CONFORMATIONAL PREFERENCES OF ZAMPANOLIDE AND
DACTYLOLIDE

Erik M. Larsen, Matthew R. Wilson, Jaroslav Zajicek, and Richard E. Taylor

Department of Chemistry & Biochemistry and the
Harper Cancer Research Institute
University of Notre Dame, 251 Nieuwland Science Hall Notre Dame, IN
46556-5670
taylor.61(@nd.edu

Supporting Information: Modeling and Spectral Data



NMR Data

(-)-dactylolide 3

'H and >C NMR Signals of Natural' and Synthetic (—)-dactylolide in CDCl;

"H/™C No. Natural* Synthetic Natural* Synthetic
B3¢, 150 MHz, B¢, 150 'H, 600 MHz, | 'H, 500 MHz, (Hz)
ppm MHz, ppm (Hz)
1 166.0 166.5 - -
2 120.0 119.9 5.96d (15.1) 5.96 d (15.0)
3 140.7 140.6 7.62dd (15.1, | 7.63dd (15.0,11.5)
11.6)
4 125.7 125.7 6.15d (11.6) 6.15d (11.5)
5 144 .4 144.2 - -
5a 23.6 243 1.85s 1.86's
6 44.8 45.0 3.94 d (14.5) 3.95d (14.5)
3.23 d (14.5) 3.23 d (14.5)
7 197.0 197.6 - -
8 131.3 131.6 6.0 d (16.0) 6.0 d (16.5)
9 146.8 146.2 6.84 ddd (5.9, 6.84 ddd (5.5, 8.7,
8.5, 16.0) 16.5)
10 40.1 39.9 2.35m 2.36m
228 m 228 m
11 76.7 76.6 3.31dddd (2.6, | 3.32dddd (2.3,2.3,
2.6,9.6,12.3) 10.5, 11.5)
12 40.8 41.0 2.16 m 2.17 dd (1.6, 13.0)
1.95t(12.3) 1.96 m
13 143.4 143.6 - -
13a 109.0 109.5 4.73 bs 474 d (1.2)
4.75d(1.2)
14 40.4 40.6 2.10m 2.11dd (2.1, 13.0)
1.95m 1.96 m
15 76.1 75.9 3.96 ddd (2.6, 3.96 ddd (2.7, 8.0,

1 Cutignano, A.; Bruno, .; Bifulco, G.; Casapullo, A.; Cécile, D.; Gomez-Paloma, L.; Riccio, R. Eur. J.
Org. Chem. 2001, 775-778.




8.3,10.9) 11.5)

16 130.8 130.7 524 d (8.3) 5.24 d (8.0)
17 131.3 131.1 - -
17a 16.2 16.2 1.70 s 1.71s
18 39.6 39.9 2.53 brd (14.0) 2.54 brd (14.0)

2.31brd (14.0) | 2.31dd(11.0, 14.0)
19 75.5 75.5 531dd (112, | 5.31dd(11.0,2.5)

2.2)

192 199.7 199.3 9.66 s 9.66 s

* Natural dactylolide is reported to be (+)-dactylolide

'"H NMR signals and J-coupling constants of synthetic (—)-dactylolide and natural (-)-
zampanolide in DMSO-46°

"H/"C No. Synthetic Natural
(—)-dactylolide (—)-zampanolide
'H (600 MHz), Hz 'H (500 MHz), Hz
1 - -
2 5.97d(15.1) 5.93d(15.0)
3 7.42 dd (15.1,11.6) 7.52dd (15.0, 11.6)
4 6.25d(11.6) 6.20d (11.6)
5 - -
Sa 1.82s 1.75's
6 3.30d(15.5) 3.01d(14.4)
3.86d (15.5) 4.12d (14.4)
7 - -
8 6.02d (16.1) 5.95d(15.3)
9 6.79 dt (16.1,7.2,7.2) 6.74 ddd (15.3, 8.6, 5.5)
10 2.40 dddd (14.5, 7.5, 2.6, 1.2) 2.30m
2.26 dddd (14.5, 10.0, 6.9, 1.5)
11 3.34 dddd (11.4, 10.6, 2.6, 2.0) 327m
12 1.85m 1.84 m
2.21dd (13.0, 1.6) 2.17 brd (12.8)
13 - -
13a 4.73d (1.7) 4.73 s
4.74d (1.7)
14 1.86 m 1.88 m
2.11dd (13.1,2.1) 2.07m
15 3.93 ddd (10.6, 7.9, 2.4) 3.87ddd (11.3,7.6,2.7)
16 5.20d(7.9) 5.10d (7.6)
17 - -
17a 1.65d (1.1) 1.61s

% Tanaka, J.; Higa, T.; Tetrahedron Lett. 1996, 37, 5535-5538.




18 2.30dd (14.1, 11.2) 2.09 m
2.53 d (14.5) 2.33m

19 529dd (11.2,2.7) 4.96 ddd (10.0, 6.0, 1.8)

19a 9.56 s -

ROESY-derived interproton distances used in DISCON calculations

H1 H2 Peak Volume Interproton
distance (A)
10proR 10proS 1.00 1.78
16 14proR 0.11 2.65
18proR 16 0.27 2.32
10proR 8 0.06 2.94
3 9 0.07 2.81
9 11 0.09 2.79
2 4 0.14 2.65
3 6proS 0.27 2.30
3 6proR 0.13 2.56
6proS 9 0.12 2.69
17Me 15 0.29 2.22
17Me 19 0.18 242

"H NMR coupling constants used in DISCON calculations

H1 H2 J (Hz)
10proS 9 7.5
10proS 11 2.5

19 18proR 11.2

19 18proS 2.7
10proR 11 10.0
10proR 9 6.9




Conformational Searches

Conformer libraries were generated using the Batchmin package and the MM3, MMFF,
and OPLS2005 force fields as implemented in MacroModel 9.0. Solvation was simulated
using the GB/SA continuum model for water. Conformational searches were performed
with the MCMM torsional sampling, typically using 50,000 Monte Carlo steps per run.
Structures within a 20 kJ/mol window were saved and minimized for complete
convergence using the Polak-Ribiere conjugate gradient method (5000 steps,
convergence threshold of 0.05). The three libraries generated were combined and the
redundant conformers were eliminated based on comparison of maximum atom deviation
(threshold of 0.5A) to yield a single library.

Polar Maps

Backbone dihedral angles were extracted from the conformers using Maestro 9.2 and
converted to 0-360° scale before being plotted onto polar coordinate maps using
Microsoft Excel 2007 with the Polar Plot2® add-in.

DISCON

DISCON is a Windows/Mac/Linux application developed by the Amos Smith laboratory
for calculating the distribution of solution conformations of a flexible organic molecule
by using NOE cross-peak volumes, coupling constants, and a pre-generated library of
conformers. The program uses a similar approach to the NAMFIS methodology with the
additional steps of using NMR variables to initially cluster compounds and the use of a
genetic algorithm to assist with deconvolution, which are beneficial in identifying
representative structures while avoiding overfitting. Additional information on DISCON,
including software binaries, test files and program documentation, may be found at
http://discon.sourceforge.net and in selected publications from the Smith lab®,

Evaluation of the dactylolide conformer library with DISCON was initially undertaken
with the aim of determining the proper clustering level. After examining a wide range, a
level of 10 was found to provide an RMS deviation lower than any of the individual
structures while still retaining them into distinctive conformational families. Additional
testing with different genetic algorithm parameters and random selection of
representative structures from individual clusters eventually led to the determination of
the major conformers from their respective families.

Coordinates for Solution Conformations
Conformer A

56570010 999 V2000

? http://www.andypope.info/charts/polarplot3.htm
4 Smith, A. B.; Atasoylu, O.; Risatti, C.; Bennett, C. S.; Liu, J.; Cheng, H.; TenDyke, K.; Xu, Q. J. Am.
Chem. Soc. 2011, 133, 14042-14053.
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Conformer B
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Conformer C
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