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Figure S1. '"H NMR spectrum (850 MHz, CD;0D) of compound 1
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Figure S2. 3C NMR spectrum (212.5 MHz, CD;0D) of compound 1
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Figure S5. 'H-'"H COSY spectrum of compound 1
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Figure S28. '"H NMR spectrum (600 MHz, CD;0D) of compound 12
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Figure S29. 3C NMR spectrum (150 MHz, CD;0D) of compound 12
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Functional Solvent? Basis Set Type of Data
B3LYP Gas Phase 6-31G(d.p) Unscaled Shifts

il 100.00% [dl 0.00% - - -
Nuclei sp2? Experimental| Isomer 1 | Isomer 2 Isomer 3 Isomer 4 Isomer 5

c 0]28.43 30.6197668 30.6008977

c 0]67.86 67.1640533 67.5485146

c 0]78.59 782383026 77.4086168 Ho, |
c 0l41.35 440735367 43.9118747 mOH
c x 138.33 136.107348 136.763788 °©
c x 119.8 118.986371 118.167982 HO
c 0]23.47 25.8223151 25.9785042

c 0}43.19 44961196 447197257

c 0}48.54 507628367 50.7807795 -

c 0]33.69 36.6442134 36.4571262 Isomer 1 (235)

¢ x 215.53 205.420489 205.555929 DP4+: 100%

c 0j48.58 48.1965455 48.1366351

c 0|50.66 53.8945971 53.698379

c 0}48.16 51.1422753  51.4904021

c 0|45.02 43.9365419 45.930173

¢ of71.82 727292462 73.0106112

c 0|58.38 59.2041176 61.9171225

c 019.06 20.3324992 19.3228447

c of18.92 21.9766358 21.7068668

c of74.11 72.8574196 76.2275976

c 0]26.03 28.2675799 24.2474902

c 0l48.58 545728147 44.8607557 'SOEF)”F?;J (()2;1?)

¢ 0}70.11 69.6804376 78.6622465 '

c x 125.11 121.866605 121.997084

c . 135.9 13414719 134.340696

c 024.48 24.9900651 24.9554584

c 0]17.04 171773917  16.9725495

c 0]26.18 25.0096351 25.0688808

c 024.75 25.9282277 26.1538998

c 0]18.31 175796474 17.0810736

pra nl98 RA QR 7588772 1NA 35A9AN9

Figure S30. Results of DP4+ analysis of 1 (Isomer 1, 235-1; Isomer 2, 23R-1)
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Figure S31. In vitro cell viability results of compounds 2 and 6
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Table S1. Gibbs free energies and Boltzmann distribution of conformers (235-1)

Conformers B3LYP/6-31G(d,p) Gibbs free energy (298.15 K)
G (Hartree) AG (kcal/mol) Boltzmann distribution
235-1 6 -2232.838503 0.00 21.79225%
238-1 7 -2232.838494 0.01 21.57595%
235-1 3 -2232.838407 0.06 19.67360%
235-1 4 -2232.838396 0.07 19.46301%
235-1 12 -2232.836998 0.94 4.42371%
238-1 15 -2232.836996 0.95 4.41519%
235-1 1 -2232.836464 1.28 2.51380%
235-1 2 -2232.836426 1.30 2.41447%
235-1 14 -2232.83569 1.77 1.10745%
235-1 11 -2232.835314 2.00 0.74409%
235-1 10 -2232.834791 2.33 0.42751%
235-1 9 -2232.834745 2.36 0.40709%
238-1 5 -2232.834659 241 0.37175%
235-1 8 -2232.834612 244 0.35360%
235-1 13 -2232.834507 2.51 0.31654%

Table S2. Gibbs free energies and Boltzmann distribution of conformers (23R-1)

Conformers B3LYP/6-31G(d,p) Gibbs free energy (298.15 K)
G (Hartree) AG (kcal/mol) Boltzmann distribution
23R-1 7 -2232.840311 0.00 57.01771%
23R-1 12 -2232.839909 0.25 37.24763%
23R-1 20 -2232.838032 1.43 5.10366%
23R-1 26 -2232.835161 3.23 0.24391%
23R-1 2 -2232.834294 3.78 0.09740%
23R-1 6 -2232.833832 4.07 0.05971%
23R-1 4 -2232.833754 4.11 0.05496%
23R-1 8 -2232.833588 4.22 0.04609%
23R-1 23 -2232.833245 4.43 0.03206%
23R-1 17 -2232.832463 4.92 0.01401%
23R-1 10 -2232.832396 4.97 0.01304%
23R-1 13 -2232.832392 4.97 0.01299%
23R-1 21 -2232.832145 5.12 0.01000%
23R-1 1 -2232.832134 5.13 0.00989%
23R-1 19 -2232.832131 5.13 0.00985%
23R-1 9 -2232.831965 5.24 0.00827%
23R-1 5 -2232.831694 541 0.00621%
23R-1 15 -2232.831598 547 0.00560%
23R-1 3 -2232.831242 5.69 0.00384%
23R-1 18 -2232.83106 5.80 0.00317%
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Table S3. Experimental (Exp.) and calculated (Cal.) 'H and '3C chemical shift values and its

Exp. Cal. Exp. Cal.

Carbon 1p 235-1 | 23R-1 | roton 1p 235-1 23R-1
1 28.43 | 30.61977 | 30.6009 | 1o | 1.42| 2.186212 2.127682
2 67.86 | 67.16405 | 67.54881 | 1 | 1.36 | 1.777567 1.824961
3 78.59 | 78.2383 | 77.40862 | 2 | 3.8 4262658 4320204
4 4135 | 44.07354 | 4391187 | 3 | 326 | 3.943628 3.978491
5 138.33 | 136.1073 | 136.7638 | 6 | 5.58 | 6.466632 6.383258
6 119.80 | 118.9864 | 118.168 | 7o | 2.32 2.89248 2.875881
7 2347 | 25.82232| 25.9785 | 7B | 1.86 | 2.487997 2357224
8 43.19 | 449612 | 4471973 | 8 | 1.83 | 2.367222 2303331
9 48.54 | 50.76284 | 50.78078 | 10 | 2.39 | 2.858824 2.897986
10 | 33.69 | 36.64421 | 36.45713 | 12a | 237 | 2.864625 3.068867
11 | 215.53 | 205.4205 | 2055559 | 12 | 3.18| 3.480716 3.568654
12 | 48.58 | 48.19655 | 48.13664 | 15a | 1.76 | 2.463545 2.333477
13 | 50.66 | 53.8946 | 53.69838 | 15B | 1.38 | 2.140099 1.63664
14 | 48.16 | 51.14228 | 51.4904 | 16 | 4.48 5.4367 5.438833
15 | 45.02 | 43.93654 | 45.93017 | 17 | 2.48| 2.779306 2.494401
16 | 71.82 | 72.72925 | 73.01061 | 18 |0.77 | 1.509612 1.47902
17 | 5838 | 5920412 | 61.91712| 19 | 1.01 1.61881 1.597004
18 19.06 | 203325 | 19.32284 | 21 | 1.33 1.61725 1.962712
19 18.92 | 21.97664 | 21.70687 | 22 | 1.5 1.72308 3.116236
20 | 7411 | 72.85742 | 762276 | 22 | 2.07 | 2.672233 1.776684
21 | 26.03 | 2826758 | 2424749 | 23 | 4.84| 5537793 5278745
22 | 4858 | 54.57281 | 4486076 | 24 | 5.04 | 5.689804 5.961264
23 | 70.11 | 69.68044 | 78.66225 | 26 | 1.65| 2.201564 2.201564
24 | 125.11 | 121.8666 | 121.9971 | 27 | 1.63 | 2.264308 2.283987
25 | 135.90 | 134.1472 | 1343407 | 28 | 095 | 1.704363 1.704363
26 | 24.48 |24.99007 | 24.95546 | 29 | 1.09 | 1.521751 1.518481
27 17.04 | 17.17739 | 16.97255| 30 | 122 | 1.890803 1.882292
28 | 26.18 | 25.00964 | 25.06888 | 1' | 4.09 | 4.669886 4.851644
29 | 2475 |25.92823 | 26.1539 | 2' |3.08| 3.559356 3.488059
30 1831 | 17.57965 | 17.08107 | 3’ |3.19 | 3.854897 3.910852
I 98.86 | 98.75888 | 106.3569 | 4 | 3.1 3.709907 3.756824
2’ 73.56 | 73.15186 | 72.96672 | 5 | 3.07 | 3.844415 3.83384
3 76.78 | 76.0103 | 76.40899 | 6 | 3.78 | 4.458449 4398545
4 70.62 | 69.94536 | 70367 | 6 | 3.53| 3.997411 4.059218
5 76.86 | 79.43351 | 76.9393
6 61.66 | 60.95559 | 61.83522

possible isomer 23S-1 and 23R-1 used for DP4+ analysis
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Table S4. Linear regression data for the quantitation analysis of compound 6

Parameter Compound 6 (Cirsimaritin)
Concentration Range (mg/mL) 0.5—0.015625
Regression equation y =6788x + 21,664
Correlation coefficient (R?) 0.9992
Slope 6788
Average content (mg/g) 17.37
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