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General Experimental Procedures. Optical rotations were measured using a Jasco P-2000
spectrophotometer. The CD spectrum of EBC-324 (8) was measured at 25 °C on a Jasco J-715
spectrometer in 0.5 mg/mL CH;CN solution. IR spectra were obtained using an ATR FT-IR
spectrometer Perkin Elmer SPECTRUM 2000. 1D and 2D NMR spectra were recorded on a Bruker
DRX500 ('"H NMR - 500.13 MHz; '3C NMR 125.77 MHz) in CDCls: ¢ in ppm, J in Hz. Low
resolution electrospray ionisation mass spectrometry measurements (LRESIMS) were recorded in
positive or negative ionization mode on a Bruker Esquire HCT (High Capacity 3D ion trap)
instrument with a Bruker ESI source. High resolution electrospray ionisation (HRESIMS) accurate
mass measurements were recorded in positive mode on a Bruker MicrOTOF-Q (quadrupole — Time of
Flight) instrument with a Bruker ESI source. Accurate mass measurements were carried out with
external calibration using sodium formate as reference calibrant.

HPLC instruments include HPLC Agilent 1190, Gilson Fraction collector FC204, semi-preparative
reverse phase (RP) C18 column [Phenomenex Luna 5 g C18(2), 250%10.00 mm] column and
analytical RP Cl18 column [Phenomenex Luna CI18(2) 100A, 250x4.6 mm, 5 u]. Column
chromatography (CC): Silica gel 60 (200-300 mesch, 15-40 u, Merck, Germany).

Plant material. Stems (less than 2cm in diameter) of Crofon insularis Baill. (family
Euphorbiaceae) were sampled from trees growing in an arboretum in the grounds of the
Ecobiotics Limited research laboratories at Yungaburra in north Queensland. The arboretum
specimens had been established from vegetatively propagated Croton insularis that were
originally collected (EcoBiotics herbarium voucher specimen Reddell 1714) from a natural
population of the species growing in a semi-deciduous vine forest at I[ron Range (12°38.33’S,
143°22.76’E), Queensland.

Extraction and isolation. The stem of Croton insularis (1.6 kg) collected from Yungabura in
October 2012, was mulched and extracted three times (3x24 h) with ethanol (3x5 L) at
ambient temperature. The ethanol extracts were evaporated under reduced pressure to yield a
dark brown residue (100 ml). The residue was suspended with water and consequently
partitioned between water and pet. spirit, chloroform and ethyl acetate layers. The pet. spirit
layer was concentrated to give a green viscous residue (6.5 g), which was applied to silica gel
column chromatography (70g, 5x8.2 cm) and eluted with pet. spirit-EtOAc gradient system
(9:1, 8:1, 4:1, 2:1, 1:1, 1:2, 1:4, EtOAc) and then with EtOAc-MeOH gradient system (99:1,
19:1, 9:1, MeOH) to give 24 fractions each 80 ml. Fraction 8 (0.203 g), containing compound
EBC-324 (8), was eluted with 2:1 (pet. Spirit-EtOAc), and fraction 13 (0.187 g) containing
compound EBC-329 (9) with 1:4 solvent mixtures (pet. Spirit-EtOAc). Fraction 8 was
subjected to semi-preparative RP HPLC (MeCN (B)-H,0, 80%: (80% B - 7 min; from 80% B
to 90% B for 20 min and kept at 90% B for 3 min; flow rate 2 ml/min, collection 0.5 ml/tube)
to afford compound EBC-324 (8) (0.46 mg, R, 15.6 min).

Fraction 13 (0.187 g) was separated on semi-preparative HPLC using the same method, but
starting from MeCN (B)-H,0 75 % to afford compound EBC-329 (9) (1.51 mg, R, 14.0 min).



EBC-324 (8): Isolated as a colourless oil; [a]?*8; —130.7° (¢ 0.044, CDCl;); 'H NMR and *C NMR
see Table 1 below on page 4 and copies of the spectra on pages 4-10; IR cm™': 3396, 2953, 2922,
2856, 1734, 1693, 1654, 1617, 1457, 1379, 1260, 1081, 970, 820; positive ion HRESIMS
[M+Na]*m/z 371.1813 (calcd for C,0H3OsNa — 371.1829).

EBC-329 (9): Isolated as a colourless oil; [a]*3,—18.2° (¢ 0.144, CDCl;); 'H NMR and '3C NMR see
Table 2 below on page 11 and copies of the spectra on pages 11-19; IR cm™": 3410, 3106, 3062, 2925,
2857, 1743, 1675, 1635, 1594, 1378, 1346, 1274, 1120, 929, 853; positive ion HRESIMS
[M+Na]*m/z 353.1732 (calcd for CyH,604,Na —353.1723).

Materials and methods for growing cells and cell screening: Cells (3000-5000/well) were seeded
in triplicate in 96-well plates in Roswell Park Memorial Institute 1640 medium containing 10% fetal
calf serum and treated with the compounds. After 6 days in culture at 37 degrees, the growth of
treated K562 cells was compared with untreated controls by addition of MTS, and the colour change
read at 490 nm in an ELISA reader. The other cell lines were fixed with ethanol in sifu, stained with
sulforhodamine B and absorbance at 564 nm determined in the ELISA reader. IC50 were determined
by interpolation of a plot of absorbance expresses as % of untreated controls. Cells were seeded at the
following densities: HeLa: 3000/well, HT29: 3000/well, MCF7: 4000/well, MM96L.: 3000/well, NFF:
5000/well, K562: 3500/well.



Table 1. 'H and '3C NMR data for compound EBC-324 (8) recorded in CDCl;.

Position 'H, J (ppm) multiplicity J,Hz 13C, 6 (ppm)
1 421 1 (dd) 12.1,3.3 81.82
2 65.44
3 4.18 1 (s) 64.4
4 102.74
5 195.37
6 130.87
7 7.40 1 (dq) 11.7,1.3 151.24
8 1.52 1 (dd) 11.7,8.4 30.49
9 1.24 1 (m) 37.36
10a 0.85 1 (m) 22.70
10b 1.26 1 (m)
lla 1.67 1 (m) 37.59
11b 2.36 1 (m)
12 139.69
13 5.01 1 (m) 122.50
l4a 1.87 1 (m) 31.28
14b 1.94 1 (m)
15 2631
16 1.10 3(s) 15.83
17 1.15 3(s) 29.33
18 1.85 3(d) 1.3 11.61
19 1.46 3(s) 13.18
20 1.45 3 (1) 1.5 19.57
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Table 2. 'H and 13C NMR data for compound EBC-329 (9) recorded in CDCl;.

Position 'H, 6 (ppm) multiplicity J,Hz 13C, d (ppm)
1 148.68
2 154.37
3 5.87 1 (br. s) 115.38
4 169.36
5 171.83
6 126.68
7 6.69 1 (dd) 10.6,1.2 143.37
8 1.43 1 (m) 28.05
9 1.05 1(m) 33.56

10a 1.54 1 (dd) 14.6,6.5 23.90
10b 1.62 1 (dt) 14.6,7.1

11 2.15-2.21 2 (m) 40.50
12 146.91
13 6.37 1(dd) 11.7,1.0 118.78
14 5.98 1 (d) 11.7 107.28
15 25.15
16 1.08 3(s) 15.78
17 1.14 3(s) 29.13
18 1.88 3(d) 1.2 12.24
19 2.16 3(d) 1.0 11.65
20 1.84 3(s) 17.30
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Quantum Chemical Calculation of the CD Spectrum of EBC-324 (8)

Quantum chemical calculations were performed in Gaussian 09' and ORCA 3.0.1.2 Geometry
optimizations were performed at the B3LYP/6-31G(d) level of theory® in the gas phase. The
computed harmonic vibrational frequencies gave zero-point energies and thermochemical corrections,
which were scaled according to the method of Moran and Radom* in order to provide Gibbs free
energies in the gas phase. A conformational search of EBC324 (8) identified five low-energy
conformers (AG < 3.1 kcal/mol at 25 °C). For each of these five conformers, a time-dependent density
functional theory calculation was performed at the TD-RI-B2PLYP/TZVP level of theory> using the
auxiliary TZV/C correlation fitting basis set. Solvation in acetonitrile was simulated using the
COSMO model.® Simulation of 50 excitations was found to allow coverage of the wavelength range
of the experimental measurements. Boltzmann weighting of the electronic circular dichroism spectra
was performed in the program SpecDis,” employing Gaussian broadening with ¢ = 0.32. The
calculated CD spectra were normalized and blue-shifted by 12.4 nm for comparison to experiment.
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Calculated Geometries and Energies of the Lowest-Energy Conformers of EBC-324 (8)

The Cartesian coordinates of the five low-energy conformers of EBC-324 below are listed below,

together with the following energies:

B3LYP/6-31G(d) electronic energy (E)

B3LYP/6-31G(d) scaled Gibbs free energy in the gas phase at 298.15 K and 1 atm (G)

Energies are given in Hartree.
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