.00 27.58 27.60 27.67 27.57 28.06 28.01 27.62 28.03 27.63 28.00 27.63 28.01 27.79 3.78 4.09 -0.31
6 3037 30.61 30.60 3034 30.63 30.31 3033 3036 30.29 30.56 30.57 30.35 30.60 3031 30.60 3038 30.63 30.46 1.29 1.24 0.05
1-OMe 2829 2833 2833 2828 2832 2829 2822 2828 2822 2829 2830 2828 2829 2828 2833 2829 2833 28.30 3.30 - -
HHDP
3 2371 2498 2479 23.66 2472 23.84 2372 2372 23.83 2482 2501 23.67 2476 2385 25.01 2397 2477 24.24 7.07 6.66 0.41
3' 2478 23.62 23.68 2496 2383 24.69 2478 2478 24.69 23.69 23.64 2497 2385 2470 23.64 25.10 23.85 24.31 7.01 6.48 0.53

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level. “NMR chemical shifts were obtained from shielding tensors using the reported scaling factors. Measured in CD3OD (400 MHz).
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Table S8. Calculated '"H NMR chemical shifts of (Sa)-10 and comparison with reported experimental data of brevipetin E (1).

shielding tensors (calculated)” chemical shifts (ppm)
Position 10 10 1 AS
102 10b  10c  10d  10e  10f , .
(averaged)  (caled)” (exptl)® (I cated = exptl)
rhamnose
1 26.84 26.84 26.87 2688 26.83 2699 26.88 26.86 4.64 4.80 -0.16
2 27.41 2743 27.66 27.64 2742 2738 27.67 27.47 4.07 4.07 0.00
3 26.25 2624 26.19 2620 2629 26.16 26.25 26.24 5.22 5.35 -0.13
4 26.38 26.38 26.53 26.53 2644 2637 26.58 26.42 5.05 5.06 -0.01
5 27.53 27.51 2749 2752 27.54 2755 27.54 27.52 4.02 4.09 -0.07
6 30.46 30.44 3042 3043 3045 3045 3043 30.44 1.30 1.24 0.06
1-OMe  28.25 28.25 28.19 28.19 2826 28.23 28.20 28.24 3.35 - -
HHDP
3 2450 2472 2471 2449 2459 2449 2458 24.60 6.74 6.66 0.08
3 2484 24.64 24.65 2485 2472 2485 24.73 24.75 6.60 6.48 0.12

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level. ®NMR chemical shifts were obtained from shielding tensors
using the reported scaling factors. “Measured in CD3OD (400 MHz).
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Table S9. Calculated *C NMR chemical shifts of (Ra)-3 and comparison with reported experimental data of brevipetin B (3) and brevipetin E

(1.

shielding tensors (calculated)” chemical shifts (ppm)
Position 3 3 3 r
3a 3b 3c 3d 3e 3f 3g 3h 3i 3j 3k 31 3m 3n 30 3p 3q 3r (averaged) (calcd)b 3 (expt) AJ (vs 3) 1 Ao (vs1')
P (Ocated = Oexpt)  (expth’ (I caled = O exptr)

glucose

1 81.4 82.9 81.4 81.3 81.5 83.1 81.5 83.0 82.8 81.4 82.7 81.4 81.4 81.4 81.5 81.0 81.2 80.2 81.8 100.8 102.5 -1.7 102.5 -1.7

2 111.8 1121 111.8 1119 1118 111.8 111.8 111.8 111.8 1119 111.8 1119 111.8 111.8 111.8 111.9 112.0 1118 111.9 71.9 72.0 -0.1 72.0 -0.1

3 1045 101.8 104.8 104.8 1044 101.5 1044 101.6 101.6 1050 101.9 104.7 1050 1050 105.0 1044 1043 104.2 103.8 79.6 80.3 -0.7 80.3 -0.7

4 109.2 1125 1089 1089 1092 109.8 109.1 109.8 109.8 109.5 109.6 1089 109.6 109.5 109.6 111.6 111.5 109.5 109.7 73.9 73.5 0.4 742 -0.3

5 109.5 110.1 109.6 109.5 109.5 109.8 109.5 109.7 109.7 109.6 109.7 109.5 109.6 109.6 109.6 110.1 110.2 109.4 109.7 74.0 74.7 -0.7 732 0.8

6 1209 123.6 1209 1209 1209 1209 1209 1209 1209 1209 1209 1209 1209 1209 1209 123.6 123.6 1212 121.3 62.8 61.6 1.2 67.7 -4.9
HHDP

1 66.7 66.4 64.9 64.9 66.7 66.4 66.7 66.5 66.5 73.4 64.6 64.9 73.4 73.4 733 66.7 66.6 66.7 66.8 115.2 115.3 -0.1 115.4 -0.2

2 539 54.1 54.7 54.8 539 543 53.9 54.2 543 53.0 55.1 54.7 52.9 53.1 529 53.7 53.7 53.9 54.1 127.4 126.7 0.7 126.8 0.6

3 75.6 75.5 73.2 73.2 75.5 75.7 75.6 75.5 75.5 74.4 732 73.2 74.4 74.5 74.4 75.6 75.5 75.7 74.8 107.6 107.9 -0.3 107.9 -0.3

4 38.8 38.8 36.6 36.7 38.7 38.8 389 38.7 389 353 36.8 36.6 353 353 353 389 38.7 38.7 37.8 143.1 145.7 -2.6 145.8 -2.7

5 475 47.2 42.8 43.0 47.4 47.2 475 47.2 473 46.9 42.8 42.8 46.8 46.9 46.9 47.6 47.4 473 46.0 1352 137.3 -2.1 137.5 -2.3

6 40.0 399 39.2 394 39.9 39.8 39.9 39.9 40.0 40.1 393 39.1 40.0 40.1 40.1 40.0 39.9 39.8 39.7 141.2 144.7 -3.5 144.9 -3.7

7 8.5 8.0 8.0 8.0 8.5 8.1 8.4 8.1 8.1 8.6 7.7 8.0 8.6 8.6 8.6 8.3 8.3 8.4 8.2 171.5 171.0 0.5 171.1 0.4

1 65.2 65.2 66.7 66.7 65.1 65.2 65.2 65.2 65.2 73.0 66.8 66.6 73.1 73.1 73.1 65.1 65.1 65.1 66.4 115.5 115.5 0.0 115.6 -0.1

2! 55.4 55.1 54.5 54.7 552 553 55.4 552 55.4 53.3 54.7 54.5 53.7 533 53.5 55.1 54.9 55.1 54.9 126.7 126.4 0.3 126.3 0.4

3 732 73.0 75.4 75.7 73.0 73.1 73.2 73.0 73.1 74.2 75.6 75.4 74.5 74.3 74.3 733 73.1 73.1 73.9 108.3 107.7 0.6 107.7 0.6

4' 36.7 36.5 38.6 38.8 36.6 36.6 36.7 36.5 36.6 353 38.8 38.6 353 353 353 36.8 36.6 36.6 37.1 143.8 145.7 -1.9 145.8 -2.0

5 432 43.1 47.4 47.7 43.0 429 43.0 42.9 432 46.8 47.7 473 46.7 46.7 46.7 433 43.1 429 44.8 136.4 137.3 -0.9 137.4 -1.0

6' 39.5 39.4 40.0 40.1 39.4 39.4 39.4 39.4 395 40.1 40.1 40.0 40.0 40.0 40.1 395 39.4 39.4 39.7 141.3 144.6 -33 144.8 -3.5

7 85 8.4 8.9 8.9 8.5 8.4 8.4 8.5 8.5 9.0 8.9 8.8 9.0 9.0 9.0 8.4 8.4 8.4 8.6 171.1 170.2 0.9 170.4 0.7
chavicol

1 23.6 234 235 23.6 23.6 23.7 235 23.6 23.6 23.6 235 23.6 23.6 23.6 23.6 233 233 22.8 235 156.8 157.1 -0.3 157.0 -0.2

2,6 66.6 66.7 66.6 66.6 66.7 66.8 66.7 66.8 66.7 66.7 66.7 66.6 66.6 66.7 66.6 66.5 66.6 65.4 66.6 115.4 117.8 -24 117.9 -2.5

3,5 51.0 51.1 50.9 51.0 50.9 51.2 49.6 51.0 51.0 51.1 51.0 49.7 51.0 51.1 50.9 51.1 51.1 51.2 50.9 130.5 130.5 0.0 130.6 -0.1

4 454 45.9 45.5 454 45.5 45.8 47.6 45.9 459 455 45.9 47.7 454 45.4 45.5 45.6 45.6 453 45.7 135.5 135.5 0.0 135.8 -0.3

7 143.1 143.0 143.0 143.1 143.0 1429 1448 143.0 143.0 1429 143.0 1449 143.1 143.0 143.0 143.1 143.0 1429 143.2 41.8 40.2 1.6 403 1.5

8 389 38.7 38.8 38.8 389 38.7 36.3 38.7 38.7 38.8 38.7 36.5 389 38.8 38.8 38.8 38.8 38.7 38.6 142.3 139.0 33 139.1 32

9 66.3 66.5 66.4 66.3 66.3 66.6 67.4 66.5 66.4 66.4 66.5 67.5 66.2 66.8 66.3 66.3 66.3 66.6 66.5 115.5 115.7 -0.2 115.7 -0.2

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level

. "NMR chemical shifts were obtained from shielding tensors using the reported scaling factors. “Measured in CD3OD (100 MHz).
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Table S10. Calculated *C NMR chemical shifts of (S)-8 and comparison with reported experimental data of brevipetin E (17).

(a) Conformers lacking the intramolecular hydrogen bond between the 2-hydroxy group and the 3-ester carbonyl of the glucose unit with
populations >1%.

shielding tensors (calculated)”

chemical shifts (ppm)

roston 8 8 8 84 8 8t 8 8 8 v a0
a C e .
& (averaged)  (caled)’  (expt)’ (G catea— O expu))
glucose
1 812 814 812 813 812 812 813 8l 81.2 1013 1025 -1.2
2 115 1112 1115 1111 1114 1112 1112 1114 1113 2.4 72.0 0.4
3 106.6 1057 106.6 1056 1067 1057 1057 1067  106.2 713 80.3 -3.0
4 109.6 1100 109.6 110.0 109.6 110.0 110.0 109.6  109.8 73.9 74.2 -0.3
5 109.4 1093 1093 1093 109.4 1093 1092 1093  109.3 743 73.2 1.1
6 1231 1232 1231 1232 123.1 1232 1231 123.1 123.1 61.0 67.7 -6.7
HHDP
1 60.9 700 609 700 609 700 70.1  60.8 64.9 171 1154 1.7
2 63.1 610 631 612 631 610 611 631 62.2 119.6  126.8 -12
3 654 669 653 668 654 668 668 653 66.0 1159 1079 8.0
4 373 360 372 360 373 359 359 372 36.7 1442 1458 -1.6
5 393 437 393 436 394 436 436 392 412 139.8  137.5 23
6 39.6  39.6 39.6 396 395 396 39.6 395 39.6 1414 1449 35
7 109 118 109 118 109 117 118 109 11.3 168.6 1711 2.5
i\ 63.9 704 640 705 641 705 705  64.1 66.8 1152 1156 -0.4
2 573 557 574 557 574 557 558 574 56.6 1250 1263 .13
3 752 744 754 744 752 744 746 753 74.9 107.4 1077 -0.3
4 39.6 362 397 361 396 361 363  39.6 38.1 1428 1458 3.0
5 475 473 475 470 413 472 475 473 474 1339 1374 35
6 393 395 393 393 392 393 395 392 39.3 1416 144.8 32
7 8.5 8.3 8.6 8.3 8.5 8.3 8.4 8.5 8.4 1713 1704 0.9
chavicol
1 23.6 236 236 236 236 235 236 236 23.6 156.7  157.0 -0.3
2,6 66.7 668 667 667 668 667 667  66.6 66.7 1153 1179 2.6
3,5 s11 511 511 511 510 511 511 497 511 1303 130.6 03
4 455 455 455 455 456 455 455 477 455 1356 135.8 -0.2
7 1429 1429 1429 143.0 143.0 143.0 1429 1448 1430 419 40.3 1.6
8 389 386 387 390 387 388 387 361 38.7 1422 139.1 3.1
9 66.6 666 667 664 666 665 668 675 66.6 1154 1157 -0.3

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level.

reported scaling factors. “Measured in CD;OD (100 MHz).

. "NMR chemical shifts were obtained fromshielding tensors using the
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(b) All conformers including those with the intramolecular hydrogen bond between the 2-hydroxy group and the 3-ester carbonyl of the glucose
unit with populations >1%.

shielding tensors (calculated)” chemical shifts (ppm)
Position ' ) 3 8 1 AS
8i 8j 8k 81 8a 8m 8n 8o 8b 8p 8q 8r 8c 8d 8s 8t 8e 8f (averaged) (calcd)b (exptl O cuea— Fexpr)

glucose

1 81.0  8l.1 81.1 81.1 812 809 81.0 80.8 814 8l.1 80.8 809 812 813  8I.1 81.2 812 812 81.1 101.5 102.5 -1.0

2 1.8 111.7 111.8 1117 1115 1119 1118 111.8 1112 111.8  111.8 1119 1115 1111 111.8  111.7 1114 111.2 111.7 72.0 72.0 0.0

3 98.7 987 987 987 1066 992 993 992 1057 989 993 988 106.6 1056 988 989 106.7 105.7 100.0 83.3 80.3 3.0

4 110 111.0 111.0 111.0 109.6 1109 111.0 1109 110.0 111.1 1109 111.0 109.6 110.0 111.2 111.2 109.6 110.0 110.8 72.9 74.2 -1.3

5 110.0 1100 110.0 110.0 109.4 109.8 109.8 109.8 109.3 109.7 109.8 109.7 109.3 1093 110.0 110.0 1094 109.3 109.8 73.8 73.2 0.6

6 1233 1233 1233 1233 123.1 1233 1232 1232 1232 1233 1233 1233 123.1 1232 1233 1233 123.1 1232 123.3 60.9 67.7 -6.8
HHDP

1 687 686 686 686 609 583 582 583 700 613 584 613 609 700 616 616 609  70.0 65.8 116.2 115.4 0.8

2 625 624 624 625 631 652 652 652 61.0 644 651 643  63.1 612 640 64.1 63.1 61.0 63.0 118.9 126.8 -7.9

3 668 668 667 666 654 650 648 650 669  68.1 648 683 653 668 712 709 654 668 66.5 115.4 107.9 75

4 359 358 357 359 373 371 372 372 360 389 369 390 372 360 388 387 373 359 36.4 144.4 145.8 -1.4

5 426 423 423 424 393 375 375 376 437 427 374 426 393 436 429 429 394 436 41.5 139.5 137.5 2.0

6 387 385 386 386 396 390 39.1 390 396 390 39.1 389 396 396 361 36.1 395 39.6 38.8 142.1 144.9 -2.8

7 83 8.4 8.2 8.4 10.9 7.5 7.7 7.6 11.8 7.9 7.7 7.7 10.9 11.8 7.6 7.7 10.9 11.7 8.6 171.1 171.1 0.0

I 710 710 712 71.0 639 644 o641 642 704 609 643 612 640 705 641 642  64.1 70.5 68.5 1135 115.6 -2.1

2' 544 545 545 544 573 560 560 560 557 567 560 567 574 557 568 568 574 557 55.2 126.3 126.3 0.0

3 749 749 750 750 752 76.0 76.1 76.1 744 732 759 733 754 744 788 789 752 744 75.1 107.2 107.7 -0.5

4 360 359 360 359 396 396 395 396 362 374 394 375 397 361 398 397 396 36.1 37.0 143.8 145.8 -2.0

5! 474 471 474 471 475 478 471 474 473 420 473 42,6 475 471 478 477 473 472 47.1 1342 137.4 =32

6' 388 387 389 386 393 389 384 386 395 381 385 388 393 393 365 364 392 393 38.7 142.2 144.8 -2.6

7 8.3 8.4 8.4 8.3 8.5 8.7 8.6 8.7 83 8.1 8.7 8.1 8.6 8.3 8.0 8.0 8.5 83 8.4 171.4 170.4 1.0
chavicol

1 234 235 234 234 236 234 235 233 236 235 235 234 236 236 234 235 236 235 235 156.9 157.0 -0.1

2,6 66.6 667 667 667 667 667 667 666 668 667 666 667 667 667 667 667 668  66.7 66.7 1153 117.9 -2.6

3,5 512 511 512 511 51.1 512 510 512 Sl 51.0 511 512 511 51.1 512 511 51.0 511 51.1 130.3 130.6 -0.3

4 46.1 46.1  46.0 46.1 455 46.0 4e6.1 46.1 455 46.1 461 460 455 455 462  46.1 456 455 46.0 1352 1358 -0.6

7 1429 1429 1429 143.0 1429 1428 143.0 1429 1429 143.0 1429 1429 1429 143.0 1429 143.0 143.0 143.0 142.9 42.0 40.3 1.7

8 386 387 386 387 389 386 387 386 386 386 386 387 387 390 386 386 387 388 38.7 142.3 139.1 32

9 66.6 667 668 668 666 668 668 666 666 669 668 668 667 664 666 668 66.6 66.5 66.7 1153 115.7 -0.4

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level. *NMR chemical shifts were obtained from shielding tensors using the reported scaling factors. Measured in CD3OD (100 MHz).
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Table S11. Calculated *C NMR chemical shifts of (Ra)-9 and comparison with reported experimental data of brevipetin E (1).

shielding tensors (calculated)” chemical shifts (ppm)
Position 9 9 1 AS
9Aa 9Ba  9Bb 9Ab 9Bc 9Ac 9Ad  9Ae 9Af 9Bd 9Be 9Ag 9Bf 9Ah  9Bg 9Ai 9Bh 5 .
(averaged) (caled)’  (expt)’ (0 cated = O exptl)
glucose
1 82.7 82.8 82.7 82.5 82.7 82.5 81.5 81.0 81.2 81.8 81.7 80.8 81.7 80.8 81.2 82.6 81.2 82.3 100.3 102.4 -2.1
2 1122 1125 1123 111.8 1124 1119 1127 1121 1125 1128 113.1 111.7 113.0 111.8 1124 112.1 1124 112.3 71.5 70.5 1.0
3 1049 103.7 1042 106.7 1039 106.1 1055 107.2 106.8 105.1 104.6 109.0 104.8 108.3 1054 1053 105.5 105.2 78.3 76.5 1.8
4 105.5 107.8 1063 1052 1073 1053 1052 105.6 1049 106.1 107.5 1053 107.0 1054 1085 105.7 108.0 106.2 77.4 77.0 0.4
5 116.6 1168 1167 1164 117.0 1163 1168 116.1 116.6 116.6 1169 1159 117.0 1158 1162 1165 116.3 116.6 67.3 67.4 -0.1
6 169.1 169.0 168.5 169.1 169.0 169.1 169.1 1689 169.1 168.5 169.0 169.0 169.1 169.0 1689 169.1 168.9 169.0 16.9 17.7 -0.8
1-OMe  130.6 130.8 130.8 130.6 130.8 130.7 130.0 130.5 130.1 130.2 130.2 130.5 130.2 130.5 130.6 130.6 130.6 130.6 53.8 - -
HHDP
1 69.3 64.0 70.1 60.6 61.4 63.3 69.5 69.3 63.4 70.4 64.2 60.7 61.5 63.3 64.1 62.9 61.5 65.6 116.4 115.5 0.9
2 61.7 56.8 55.5 63.6 57.8 62.7 61.5 61.4 62.3 55.2 56.6 63.1 57.5 62.2 56.6 63.2 57.5 59.7 122.0 126.8 -4.8
3 67.0 75.5 75.2 65.3 72.9 68.3 67.2 67.2 68.5 75.4 75.7 65.6 73.1 68.5 75.9 71.7 73.4 70.5 111.6 108.3 33
4 36.4 38.9 36.1 37.3 37.2 39.0 36.7 36.6 39.2 36.0 39.0 37.4 37.2 39.1 39.0 395 373 37.4 143.5 145.7 -2.2
5 43.8 46.8 47.1 39.2 41.2 44.4 443 44.2 44.5 47.3 47.0 394 41.4 44.5 47.0 45.5 41.5 44.0 137.1 137.5 -0.4
6 39.7 39.0 39.7 40.0 38.3 40.0 39.9 39.8 39.9 39.6 38.9 39.9 38.3 399 38.9 37.3 38.2 39.4 141.5 144.9 -34
7 12.0 9.1 9.0 11.5 8.5 11.5 11.7 11.9 11.1 8.2 8.4 11.1 7.8 11.1 8.5 11.2 7.9 10.4 169.5 171.0 -1.5
1 70.3 60.7 70.2 63.7 63.6 61.1 70.3 70.4 61.0 70.1 60.6 63.8 63.5 61.3 60.7 63.7 63.6 65.7 116.3 115.3 1.0
2' 55.2 63.6 61.3 56.8 62.6 57.8 55.2 55.0 57.9 61.4 63.7 56.7 62.7 57.6 63.4 57.4 62.4 59.1 122.6 126.8 -4.2
3 74.7 65.1 66.7 75.4 67.9 72.5 74.9 74.8 72.8 66.7 65.2 75.6 68.0 72.8 65.3 78.6 68.1 70.9 111.3 107.7 3.6
4' 36.0 37.2 357 39.1 39.1 37.3 36.1 36.1 37.4 35.7 37.2 39.3 39.1 375 37.2 39.3 39.1 37.2 143.7 145.8 -2.1
5 46.9 39.0 43.6 47.4 44.1 41.9 47.0 47.0 42.0 43.6 38.9 47.6 44.0 422 39.1 47.7 44.1 44.2 137.0 137.3 -0.3
6 395 40.0 39.8 393 40.1 38.8 39.4 39.5 38.8 39.8 40.0 394 40.1 38.9 40.0 36.4 40.1 39.6 141.4 144.8 -34
7 8.3 11.0 11.8 8.7 11.0 8.0 8.4 8.2 8.1 11.8 11.0 8.6 11.1 7.9 11.2 7.9 11.3 9.7 170.1 170.8 -0.7

“Calculated by the GIAO method at the mPW 1PW91/6-311+G(2d,p)/PCM(MeOH) level. "NMR chemical shifts were obtained fromshielding tensors using the reported scaling factors. “Measured in CD30D (100 MHz).
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Table S12. Calculated *C NMR chemical shifts of (Sz)-10 and comparison with reported experimental data of brevipetin E (1').

shielding tensors (calculated)” chemical shifts (ppm)
Position 10 10 1 AS
10a 10b 10c 10d 10e 10f 10g b B
(averaged) (caled)”  (expth’ (I caled— O exptl)
glucose
1 825 825 815 815 826 808 816 82.2 100.4 102.4 -2.0
2 1119 1119 1128 1128 111.8 112.1 112.7 112.1 71.6 70.5 1.1
3 106.1 1057 1069 1073 1063 108.3 107.5 106.3 77.2 76.5 0.7
4 106.8 107.0 106.6 1064 107.3 106.8 106.9 106.8 76.7 77.0 -0.3
5 1172 117.1 1172 1173 117.1  116.7 117.3 117.1 66.8 67.4 -0.6
6 169.0 169.0 1689 169.0 169.0 168.8 169.0 169.0 16.9 17.7 -0.8
1-OMe 130.6 130.6 130.0 130.0 130.6 130.3 130.0 130.4 54.0 - -
HHDP
1 645 666 667 645 728 646 729 66.1 1159 115.5 0.4
2 548 541 535 543 531 543 525 54.2 127.3 126.8 0.5
3 727 752 751 726 743 726 742 73.8 108.4 108.3 0.1
4 36.6 387 387 365 357 366 357 374 143.5 145.7 -2.2
5 429 474 474 429 472 429 473 45.1 136.1 137.5 -1.4
6 395 400 400 395 406 395 406 39.8 141.2 144.9 -3.7
7 8.8 9.2 8.5 8.1 9.3 8.1 8.6 8.8 170.9 171.0 -0.1
I 67.1 652 650 668 734 671 73.2 66.8 115.2 1153 -0.1
2' 54.1 547 548 542 537 540 539 54.3 127.2 126.8 0.4
3 76.0 734 735 761 752 762 752 74.9 107.4 107.7 -0.3
4 38.8 367 368 388 357 388 357 37.7 143.2 145.8 -2.6
5' 483 434 434 482 47,6 483 475 46.2 135.0 137.3 -23
6' 404 395 395 404 404 405 404 40.0 140.9 144.8 -39
7' 8.6 8.2 8.3 8.7 8.7 8.8 8.8 8.5 171.3 170.8 0.5

“Calculated by the GIAO method at the mPW IPW91/6-311+G(2d,p)/PCM(MeOH) level. "NMR chemical shifts were obtained fromshielding tensors
using the reported scaling factors. “Measured in CD3OD (100 MHz).
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Figure S6. Correlation plots of experimental 'H and '*C NMR chemical shifts of brevipetin
B (3) versus corresponding calculated 'H and '*C NMR chemical shifts of (Ra)-3.
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Figure S7. Correlation plots of experimental "H NMR chemical shifts of 1’ versus
corresponding calculated "H NMR chemical shifts of (Ra)-3 and (S.)-8 for the glucopyranose
moiety and (Ra)-9 and (Sa)-10 for the rhamnopyranose moiety, except for the chavicol moiety.
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Figure S8. Correlation plots of experimental '*C NMR chemical shifts of 1’ versus
corresponding calculated '*C NMR chemical shifts of (Ra)-3 and (Sa)-8 for the glucopyranose
moiety, except for the chavicol moiety, and (Ra)-9 and (Sa)-10 for the rhamnopyranose
moiety. The C-6 signal of the glucopyranose moiety was excluded from the plot for 3 and 8.
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Figure S9. Representative optimized conformers of brevipetin E (1) within 5 kcal/mol at the
B3LYP/6-31G(d,p)/PCM(MeOH) level.
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Table S13. Thermodynamic parameters (electronic, enthalpy, and free energies) of the
representative conformers of 1 at the B3LYP/6-31G(d,p)/PCM(MeOH) level (within 5

kcal/mol).
conformers E (a.u) E' (a.u.) H (a.u.) G (a.u) AG (kcal/mol)
1A -3848.403903 -3847.525454 -3847.457207 -3847.629083 0.00
1B -3848.396969 -3847.519221 -3847.450361 -3847.627446 1.03
1C -3848.403067 -3847.524809 -3847.456389 -3847.627137 1.22
1D -3848.395921 -3847.518222 -3847.449324 -3847.626695 1.50
1E -3848.396501 -3847.518322 -3847.449703 -3847.623949 3.22
1F -3848.394135 -3847.516054 -3847.447361 -3847.623020 3.80
1G -3848.394252 -3847.516190 -3847.447495 -3847.622951 3.85
1H -3848.394423 -3847.516632 -3847.447846 -3847.622806 3.94
11 -3848.393127 -3847.515293 -3847.446561 -3847.621318 4.87

E: electronic energy, E': electronic energy with zero point energy, H: enthalpy;, G: Gibbs firee energy; AG: relative Gibbs
free energy.

Figure S10. Calculated ECD spectra of representative conformers for 1. All spectra were
calculated at the CAM-B3LYP/6-31G(d,p)/PCM(MeOH) level.
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