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Figure S1. Epicolactone (1) in "naphthalene view"

Single-Crystal X-ray structure analysis

Single crystals were grown from a methanol solution by evaporation of the solvent. A
suitable specimen was selected and mounted on a Bruker three circle diffractometer using
NVH oil. The diffractometer was equipped with a SMART 6000 CCD area detector and a
CuKa rotating anode generator. The diffraction data were collected at a temperature of 100 K
with a nitrogen gas-stream cooling device. Due to good crystal quality and scattering power,
data were collected to the edge of the CuKa Ewald sphere with a high completeness of 97%,
a redundancy of 4.9, and a low internal R value of 2.1%. A total number of 15159 reflections
were collected. The raw data were integrated with SAINT, version 7.61A,™ and an empirical
absorption correction with SADABS, Version 2008/2,1! was applied in turn. SADABS was
also used to merge the data and to generate SHELX and XD format hkl-files. The structure
was solved by direct methods (SHELXS-975)), and initially refined against all data by full-
matrix least-squares methods on F? (SHELXL-97). SHELXLE™ was used as the refinement
GUI. All non-hydrogen atoms were refined with anisotropic displacement parameters. Rigid
bond, distance or other restraints were not required in the refinement of the structure. Since
valence electron density was systematically visible on most covalent bonds in the difference
Fourier map after convergence in the SHELXLE-GUI, we decided that using non-spherical
scattering factors (“invarioms” from invariant, i.e. transferable, pseudoatomst®l) of the
invariom database!® would most likely improve the structure in terms of the R-Factor and the
physical meaning of the anisotropic displacement parameters. We therefore used the
SHELXL independent-atom model (IAM) to initiate a non-spherical atom refinement with
the program XDLSM,!! which incorporates the rigid pseudoatom scattering-factor formalism
from Hansen and Coppens.'® Scattering factor assignment and the correct orientation of the



local-atomic  coordinate  system was achieved by evoking the program
INVARIOMTOOL.P A list of model compounds from which the scattering factors were
extracted is given below. After invariom refinement, the R-factor dropped by more than one
percent, from 3.79% to 2.68%. Refinement in XDLSM was done on F using all reflections
with 1> 3 o (1), which were 2958 out of the 3048 measured unique reflections. Concerning
hydrogen-atom treatment, H-atoms were initially constrained using suitable AFIX commands
in SHELXL. The relative hydrogen geometry from SHELXL was subsequently maintained:
during the initial scale-factor refinement after transfer to the XD-system files, the bond
distances to H-atoms were elongated to values from the respective model compounds from
the invariom database with RESET BOND commands generated by INVARIOMTOOL,
keeping the angles to the calculated values from SHELXL. Subsequent hydrogen-atom shifts
in the least-squares procedure were constrained to follow the parent atom on which the
hydrogen atoms were riding. The required CON cards for XDLSM were also generated by
INVARIOMTOOL. This procedure led to optimal R-factors for the title compound.
Concerning the physical meaning of the anisotropic displacement parameters, the use of
invarioms led to a significant reduction in most individual and the average values of the
difference of the mean-square displacement amplitudes (DMSDA) as quantified with the
Hirshfeld test.!* Individual values from IAM refinement with XDLSM led to, on average,
values of twice the size (8.6 A?) than for invariom refinement with an average of 4.3 A2, In
addition, no DMSDA value violates the Hirshfeld test after invariom refinement, whereas in
the 1AM, 9 values out of 30 do (see below). An ORTEP-plot of the structure after invariom
refinement is also given in Figure S3.

Table S1: Hirshfeld-test™™ result for Epicolactone (1)

Bond DMSDA (invarioms) DMSDA (IAM)
O(1)---C(2) -3 15
0O(2)---C(3) 1 0
O(3)---C(8) 5 16
O(4)---C(14) 1 0
O(4) ---C(15) 4 -5
O(5)---C(12) -7 7
O(5)---C(13) -7 -6
0O(6)---C(12) 5 21
O(8)---C(7) 5 27
0(9)---C(6) 9 0
O(10---C(18) 6 20

C(1)---C(2) 3 26



C(1)---C(6)
C(1)---C(10)
C(2)---C(3)
C(3)---C(4)
C(4)---C(5)
C(4)---C(17)
C(5)---C(6)
C(5)---C(11)
C(5)---C(15)
C(6)---C(7)
C(7)---C(8)
C(8)---C(9)
C(9)---C(10)
C(9)---C(16)
C(10)---C(11)
C(10)---C(13)
C(11)---C(12)
C(11)---C(14)
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Table S2: Model compounds used in invariom refinement

Atom:

Invariom:

Model compound

O(1): Ol.5¢c[1cic]
hydroxybut-2-enamide
0O(2): Olcih

0O(3): Olcih

O(4): Olclc

0O(5): Olclc

O(6): O2c

0O(8): Ol.5¢c[1cic]
hydroxybut-2-enamide
0(9): Olcih

0(10): O1clh

C(1): Clclclclh
C(2): C1.501clc
hydroxybut-2-enamide
C(3): C2clolc

C(4): C2clclc

C(5): Clclciclc
C(6): Clolclclic
C(7): Cl.50lclc
hydroxybut-2-enamide
C(8): C2clolc

C(9): C2clclic

C(10): Clclclclc
C(11): Clclclclce
C(12): C20l10lc
C(13): Clolcihih
C(14): Clolclhlh
C(15): Clolcihih
C(16): Ciclhihih
C(17): Clclhlhlh
C(18): Clolhlhlh
H(2): Hlo[1c]

H(3): Hlo[1c]

H(9): Hlo[1c]

H(10): Hlo[1c]

H(1): Hlc[1clclc]

H(13A): Hlc[lolclh] from:
H(13B): Hic[1lolclh] from:
H(14A): Hlc[lolclh] from:
H(14B): Hic[1lolc1h] from:
H(15A): H1lc[lolclh] from:
H(15B): Hic[1lolc1h] from:
H(16A): H1lc[1clhlh] from:
H(16B): Hic[1c1h1h] from:
H(16C): Hic[1c1h1h] from:
H(17A): Hlc[1clhlh] from:

from:

from:
from:
from:
from:
from:

from:

from:
from:

from:
from:

from:
from:
from:
from:
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H(17B): Hic[1clh1h] from: ethane

H(17C): Hic[1clh1h] from: ethane

H(18A): H1c[1o1lh1h] from: methanol
H(18B): Hic[lolh1h] from: methanol
H(18C): H1c[lolh1h] from: methanol

010

Figure S2. ORTEP-representation™!) of the X-ray crystal structure of epicolactone (1),
with the atomic numbering scheme for non-H atoms as generated with Platon(*?.
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Figure S3. Calculated ECD spectra of eight conformers of epicoccolide A (2).
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Figure S4: Conformers of 2 with ground state energies less than 5 kcal above the global
minimum, calculated with AM1. Values in brackets are Boltzmann populations.



Figure S5. Selected HMBC correlations of epicoccolide B (3).

Table S3: 3C (125 MHz) and *H NMR (300 MHz) NMR data of epicoccolide B (3) in

DMSO-ds.

Position  oc” o HMBC (H—C#)

2 151.6

3 1089 7.46(s) C-2,3a, 7a, (9)
3a 122.9

4 117.1

5 1275

6 141.0

7 136.7

7a 142.4

8 190.1 10.41(s) C-3a,4,5,7a
9 124.9

10 112.6

11 118.7

12 132.7

13 1515

14 150.2

15 1947 9.48(s) (C-9), C-10, 12, 14
16 126 201(s) C-9,11,12,

17 11.0 258(s) C-4,5,6
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Figure S6.'"H NMR spectrum (DMSO-ds, 300 MHz) of epicolactone (1).
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Figure S7.2*C NMR spectrum (DMSO-dg, 125 MHz) of epicolactone (1).
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Figure S8.APT spectrum (DMSO-ds, 125 MHz) of epicolactone (1).
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Figure S9."H NMR spectrum (DMSO-dg, 300 MHz) of epicoccolide A (2).
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Figure $10.2C NMR spectrum (DMSO-ds, 125 MHz) of epicoccolide A (2).
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Figure S11.33C NMR APT spectrum (DMSO-ds, 125 MHz) of epicoccolide A (2).
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Figure S12.2C NMR spectrum (DMSO-ds, 300 MHz) of epicoccolide B (3).

fgmbby a6 amao
Fa15acel/18deach

2ug 31 2020

TNSTRUMENT  INOVA-500

Total acquisition time 22 minutes

|

140

100

80

Figure S13.2°C NMR spectrum (DMSO-ds, 125 MHz) of epicoccolide B (3).
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