Supporting Information
for
Plakilactones G and H from a marine sponge. Stereochemical

determination of highly flexible systems by quantitative NMR-derived
interproton distances combined with quantum mechanical

calculations of 2*C chemical shifts

Simone Di Micco®, Angela Zampella?, Maria Valeria D’ Auria?, Carmen Festa?, Simona De

Marino?, Raffaele Riccio®, Craig P. Butts®* and Giuseppe Bifulco’*

1Dipartirnento di Farmacia, Universita di Salerno, via Giovanni Paolo I 132, 84084 Fisciano (SA),
Italy, 2Dipartirnento di Farmacia , Universita di Napoli “Federico II”, via D. Montesano 49, 80131
Napoli, Italy and *Department of Chemistry, University of Bristol, Cantocks Close, BS8 1TS

Bristol, United Kingdom

Email: Craig P. Bultts - craig.butts@bristol.ac.uk; Giuseppe Bifulco - bifulco@unisa.it

Analytical data
Contents

Figure S1.'H NMR spectrum (500 MHz, CD30D) of plakilactone G (1).
Figure S2. COSY spectrum (500 MHz, CD30D) of plakilactone G (1).
Figure S3. HSQC spectrum (500 MHz, CD3;0D) of plakilactone G (1).
Figure S4. HMBC spectrum (500 MHz, CD30D) of plakilactone G (1).
Figure S5. *H NMR spectrum (500 MHz, CDs0D) of plakilactone H (2).
Figure S6. COSY spectrum (500 MHz, CD3;0D) of plakilactone H (2).
Figure S7. HSQC spectrum (500 MHz, CD3;0D) of plakilactone H (2).
Figure S8. HMBC spectrum (500 MHz, CD3;0D) of plakilactone H (2).
Table S1. NMR Data of plakilactones G (1, 500 MHz, CDCls) and H (2, 600 MHz, CDClIs)
Figure S9. *H NMR spectrum (500 MHz, CDCls) of plakilactone G (1).
Figure S10. COSY spectrum (500 MHz, CDCls) of plakilactone G (1).
Figure S11. HSQC spectrum (500 MHz, CDCls) of plakilactone G (1).
Figure S12. HMBC spectrum (500 MHz, CDCls) of plakilactone G (1).

S1



Figure S13.
Figure S14.
Figure S15.
Figure S16.
Figure S17.
Figure S18.
Figure S19.
Figure S20.
Figure S21.
Figure S22.
Figure S23.
Figure S24.
Figure S25.
Figure S26.
Figure S27.

'H NMR spectrum (600 MHz, CDCls) of plakilactone H (2).
COSY spectrum (600 MHz, CDCI5) of plakilactone H (2).
HSQC spectrum (600 MHz, CDCls) of plakilactone H (2).
HMBC spectrum (600 MHz, CDCls) of plakilactone H (2).

Selective 1D-NOESY spectrum (600 MHz, CDClIs) of Mel6 of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCI3) of Mel2 of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCIs) of H15a of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCI;) of H15b of plakilactone H (2).

Selective 1D-NOESY spectrum (600 MHz, CDCIs) of H9 of plakilactone H (2).

Selective 1D-NOESY spectrum (600 MHz, CDCI;) of H13a of plakilactone H (2).

Selective 1D-NOESY spectrum (600 MHz, CDCIs) of H5b of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCI;) of H11 of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCIs) of H7 of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCI3) of H8 of plakilactone H (2).
Selective 1D-NOESY spectrum (600 MHz, CDCIs) of H3 of plakilactone H (2).

Table S2. Experimental and calculated *C chemical shifts values for 2a,b,e,f.
Table S3. Experimental and calculated *C chemical shifts values for 1a-d.

Figure S28.
Figure S29.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.

Selective 1D-NOESY spectrum (500 MHz, CDCI3) of Mel4 of plakilactone G (1).
Selective 1D-NOESY spectrum (500 MHz, CDCl;) of Me16 of plakilactone G (1).

Selective 1D-NOESY spectrum (500 MHz, CDCI;) of H9b of plakilactone G (1).

Selective 1D-NOESY spectrum (500 MHz, CDCl5;) of H13b of plakilactone G (1).

Selective 1D-NOESY spectrum (500 MHz, CDCI;) of H5b of plakilactone G (1).
Selective 1D-NOESY spectrum (500 MHz, CDCls;) of H11 of plakilactone G (1).
Selective 1D-NOESY spectrum (500 MHz, CDCI3) of H3 of plakilactone G (1).

Table S4. Comparison of calculated and experimental inter-proton distances for plakilactone G (1).

S2



| Il L

T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
f1 (ppm}

Figure S1: *H NMR spectrum (500 MHz, CD3;0D) of plakilactone G (1).
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Figure S2:

COSY spectrum (500 MHz, CD3;0D) of plakilactone G (1).
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Figure S3: HSQC spectrum (500 MHz, CD3;0D) of plakilactone G (1).
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Figure S4: HMBC spectrum (500 MHz, CD3;0D) of plakilactone G (1).
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Figure S5: *H NMR spectrum (500 MHz, CDs0D) of plakilactone H (2).
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Figure S6: COSY spectrum (500 MHz, CD3;0D) of plakilactone H (2).
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Figure S7: HSQC spectrum (500 MHz, CD3;0D) of plakilactone H (2).
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Figure S8: HMBC spectrum (500 MHz, CD3;0D) of plakilactone H (2).
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Table S1: NMR Data of plakilactones G (1, 500 MHz, CDCls) and H (2, 600 MHz, CDCls).

1 2
position | 8,4 Sc O dc
1 - 173.1 - 173.6
2 - 135.5 - 136.1
3 6.87 151.0 6.86 150.2
4 - - 89.1
5 1.71 36.2 1.87 39.1
2.05 1.97
6 1.37 35.6 0.84 38.2
7 3.46 75.5 2.43 62.1
8 3.49 73.6 2.62 60.9
9 1.38 24.0 1.54 24.9
1.52
10 0.99 10.1 0.98 9.7
11 2.32 18.5 1.14 18.3
12 1.15 12.1 2.29 11.8
13 1.72 30.9 1.76 31.2
1.86 1.86
14 0.81 7.9 0.83 7.73
15 1.35 25.3 1.34 25.8
1.46
16 0.89 10.8 0.88 11.4
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Figure S9: *H NMR spectrum (500 MHz, CDCI3) of plakilactone G (1).
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Figure S10: COSY spectrum (500 MHz, CDCI3) of plakilactone G (1).
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Figure S11: HSQC spectrum (500 MHz, CDCls) of plakilactone G (1).
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Figure S12: HMBC spectrum (500 MHz, CDCls) of plakilactone G (1).
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Figure S13: *H NMR spectrum (600 MHz, CDCls) of plakilactone H (2).

T T T T T T T T T T
7.0 6.5 5.0 55 5.0 4.5 4.0 3.3 3.0 2.5
f2 ppmy

Figure S14: COSY spectrum (600 MHz, CDCls) of plakilactone H (2).
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Figure S15: HSQC spectrum (600 MHz, CDCls) of plakilactone H (2).
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Figure S16: HMBC spectrum (600 MHz, CDCls) of plakilactone H (2).
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Figure S17: Selective 1D-NOESY spectrum (600 MHz, CDCl3) of Mel6 of plakilactone H (2).
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Figure S18: Selective 1D-NOESY spectrum (600 MHz, CDClI;) of Mel2 of plakilactone H (2).
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Figure S19: Selective 1D-NOESY spectrum (600 MHz, CDCl3) of H15a of plakilactone H (2).
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Figure S20: Selective 1D-NOESY spectrum (600 MHz, CDClI;) of H15b of plakilactone H (2).
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Figure S21: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H9 of plakilactone H (2).
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Figure S22: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H13a of plakilactone H (2).
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Figure S23: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H5b of plakilactone H (2).
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Figure S24: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H11 of plakilactone H (2).
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Figure S25: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H7 of plakilactone H (2).
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Figure S26: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H8 of plakilactone H (2).
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Figure S27: Selective 1D-NOESY spectrum (600 MHz, CDCls) of H3 of plakilactone H (2).
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Table S2: Experimental (in CDCl;) and calculated (in vacuo) C chemical shifts of
diastereoisomers 2a,b,e,f.

2a 2b 2e 2f

carbon 8exp 8calc 8calc 8calc 8calc
10 9.7 10.8 9.6 9.6 10.8
9 24.9 25.7 25.6 26.0 25.1
8 60.9 58.5 61.0 59.1 62.1
7 62.1 59.5 60.6 60.5 61.1
6 38.3 36.1 37.9 38.8 36.4
5 39.2 36.7 40.3 40.6 39.3
4 89.2 86.7 87.5 86.6 87.4
1 1736 169.3 1699 169.2 170.5
2 136.1 1388 1398 137.3 140.4
3 150.2 151.0 150.7 1535 150.0
11 18.3 20.3 20.5 20.4 20.6
12 11.8 10.0 10.6 10.4 10.5
13 31.2 30.7 32.2 29.1 32.6
14 7.7 7.9 6.9 7.4 6.8
15 25.8 28.2 27.1 27.1 26.1
16 114 10.0 11.4 10.1 8.9
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Table S3: Experimental (in CDCl;) and calculated (in vacuo) *C chemical shifts of
diastereoisomers la—d.

la 1b 1c 1d

carbon Oexp Jcalc Ocalc Jcalc Jcalc

10 10.1 10.0 10.3 10.6 10.2
9 24.0 21.6 26.2 27.5 22.1
8 736 724 745 731 707
7 75.6 76.1 71.8 79.3 76.5
6 35.6 36.0 37.2 34.2 34.0
5 36.2 39.2 37.0 37.5 37.0
4 89.6 87.1 87.2 88.8 87.5
1 173.4 169.0 169.5 1721  169.2
2 135.7 137.8 1375 140.7 1404
3 151.2 153.2 153.7 1514 1515
11 18.5 20.8 20.9 20.6 20.7
12 12.0 11.1 11.3 11.4 11.0
13 30.9 30.3 28.2 32.2 32.6
14 7.8 7.3 7.3 7.2 7.4
15 25.3 24.2 22.2 204 24.5
16 107 96 112 118 104
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Figure S28: Selective 1D-NOESY spectrum (500 MHz, CDClI;) of Mel14 of plakilactone G (1).
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Figure S29: Selective 1D-NOESY spectrum (500 MHz, CDCl3) of Mel6 of plakilactone G (1).
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Figure S30: Selective 1D-NOESY spectrum (500 MHz, CDCls) of H9b of plakilactone G (1).
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Figure S31: Selective 1D-NOESY spectrum (500 MHz, CDCl3) of H13b of plakilactone G (1).
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Figure S32: Selective 1D-NOESY spectrum (500 MHz, CDCls) of H5b of plakilactone G (1).
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Figure S33: Selective 1D-NOESY spectrum (500 MHz, CDCls) of H11 of plakilactone G (1).
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Figure S34: Selective 1D-NOESY spectrum (500 MHz, CDCls) of H3 of plakilactone G (1).
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Table S4: Comparison of inter-proton distances determined by NOEs for plakilactone G (1) in
CDClI; with DFT-calculated value for 1a—d. The value in bold was used to calibrate the NOEs.
la 1b 1c 1d
exp exp exp exp
RNOE Rcalcd ABS % RNOE Rcalcd ABS % I:{NOE Rcalcd ABS % RNOE Rcalcd ABS %
Proton (A) (A) erro (A (A errorr  (A) A error* (A (A error®

H5b H5a 169 176 4% 173 176 0% 164 176 7% 168 176 5%
H5b H3 299 294 1% 3.06 313 2% 290 277 5% 297 3.84 26%
H5b H7 259 253 2% 265 301 13% 251 250 1% 257 255 1%
H5b H13b 264 276 4% 270 270 0% 256 279 9% 262 268 2%
H5b H15 242 275 13% 248 281 13% 235 285 19% 240 275 13%
H3 H11 311 323 4% 318 319 0% 302 325 8% 3.09 328 6%
H3 Mel2 316 3.14 1% 324 322 1% 3.07 314 2% 315 3.08 2%
H3 Mel4 316 331 5% 323 322 0% 3.06 335 9% 314 329 %
H11 Mel2 3.00 262 13% 3.07 262 16% 291 263 10% 298 263 13%
H13b H6 255 288 12% 261 274 5% 247 456 5% 253 438 54%
H13b Meld4 284 2.62 8% 291 262 10% 275 263 5% 282 262 7%
H9b H8 280 3.03 8% 287 28 1% 272 304 11% 278 3.06 9%
H9b H9a 1.87 1.76 6% 206 176 8% 181 176 3% 200 176 5%
H9b Mel0 315 262 18% 322 263 20% 3.05 263 15% 3.13 2.62 18%
Mele H7 3.02 301 0% 309 425 32% 293 461 44% 3.00 312 4%

MAE 6.8% 8.1% 13.8% 11.3%
STD 8.8% 12.5% 19.9% 17.0%
%% error] = |Reaca — Rnoel/[(Reacs + Rwoe)/2], absolute differences for calculated versus NOE-derived

distances/calculated distances.
"MAE = x[%error]/n.
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