(3R,4S)-5-chloro-4-hydroxy-6-methoxymellein

solv. CDCl,
geometry ®B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. Inose, K.; Tanaka, K.; Koshino, H.; Hashimoto, M., Tetrahedron 2019, 130470.
position 1 8a 8 7 6 5 4da 4 3 9 OMe
exp. 167.3 100.6 163.1 101.0 161.5 113.2 136.5 65.8 79.8 18.1 56.7
RMSD (ppm)  |Ad|max (PPM)  DP4
,4S)-isomer . . 0 . . . . . . . . . . .
(3R,4S)-i 2.3 4.7 86% 169.3 102.8 164.8 100.1 160.0 108.5 140.0 67.7 78.3 17.6 55.1
(3R,4R)-isomer 2.6 4.9 14% 170.7 102.4 164.8 100.0 160.1 108.3 141.3 66.3 77.8 16.6 551
cyclopericodiol
solv. CDCl,
geometry ®B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. Inose, K.; Tanaka, K.; Koshino, H.; Hashimoto, M., Tetrahedron 2019, 130470.
experimental | position |  C1 c2 c3 c4 cs5 Cc6 c7 cs co C10
exp. 19.0 132.3 123.4 144.5 131.2 72.5 68.4 87.9 172.7 54.3
RMSD (ppm)  |A8|max (PPM)  DP4
(6R,7R 8S)-isomer | 15 4.1 100% | 19.2 1331 1242 1443 1328 72.8 69.7 88.6 176.8 54.4
(6R,7S,8R)-isomer | 35 7.1 0% | 19.1 132.0 124.1 142.9 131.8 79.6 75.3 86.5 176.9 54.0
(6R,7S,8S)-isomer | 4.1 8.6 0% | 18.9 130.4 125.5 140.9 133.8 81.2 71.8 82.9 178.1 53.9
(6R,7R,8R)-isomer | 2.5 4.5 0% | 18.9 131.5 125.0 144.0 134.4 75.4 65.7 84.1 177.1 53.8




solv. CDCl,
geometry ®»B97X-D/6-31G*

[eanuap!

HO 9 NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
seiricardin B seiricardin C seiricardin B by seiricardin C by energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
(revised) (proposed) Evidente Evidente parameters  standard deviation: 2.306 ppm, freedom: 11.38
lit. M. Nishiyama, W. C. Tayone, H. Maeda, K. Tanaka, M. Hashimoto, Bull Chem. Soc. Jpn. in press

experimental

position 1 2 3 3a 4 5 6 7 7a 8 9 10 11 12 13 0

seiricardine B 441 27.2 36.4 441 49.2 73.2 36.3 20.8 40.2 75.7 69.9 22.4 25.6 10.9 32.2 c

seiricardine B by Evidente 43.9 27.1 36.3 44.0 49.2 73.2 36.2 20.8 40.2 75.7 69.8 22.2 25.6 10.8 32.3 } (_é:’

seiricardine C by Evidente 451 26.4 36.3 44.0 49.0 73.2 36.1 211 39.8 75.1 69.4 25.3 23.8 10.8 321 ®

calculated

seiricardin B 43.3 28.4 36.6 43.8 46.5 72.5 34.9 215 39.0 76.0 70.2 23.5 26.1 125 31.4

C-8 isomer (seiricardine C) 44.5 28.1 36.7 43.6 46.1 72.6 35.1 22.2 39.4 75.0 70.1 24.3 25.7 12.7 315

seiricardine B by Evidente 47.2 25.2 36.6 43.9 46.1 77.3 324 20.9 47.8 79.0 66.1 27.5 29.4 11.9 31.7

seiricardine C by Evidente 48.2 23.5 41.8 43.1 45.4 78.2 27.4 19.9 48.7 76.9 70.1 27.8 22.9 14.6 30.4

vs. seiricardin B (revised) vs. Sericerdin B by Evidente vs seiricardin C by Evidente
|A8]max (PPM) RMSD (ppm) DP4 |A8]| max (PPM) RMSD (ppm) DP4 |A8] max (PPM) RMSD (ppm) DP4

seiricardine B 2.3 1.1 63.0% 2.7 1.1 67.1% 2.5 1.4 22.0%
C-8 isomer (seiricardine C) 1.9 1.2 37.0% 3.1 1.3 32.9% 2.9 1.3 78.0%
seiricardine B by Evidente 8.0 35 0.0% 7.6 35 0.0% 8.0 34 0.0%
seiricardine C by Evidente 8.9 4.5 0.0% 8.8 4.5 0.0% 8.9 4.3 0.0%




seiricardine B epoxy deriv.

solv. CDCl,4

geometry ®»B97X-D/6-31G*

NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)

energy ®»B97X-V/6-311+G(2df,2p)[6-311G*]

parameters standard deviation: 2.306 ppm, freedom: 11.38

lit. M. Nishiyama, W. C. Tayone, H. Maeda, K. Tanaka, M. Hashimoto, Bull Chem. Soc. Jpn. in press

1 2 3 3a 4 5 6 7 7a 8 9 10 11 12 13

exp.| 43.8 26.1 36.1 44.0 49.3 73.4 36.0 20.2 40.5 57.7 52.7 23.2 25.8 10.9 32.2

|AS|max (PPM)  RMSD (ppm) DP4
(1S,8S)-isomer 1.9 0.9 98.5% 43.9 27.4 36.3 43.7 47.9 72.6 35.6 20.4 40.0 55.8 52.1 23.0 26.6 12.5 31.7
(1S,8R)-isomer 3.4 15 1.5% 41.4 27.2 36.8 43.6 459 72.8 34.8 21.6 39.0 55.6 51.0 23.5 25.7 12.5 31.4

seiricardine ketone

solv. CDCl,

geometry ®»B97X-D/6-31G*

NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)

energy ®B97X-V/6-311+G(2df,2p)[6-311G*]

parameters standard deviation: 2.306 ppm, freedom: 11.38

lit. M. Nishiyama, W. C. Tayone, H. Maeda, K. Tanaka, M. Hashimoto, Bull Chem. Soc. Jpn. in press

C-1 C-2 C-3 C-3a C-4 C-5 C-6 C-7 C-7a C-8 C-9 C-11 C-12 C-13
exp. 51.3 25.1 36.5 44.7 48.8 73.3 35.5 20.7 41.6 211.9 31.9 23.9 10.9 31.9

|A8|max (PPM) RMSD (ppm) DP4

seiricardine
ketone

(1R)-isomer 1.9 4.1 0.9% 53.7 26.4 35.9 44 .4 475 72.5 35.4 23.1 40.9 207.8 28.0 24.3 12.2 31.4

1.0 2.2 99.1% 50.1 26.5 36.9 44.4 46.6 72.6 34.1 21.3 41.1 2115 31.9 24.1 125 31.1




peribysin O solv. CDCly
OH geometry ®B97X-D/6-31G*
OH NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit newly calculated for this table
Inose, K.; Tanaka, K.; Yamada, T.; Koshino, H.; Hashimoto, M., J. Nat. Prod. 2019, 82, 911.
peribysin O
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15
exp. 19.9 20 30.7 31.9 38.2 69.6 65.3 98.9 69.6 37.3 142.9 68.1 106.1 16.8 16.9
Label |AS| max (PPM) RMSD (ppm) DP4
peribysin O 2.9 1.3 100.0% 20.3 20.0 30.0 31.9 38.6 69.6 65.6 101.2 72.1 37.2 145.8 68.6 107.3 17.4 18.2
8R-peribysin O 9.9 4.8 0.0% 28.5 22.0 29.8 31.3 39.8 65.1 65.4 104.9 7.7 47.2 144.8 70.7 110.0 17.8 20.8
9S-peribysin O 8.0 3.3 0.0% 27.9 21.5 30.2 31.3 37.3 71.9 66.8 101.9 77.0 35.7 145.0 70.0 109.2 17.5 18.1
10R-peribysin O 8.3 4.5 0.0% 25.8 25.8 29.9 40.2 37.7 75.1 65.9 102.1 74.3 45.5 145.6 69.2 107.5 16.8 12.1
6R7R8R-peribysin O 7.2 2.8 0.0% 21.6 20.1 28.9 30.6 37.8 71.9 66.5 102.8 72.0 445 145.2 69.2 105.2 17.8 21.6
6R7R8R10R-peribysin O 6.1 3.5 0.0% 25.7 25.9 294 38.0 385 72.1 66.3 101.8 75.6 38.7 1449 69.6 108.8 15.6 13.9
6R7R9S-peribysin O 8.4 3.4 0.0% 21.0 19.3 28.7 38.2 36.7 73.0 63.1 100.7 74.2 39.8 145.8 68.2 106.5 15.3 25.3
6R7R-peribysin O 6.6 3.2 0.0% 21.8 21.6 29.7 33.2 39.1 64.5 69.5 104.6 70.8 43.9 1454 70.8 108.7 16.9 19.2
solv. CDCl,4
geometry ®»B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®»B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
gymnomitran deriv. lt. unpublished results
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15
exp. 46.1 57.0 153.8 67.9 49.6 46.0 54.6 447 77.9 46.5 55.8 29.1 25.0 24.1 107.8
|A8|max (PPM) RMSD (ppm) DP4
4R7R9R11S-isomer 2.8 1.0 99.6% 46.3 55.7 153.5 67.9 50.2 44.7 554 44.1 78.7 45.7 55.9 294 25.7 25.2 110.6
4R7S9R11R-isomer 8.0 4.4 0.0% 40.7 54.3 152.5 68.6 48.1 44.3 50.6 48.8 69.9 51.8 49.7 224 19.5 22.8 1104
4R7R9S11S-isomer 3.7 1.9 0.4% 45.2 55.7 153.0 68.1 50.3 44.8 51.9 44.1 74.2 45.0 52,5 284 24.9 25.0 111.2
4R7S9S11R-isomer 5.9 34 0.0% 40.9 55.0 152.8 68.5 48.2 44.7 53.8 48.3 74.5 52.3 52.8 23.2 20.1 23.0 110.2
4S7R9R11S-isomer 6.9 2.7 0.0% 42.2 54.9 154.4 68.1 43.7 44.2 54.2 45.0 77.2 46.5 55.0 28.9 25.8 26.1 114.7
4S7S9R11R-isomer 7.7 5.0 0.0% 39.2 54.6 155.0 68.7 41.9 43.7 50.7 495 70.3 51.9 49.9 241 20.7 23.7 115.0
4S7R9S11S-isomer 7.1 3.3 0.0% 39.0 53.7 159.3 67.3 44.0 444 55.2 45.9 74.5 47.1 56.0 28.3 26.0 26.3 112.3
4S7S9S11R-isomer 7.6 4.2 0.0% 394 554 155.3 68.7 42.0 441 53.9 49.1 74.9 52.2 53.0 25.1 21.3 23.9 114.9




) ° O\ solv. CDCl,4
3 : OH Y OH OH OH geometry ®»B97X-D/6-31G*
s = = NMR ®B97X-D/6-31G™ + post semiempirical correction (spartan’18)
AN N energy ©BI7X-V/6-311+G(2df,2p)[6-311G*]
menthol isomenthol neomenthol neoisomenthol parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. newly calculated for this table
experimental data: :https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10
experimental (-)-menthol 71.5 50.2 23.3 34.6 31.7 45.1 25.9 16.2 21.0 22.2
neomenthol 67.8 48.1 24.2 35.2 25.9 42.7 29.2 21.2 20.7 224
(+)-isomenthol 68.0 49.8 19.8 30.7 27.7 40.2 26.3 19.8 20.0 18.3
calculated menthol 71.1 49.0 24.8 33.3 30.4 44.1 27.2 17.3 20.2 22.3
isomenthol 67.0 50.0 20.5 30.6 28.2 415 27.3 17.5 20.2 18.4
neomenthol 68.6 46.5 24.5 335 25.4 42.3 29.8 20.4 21.0 224
neoisomenthol 69.9 46.7 21.3 30.8 27.2 38.6 29.1 20.7 21.1 20.7
|A8|max (PPM) RMSD (ppm) DP4
(-)-menthol neomenthol (+)-isomenthol| (-)-menthol neomenthol (+)-isomenthol| (-)-menthol neomenthol (+)-isomenthol
menthol 1.5 4.5 5.0 11 24 3.0 100.0% 0.1% 0.0%
neomenthol 6.3 1.7 4.8 3.3 0.9 2.9 0.0% 99.7% 0.0%
isomenthol 4.5 4.6 2.3 3.0 2.8 1.0 0.0% 0.0% 98.8%
neoisomenthol 6.5 4.3 3.1 3.6 2.4 1.9 0.0% 0.1% 1.2%




solv. CDCl,
oH geometry ®B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
isoborneol i
lit. newly calculated for this table
experimental data: :https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10
exp. 49.0 79.8 40.5 45.1 27.3 34.0 11.3 46.3 20.5 20.2
|28 max (PPM) RMSD (ppm) DP4
isoborneol 15 0.7 100.0% 495 80.2 394 44.9 28.2 34.2 12.8 46.6 21.2 20.4
borneol 7.2 29 0.0% 50.1 76.9 38.9 44.8 28.8 26.8 15.0 47.8 20.8 19.4




solv. CDCl,4
geometry ®B97X-D/6-31G*

0 O NMR ©B97X-D/6-31G* + post semiempirical correction (spartan’18)
)ko“" energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters  standard deviation: 2.306 ppm, freedom: 11.38
lit. M. Nishiyama, A. Tonouchi, H. Maeda, H. M.Hashimoto, Chirality 2020, 32, 17-31.
OMe arundifungin

c1 Cc2 <¢c3 c4 <Cc5 <c6 C7 C8 C9 C10 cC11 cCc-12 C13 C14 C15 C16 C17 C-18 C-19 C-28 C=29 C30
1' (CDCI3) exp 30.8 233 785 366 454 179 254 1354 1340 368 208 252 498 501 314 394 859 186 188 219 273 275
|AS|max ~ RMSD

(ppm) (ppm) bP4
model | 35 13 80.1% 312 232 795 365 449 196 266 1389 1357 375 225 261 501 51.0 322 399 845 196 203 222 289 27.8
3-isomer 4.0 2.0 0.5% 345 236 810 373 492 197 266 1389 1356 374 227 261 501 509 323 399 845 197 208 179 283 276
5-isomer 10.3 3.6 0.0% 291 234 777 369 493 247 280 1395 1341 385 234 265 495 516 315 397 847 196 27.6 322 273 280
13-isomer 11.7 35 0.0% 302 232 793 364 453 202 296 1371 1345 382 230 303 491 516 381 390 869 303 200 224 289 234
14-isomer 10.9 3.2 0.0% 308 229 789 366 462 201 299 1360 1449 390 247 30.1 483 51.0 314 403 877 226 205 221 288 239
17-isomer 4.2 1.7 1.6% 311 233 792 365 449 195 265 1378 1363 375 231 294 511 494 314 379 843 209 199 222 289 250
3,5-isomer 13.7 37 0.0% 31.0 243 807 373 441 191 247 1402 1323 36.8 245 263 503 513 320 399 844 194 325 284 238 280
3,13-isomer 6.6 2.8 0.0% 335 236 809 370 501 202 298 1374 1340 381 230 304 491 515 380 389 871 171 201 184 284 235
3,14-isomer 9.6 3.4 0.0% 340 236 807 373 506 203 299 1357 1436 389 253 293 478 507 310 403 87.8 225 208 185 284 249
3,17-isomer 4.1 2.2 0.0% 345 236 807 373 494 197 265 1377 1360 374 232 293 509 493 316 377 844 209 204 182 283 250
5,13-isomer 13.7 5.4 0.0% 341 253 817 385 477 201 255 1396 130.6 374 241 302 493 517 382 392 870 302 325 282 172 233
5,14-isomer 14.6 48 0.0% 340 245 815 386 473 204 261 1381 1387 384 264 295 478 50.8 314 406 882 228 334 295 183 247
5,17-isomer 13.4 4.4 0.0% 345 250 810 384 486 192 247 1394 1323 368 249 297 512 497 312 377 843 207 322 281 175 252
13,14-isomer 6.9 2.6 0.0% 308 233 793 366 453 201 278 1368 1355 377 243 294 505 495 306 371 845 208 212 288 221 257
13,17-isomer 7.0 3.0 0.0% 302 232 793 364 453 202 296 1371 1345 382 230 303 491 516 381 390 869 171 200 289 224 234
14,17-isomer 6.9 34 0.0% 31.2 232 792 365 455 200 281 1339 1406 387 237 300 497 500 31.0 404 853 252 206 288 221 219
3,5,13-isomer 13.7 4.2 0.0% 30.0 243 813 373 432 200 255 1393 131.0 373 241 303 491 517 382 391 870 171 325 281 237 233
3,5,14-isomer 12.8 4.8 0.0% 309 243 784 370 472 234 269 1353 1365 386 268 307 489 513 321 398 873 229 31.6 278 233 39.8
3,5,17-isomer 135 3.8 0.0% 308 243 806 372 439 191 247 1393 1328 368 251 297 513 497 312 378 843 207 323 284 236 251
3,13,14-isomer 9.2 3.2 0.0% 342 237 807 373 500 201 280 1371 1351 376 242 293 504 494 306 371 845 207 213 283 181 257
3,13-17-isomer 6.6 3.6 0.0% 343 237 805 373 502 205 301 1388 1399 385 246 318 480 502 362 389 883 244 221 183 283 234
3,14,17-isomer 75 2.9 0.0% 36.0 239 810 374 485 202 267 1375 1348 375 215 299 491 512 389 392 865 168 225 178 282 244
5,13,14-isomer 14.6 5.1 0.0% 340 245 815 386 473 204 261 1381 1388 384 263 295 478 507 314 405 883 227 334 296 183 192
5,13,17-isomer 12.8 4.8 0.0% 342 249 806 382 482 191 248 1368 1407 375 254 287 482 504 322 406 87.1 287 316 281 185 244
5,14,17-isomer 14.8 4.6 0.0% 351 249 809 383 486 195 253 1386 131.4 366 229 303 491 517 364 393 867 168 336 278 180 244
13,14,17-isomer 2.9 1.4 17.7% 309 233 794 367 454 202 281 1380 1350 37.8 237 265 497 512 313 398 846 195 213 222 289 283
3,5,13,14-isomer 14.8 4.0 0.0% 299 245 813 374 438 198 250 1386 1323 371 255 294 503 498 305 373 845 215 336 282 240 257
3,5,13,17-isomer 12.8 4.0 0.0% 309 243 799 371 436 189 245 1367 1414 375 257 291 482 505 323 404 872 223 31.6 283 243 244
3,5,14,17-isomer 14.0 3.9 0.0% 31.9 244 803 372 448 198 258 1384 1321 370 233 303 491 516 365 391 866 169 328 281 245 243
3,13,14,17-isomer 47 2.1 0.1% 343 237 809 373 501 202 281 1382 1346 376 237 264 496 512 313 397 846 195 214 181 284 282
5,13,14,17-isomer 14.7 47 0.0% 343 254 816 386 479 199 252 1400 1312 371 249 216 515 514 311 386 845 202 335 287 173 311

3,5,13,14,17-isomer 14.8 4.0 0.0% 30.0 24.5 81.2 37.3 43.8 19.8 253 140.0 1313 37.0 25.0 26.6 49.7 51.7 311 39.7 84.5 20.1 33.6 28.4 24.0 28.5




solv. CDCl, % 0) .I

geometry ®B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
(2R’ 3$’ R, ?R’ 1 S) SZref;?nyeters Z)tii(:;(r(\j/ ijeejiii:;(r?:(i(.j;()zg) L[Sr: ,1f1r¢(33e310m: 11.38
the mirror image of natural product it
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15
experimental 36.7 59.3 48.4 32.3 29.0 222.4 46.2 48.6 35.5 40.6 43.8 71.9 27.5 18.4 19.8
repraesentin B® 36.8 58.6 48.5 325 29.0 222.3 46.2 48.2 35.2 40.6 44.4 72.7 26.7 18.5 19.7
(2R,3S,7R,9R,11S) 37.2 58.5 48.5 32.5 29.2 221.4 46.0 47.3 36.3 39.9 43.5 73.2 275 19.8 20.7
(2R,3S,7R,9R,11R) 35.9 57.5 48.2 324 29.2 221.5 46.0 46.0 35.9 40.2 44.2 72.1 271 19.8 20.6
(2R,3S,7R,9S,11R) 38.5 54.2 47.1 34.6 35.3 220.9 41.6 47.2 38.7 41.6 42.9 72.4 26.5 16.5 22.2
(2R,3S,7R,9S,11S) 394 55.0 47.2 345 35.3 221.2 41.7 47.2 37.8 40.6 42.8 72.6 26.4 16.5 22.2
(2S,35,7R,9R,11R) 36.2 55.7 48.7 25.9 31.0 221.4 45.4 43.0 37.4 39.6 43.2 72.4 26.5 18.4 20.9
(25,3S,7R,9R,11S) 35.0 55.1 48.8 26.0 31.0 221.7 45.5 43.1 38.5 40.8 43.0 72.8 26.4 18.5 21.0
(25,35,7R,9S,11S) 38.0 53.0 50.6 25.0 30.4 223.2 45.5 43.6 34.7 41.6 43.4 70.9 25.2 20.4 21.8
(25,3S,7R,9S,11R) 39.3 54.1 50.2 26.5 30.3 223.0 45.4 43.5 34.7 42.9 43.4 711 24.6 20.2 21.6
Vs experimental repraesentin BP
RMSD max deviation DP4 RMSD max deviation DP4
(2R,3S,7R,9R,11S) 0.8 1.4 66.7% 0.7 1.3 64.3% proposed diastereomer
(2R,3S,7R,9R,11R) 1.0 2.6 33.3% 0.9 2.2 35.7% the 11-epimer
(2R,3S,7R,9S,11R) 2.9 6.3 0.0% 2.9 6.3 0.0%
(2R,3S,7R,9S,11S) 2.8 6.3 0.0% 2.8 6.3 0.0%
(2S,3S,7R,9R,11R) 2.6 6.4 0.0% 2.6 6.6 0.0%
(2S,3S,7R,9R,11S) 2.7 6.3 0.0% 2.7 6.5 0.0%
(25,35,7R,9S,11S) 3.1 7.4 0.0% 3.1 7.5 0.0%

(2S,35,7R,95,11R) 2.9 5.9 0.0% 2.8 6.0 0.0%




ZM02

solv. CDCl,4
(2R 3S 7R 9R 1 IS) geometry ®B97X-D/6-31G*
T T NMR ©B97X-D/6-31G* + post semiempirical correction (spartan’18)
the mirror image of natural product energy ©B9I7X-V/6-311+G(2df,2p)[6-311G*]
Qarameter  standard deviation: 2.306 ppm, freedom: 11.38
lit.
Hb-1 Ha-1 H-2 Hb-4 Ha-4 Hb-5 Ha-5 Ha-8 Hb-8 H-9 Hb-10 Ha-10 H-12 H-12 H-13 H-14 H-15
experimental 1.67 1.05 2.27 1.98 1.63 1.95 1.58 1.64 1.74 2.52 1.75 111 3.24 3.29 1.06 0.95 0.96
repraesentin B2 1.32 1.19 2.37 2.01 1.64 1.95 1.59 1.58 1.7 2.55 1.54 1.33 3.34 3.34 0.99 0.97 0.94
(2R,3S,7R,9R,11S) 1.68 1.37 2.33 1.93 1.61 1.90 1.58 1.64 1.74 2.40 1.97 1.18 3.30 3.30 1.00 0.96 0.95
(2R,3S,7R,9R,11R) 1.50 1.30 2.33 1.94 1.63 1.89 1.58 1.50 1.91 2.40 1.52 151 3.33 3.35 0.97 0.96 0.93
(2R,3S,7R,9S,11R) 1.59 1.42 2.23 1.78 1.31 1.95 1.84 1.48 1.83 1.60 1.79 0.90 3.34 3.36 1.01 0.99 1.03
(2R,3S,7R,9S,11S) 1.80 1.29 2.30 1.77 1.29 1.97 1.83 1.52 1.84 1.63 1.40 1.32 3.39 3.36 0.97 0.98 1.03
(2S,3S,7R,9R,11R) 1.59 1.14 1.69 1.92 1.39 1.79 1.58 1.61 1.35 2.04 1.39 1.31 3.39 3.37 1.07 0.95 0.97
(2S,3S,7R,9R,11S) 1.69 1.45 2.30 2.06 1.45 1.97 1.68 1.79 1.88 2.24 1.86 1.81 3.44 3.28 111 0.89 0.96
(2S,3S,7R,9S,11S) 2.02 1.50 2.35 2.57 1.31 1.95 1.64 1.81 1.91 2.28 2.40 1.20 3.53 3.53 0.93 0.90 0.96
(2S,3S,7R,9S,11R) 1.77 1.45 2.30 2.07 1.46 1.97 1.68 1.79 1.88 2.25 1.83 1.80 3.44 3.31 1.13 0.89 0.96
Vs experimental VS. repraesentin B
RMSD max deviation DP4 RMSD max deviation DP4
(2R,3S,7R,9R,11S) 0.10 0.32 99.5% 0.16 0.70 1.5% proposed diastereomer
(2R,3S,7R,9R,11R) 0.15 0.40 0.5% 0.10 0.70 98.5% the 11-epimer
(2R,3S,7R,9S,11R) 0.28 0.91 0.0% 0.30 0.71 0.0%
(2R,3S,7R,9S,11S) 0.28 0.88 0.0% 0.29 0.70 0.0%
(2S,3S,7R,9R,11R) 0.24 0.58 0.0% 0.25 0.69 0.0%
(2S,35,7R,9R,11S) 0.23 0.70 0.0% 0.22 0.68 0.0%
(2S,3S5,7R,9S,11S) 0.30 0.65 0.0% 0.34 0.71 0.0%
(2S,35,7R,9S,11R) 0.23 0.69 0.0% 0.22 0.68 0.0%



(2R,3S,5R,7R,9R,115)

the mirror image of natural product

ZD1

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15

36.5 59.2 48.5 45.7 71.6 221.0 51.8 47.6 35.2 40.8 44.3 71.9 27.6 18.7 14.3
(2R,3S,5R,7S,9R,11S) 37.0 58.3 48.6 44.5 72.9 220.6 51.8 45.9 35.8 39.9 43.7 73.1 27.5 19.7 15.2
(2R,3S,5R,7S,9R,11R) 354 57.5 48.3 44.2 73.0 221.0 51.9 44.0 35.5 40.3 44.5 71.2 27.3 19.8 15.0
(2R,3S,5R,7S,9S,11R) 38.5 55.0 47.7 46.9 78.9 220.4 47.6 46.3 39.1 41.6 43.0 72.6 26.5 16.6 15.6
(2R,3S,5R,7S,9S,11S) 39.4 55.5 47.5 46.7 78.4 219.6 47.4 46.0 38.0 40.2 42.7 725 26.3 16.5 15.6
(2R,3S,55,75,9R,11S) 37.7 59.7 50.4 44.1 73.5 222.5 52.1 43.6 35.9 40.5 44.0 73.7 27.9 19.8 195
(2S,3S,5R,7S,9R,11S) 35.1 54.6 49.1 38.1 741 221.0 511 41.7 38.0 40.9 43.1 72.7 26.3 18.3 15.5
(2S,3S,5R,7S5,9S,115) 38.0 525 50.7 37.1 73.9 222.6 51.8 421 34.2 41.6 43.6 70.4 254 20.3 15.8
(2S,3S,5R,7S5,9R,11R) 36.6 55.4 49.3 38.2 74.6 221.9 51.3 41.7 37.2 39.8 43.6 2.7 26.6 18.4 15.6
(25,35,5R,75,9S,11R) 39.6 53.7 50.4 38.8 74.1 223.1 51.9 42.0 34.2 43.3 43.6 71.4 24.6 20.2 15.7
(2R,3S,55,75,9R,11R) 36.1 58.6 49.6 43.6 72.9 221.1 51.8 41.4 35.2 40.4 44.3 71.3 27.2 19.8 19.2
(2R,3S,5S,75,9S,11S) 39.2 55.2 47.4 46.0 74.1 220.6 48.1 35.5 37.4 40.3 42.9 72.6 26.3 16.5 21.3
(2R,35,55,75,9S5,11R) 38.4 54.0 47.3 45.6 74.2 220.5 48.0 35.7 38.5 41.0 43.0 72.5 26.4 16.5 21.3
(2S,3S,55,75,9R,115) 35.2 55.7 50.2 37.5 73.8 221.2 50.9 38.5 37.4 40.6 43.0 72.8 26.3 18.3 19.5
(2S,3S,55,75,95,115) 38.4 54.3 51.8 35.8 73.4 222.8 51.1 38.6 34.0 40.2 43.7 70.4 25.9 20.4 20.3
(2S,3S,55,7S,95,11R) 38.4 54.3 51.8 35.8 73.4 222.8 51.1 38.6 34.0 40.1 43.7 70.4 25.8 20.4 20.3
(2S,3S,55,75,9R,11R) 35.2 55.7 50.2 37.5 73.8 221.2 50.9 38.5 37.4 40.6 43.0 72.8 26.3 18.3 19.5




ZM02

(2R,3S5,5R,7R,9R,11Y9)
the mirror image of natural product

Ho-1 Hp-1 H-2 Ho-4 Hp4 HB5 Ho8 Hp-8 HO9 Ho-10 Hp-10 H-12 H-12 H-13 H-14 H-15
107 167 228 155 262 418 166 185 235 105 175 323 328 106 101 0.98

(ZR,35,9R,75,9R,115) 136 168 232 168 245 408 163 170 221 112 196 328 330 098 1.02 090
(2R,3S,5R,7SO9R11R) 125 155 232 172 245 407 145 203 221 148 161 330 332 092 102 0.6
(2R,3S5,5R,7S,95,11R) 139 157 208 124 247 418 143 185 158 086 177 334 336 099 102 094
(2R,35,5R,75,95,118) 125 178 215 120 245 416 147 184 159 132 134 334 337 095 101 094
(2R,35,55,7S9R,11S8) 137 175 248 200 203 395 163 207 288 121 192 333 333 103 096 0093
(25,355R,7S9R,118) 120 166 164 150 252 394 124 159 194 094 176 342 345 096 102 0091
(25,355R,7S95,115) 149 204 233 137 323 415 177 189 224 114 232 352 353 090 096 0.92
(25,355R,7S9R,11R) 110 159 166 152 244 398 131 160 180 129 135 338 341 105 102 092
(25,355R,7S,95,11R) 144 177 229 154 266 417 174 186 224 166 178 331 342 112 096 0.92
(2R,35,55,7S9R11R) 127 157 249 200 204 391 185 192 285 151 161 332 334 094 095 087
(2R,35,55,75,95,118) 122 179 249 159 177 390 135 230 160 130 139 337 338 097 095 101
(2R,35,55,7S9S,11R) 151 138 251 160 1.83 390 133 225 154 100 173 333 335 1.02 096 0.99
(25,35,55,7S,9R,118) 122 170 174 177 205 390 118 199 255 096 173 343 346 099 096 0.93
(28,3555,75,95,115) 151 226 246 167 280 396 174 226 232 103 301 349 349 089 090 001
(25,35,55,7S,95,11R) 151 226 246 167 279 396 174 226 232 102 300 349 349 089 090 0091
(25,35,55,7S9R,11R) 122 170 174 177 205 390 118 199 255 096 173 343 346 099 096 0.93




ZD3
(2R,3S,7R,9R,115)
the mirror image of natural product

13C 1H 1H +13C
RMSD max dev DP4 RMSD max dev DP4 DP4
(ppm)  (ppm) (ppm)  (ppm)
(2R,3S,5R,7S,9R,115) 0.9 1.7 77.3% 0.12 0.29 94.9% 09.7% proposed diasteromer
(2R,3S,5R,7S,9R,11R) 1.3 3.6 22.2% 0.17 0.43 0.9% 0.3% 11-epimer
(2R,3S,5R,7S,9S,11R) 2.9 7.3 0.0% 0.25 0.77 0.0% 0.0%
(2R,3S,5R,7S,9S,119) 2.7 6.8 0.0% 0.26 0.76 0.0% 0.0%
(2R,3S,55,7S,9R,11S) 2.0 5.2 0.1% 0.27 0.59 0.0% 0.0%
(25,3S,5R,7S5,9R,11S) 3.0 7.6 0.0% 0.25 0.64 0.0% 0.0%
(2S,3S,5R,7S,9S,119) 3.4 8.6 0.0% 0.28 0.61 0.0% 0.0%
(25,35,5R,7S,9R,11R) 2.9 7.5 0.0% 0.27 0.62 0.0% 0.0%
(25,35,5R,7S,9S5,11R) 3.2 6.9 0.0% 0.19 0.61 4.3% 0.0%
(2R,3S,55,7S,9R,11R) 2.2 6.2 0.3% 0.28 0.58 0.0% 0.0%
(2R,3S,5S,75,9S,119) 4.1 12.1 0.0% 0.35 0.85 0.0% 0.0%
(2R,3S,5S,75,9S5,11R) 4.2 11.9 0.0% 0.35 0.81 0.0% 0.0%
(2S,3S,55,75,9R,11S) 3.7 9.1 0.0% 0.27 0.57 0.0% 0.0%
(2S,3S,5S,7S,95,11S) 4.3 9.9 0.0% 0.40 1.26 0.0% 0.0%
(2S,35,5S,7S,95,11R) 4.3 9.9 0.0% 0.40 1.25 0.0% 0.0%

(2S,35,55,7S,9R,11R) 3.7 9.1 0.0% 0.27 0.57 0.0% 0.0%




(25,3R,7S5,95,11R)
natural enantiomer

C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15
36.5 55.5 54.6 21.7 29.7 220.9 47.3 49.9 36.5 41.1 45.1 71.7 28.4 63.3 19.9
(2R,3R,7S,9R,11R) 37.0 48.2 55.5 20.1 30.3 229.8 46.3 43.9 34.2 415 435 70.3 25.2 65.3 21.1
(2R,3R,7S,9R,11S) 38.6 49.4 55.2 21.9 30.3 229.5 46.2 43.7 34.2 43.3 435 71.1 24.5 65.1 21.0
(2R,3R,7S,95,11R) 34.1 51.5 54.2 21.4 30.9 227.6 46.4 43.3 37.9 40.5 43.4 72.8 26.2 64.7 20.2
(2R,3R,7S,95,11S) 35.9 52.2 53.8 21.4 31.0 227.6 46.5 435 37.0 38.7 43.4 72.6 26.3 64.6 20.2
(2S,3R,7S,9R,11R) 36.7 55.4 52.1 29.4 35.1 228.4 42.8 475 38.8 40.3 43.3 72.6 26.4 65.4 21.5
(2S,3R,7S,9R,11S) 35.5 53.9 53.6 28.7 35.3 228.0 42.8 47.1 40.2 43.9 45.0 75.6 26.1 66.6 21.5
(2S,3R,7S,95,11R) 37.8 55.6 54.2 26.7 29.0 226.8 46.7 46.8 36.7 39.0 43.6 73.1 21.7 65.3 20.2
(2S,3R,75,95,11S) 36.0 55.0 53.6 26.8 29.2 227.0 46.7 45.2 36.3 39.2 44.4 71.1 27.1 65.6 20.0
Ho-1 Hp-1 H-2 Hao-4 Hp-H Ho-5 Hp-5 H-8 H-8 H-9 Ha-10  HB-10 H-12 H-12 H-13 H-14 H-14 H-15
0.96 171 2.52 2.06 1.88 1.56 2.01 1.58 1.75 2.56 1.03 1.78 3.13 3.19 1.03 3.37 3.59 0.87
(2R,3R,7S,9R,11R) 1.52 2.02 2.98 2.48 141 1.63 1.99 191 1.85 2.34 1.20 2.54 3.53 3.53 0.92 3.39 3.46 0.94
(2R,3R,7S,9R,115) 1.36 1.78 2.93 1.84 1.58 1.67 1.99 1.88 1.82 2.33 1.82 1.87 3.33 3.46 1.11 3.38 3.44 0.94
(2R,3R,7S,9S,11R) 1.36 1.62 2.14 1.75 1.49 1.55 1.81 1.32 1.62 2.21 1.00 1.80 3.44 3.46 1.00 3.51 3.55 0.94
(2R,3R,7S,9S,11S) 1.12 1.64 2.26 1.65 1.38 1.57 1.82 1.43 1.65 2.05 1.39 1.56 3.36 3.43 1.02 341 3.60 0.95
(2S,3R,7S,9R,11R) 1.77 2.30 2.36 1.49 1.41 1.81 197 1.88 1.58 1.75 1.39 1.40 3.36 341 0.98 3.66 3.75 1.02
(2S,3R,7S,9R,11S) 1.59 211 2.33 1.47 1.13 1.80 1.98 1.87 1.40 2.73 1.16 1.85 3.37 3.45 0.88 3.66 3.82 1.03
(2S,3R,7S,9S,11R) 1.34 1.90 2.30 2.07 1.64 1.56 1.90 1.78 1.66 2.47 1.15 1.97 3.29 3.31 1.00 3.32 3.73 0.94
(2S,3R,7S,95,11S) 1.57 2.31 2.31 2.03 1.65 1.56 1.89 2.12 1.50 2.46 1.63 1.47 3.32 3.35 0.92 3.36 3.71 0.92
13C 1H 1H+13C
RMSD max dev DP4 RMSD max dev DP4 DP4
(2R,3R,7S,9R,11R) 4.1 8.9 0.0% 0.34 0.76 0.0% 0.0%
(2R,3R,7S,9R,11S) 3.8 8.6 0.0% 0.28 0.79 0.0% 0.0%
(2R,3R,7S,9S,11R) 3.3 6.7 0.0% 0.24 0.40 0.0% 0.0%
(2R,3R,7S,9S,11S) 3.2 6.7 0.0% 0.25 0.51 0.0% 0.0%
(2S,3R,7S,9R,11R) 3.1 7.5 0.0% 0.40 0.81 0.0% 0.0%
(2S,3R,7S,9R,11S) 3.3 7.1 0.0% 0.34 0.75 0.0% 0.0%
(2S,3R,7S,95,11R) 2.0 5.9 69.5% 0.16 0.38 100.0% 100.0% proposed diastereomer
(2S,3R,75,95,11S) 2.2 6.1 30.5% 0.31 0.61 0.0% 0.0% 11-epimer




(2S,3R,9R,11R)

the natural enantiomer

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15

experimental 37.8 47.2 36.5 60.9 197.0 150.6 143.1 35.4 42.0 45.1 51.0 182.0 24.8 20.4 20.4
(2R,3R,9R11R) 38.1 49.9 39.3 47.9 195.0 147.3 138.8 355 44.6 415 475 178.4 26.6 28.6 19.9
(2R,3R,9S,11R) 40.1 45.2 35.9 53.1 195.0 143.8 139.0 325 374 43.2 475 178.7 25.3 26.4 19.4
(2R,3R,9R,11S) 39.2 50.2 39.0 47.9 195.2 1475 138.7 355 44.1 40.1 475 178.4 26.4 28.6 19.9
(2R,3R,9S,115) 42.0 45.1 36.2 54.3 195.2 146.7 139.9 33.3 38.4 454 48.7 178.1 24.0 24.2 20.6
(25,3R,9R,11R) 37.7 47.8 36.7 58.6 194.3 150.3 142.0 34.7 41.9 45.9 50.6 178.2 24.2 20.8 19.3
(2S,3R,9S,11R) 40.0 49.8 36.4 54.3 1954 146.8 137.7 374 37.3 422 47.3 178.9 26.3 21.2 18,5
(25,3R,9R,115S) 38.0 49.0 37.1 58.7 194.3 150.3 141.5 34.7 42.1 455 49.2 177.7 23.6 20.7 19.3
(2S,3R,95,118) 37.0 50.4 36.9 54.4 1954 147.3 137.5 36.8 37.6 44.7 47.3 179.1 26.1 214 18.5

Hp-1 Ho-1 H-2 Hp-4 Ho-4 HpB-8 Ha-8 H-9 Ha-10 HpB-10 H-13 H-14 H-15
experimental 1.51 2.37 2.29 2.74 2.68 2.25 1.82 2.45 1.17 2.41 1.40 1.16 2.01
(2R,3R,9R11R) 1.8 2.0 1.80 2.66 1.97 1.85 1.77 1.86 1.13 2.26 1.35 1.32 1.86
(2R,3R,9S,11R) 1.7 1.8 2.36 2.74 2.31 2.13 2.14 241 1.64 2.28 1.33 1.28 1.87
(2R,3R,9R,11S) 1.2 2.5 2.02 2.54 1.96 1.86 1.86 1.62 1.58 2.01 131 1.32 1.86
(2R,3R,95,11S) 1.2 2.3 2.51 2.85 2.40 2.13 1.80 2.72 1.03 2.51 1.27 1.22 1.94
(2S,3R,9R,11R) 1.5 2.4 2.40 2.66 2.47 2.11 1.81 2.49 1.19 2.38 1.37 1.16 1.92
(25,3R,95,11R) 1.4 2.3 1.85 2.59 2.30 2.29 1.73 1.98 1.76 2.12 1.35 1.16 1.82
(2S,3R,9R,11S) 1.7 2.5 2.17 2.59 2.50 2.16 1.93 2.51 1.83 2.07 1.28 1.23 1.93
(25,3R,95,11S) 1.6 2.3 1.66 2.55 2.32 2.27 1.60 2.24 1.09 2.42 1.34 1.24 1.82

13C 1H 1H+13C

RMSD (ppm)  max dev (ppm) DP4 RMSD (ppm)  max dev (ppm) DP4 DP4
(2R,3R,9R11R) 4.7 13.0 0.0% 0.34 0.71 0.0% 0.0%
(2R,3R,9S,11R) 3.9 7.8 0.0% 0.27 0.62 0.0% 0.0%
(2R,3R,9R,11S) 4.8 13.0 0.0% 0.39 0.83 0.0% 0.0%
(2R,3R,95,11S) 3.1 6.6 0.0% 0.18 0.34 0.1% 0.0%
(2S,3R,9R,11R) 1.5 3.8 87.3% 0.09 0.21 99.9% 100.0% proposed diastereomer
(2S,3R,95,11R) 3.3 6.6 0.0% 0.29 0.59 0.0% 0.0%
(2S,3R,9R,11S) 1.7 4.3 12.7% 0.24 0.66 0.0% 0.0% 11-epimer
(2S,3R,95,11S) 3.2 6.5 0.0% 0.24 0.63 0.0% 0.0%




(25,3R,9R,11R)
the natural enantiomer

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15
experiential 36.2 47.4 36.8 60.9 197.2 150.7 143.3 35.8 41.8 43.6 45.5 69.4 24.5 20.4 20.4
(2R,3R,9R,11R) 36.3 49.8 394 47.8 195.4 147.2 139.1 35.9 44.9 39.9 43.3 725 26.5 28.7 19.9
(2R,3R,95,11R) 37.6 45.2 36.0 53.4 195.3 144.8 139.2 334 375 43.1 43.3 71.4 245 26.0 19.8
(2R,3S,9R,11R) 35.7 50.1 36.8 54.5 195.7 147.2 137.6 375 38.0 43.4 42.7 72.9 26.7 215 185
(2R,35,95,11R) 35.2 47.9 36.9 58.8 1945 150.4 142.2 35.3 42.4 42.6 45.6 715 22.4 20.9 19.2
(2S,3R,9R,11R) 35.9 48.8 36.9 58.7 1945 150.3 142.4 35.3 42.5 43.8 45.5 69.9 24.3 20.7 19.3
(2S,3R,95,11R) 37.1 50.6 36.5 54.5 195.7 147.1 137.5 374 37.0 42.2 42.6 72.8 26.6 215 18.5
(2S,35,9R,11R) 39.0 45.7 36.2 53.6 195.4 145.6 138.6 34.3 38.0 43.6 43.2 71.0 25.6 25.6 20.0
(2S,35,95,11R) 37.4 50.2 39.3 47.8 195.3 147.3 139.1 35.8 44.0 38.7 43.2 72.6 26.3 28.7 20.0

Ha-1 Hp-1 H-2 H-4 H-4 H-8 H-8 H-9 Ha-10 Hp-10 H-12 H-12 H-13 H-14 H-15
experiential 1.43 1.73 2.18 2.66 2.69 1.43 2.25 241 1.06 1.92 3.4 3.43 1.13 1.18 2.01
(2R,3R,9R,11R) 1.43 1.73 2.18 2.66 2.69 1.43 2.25 241 1.06 1.92 34 3.43 1.13 1.18 2.01
(2R,3R,9S,11R) 1.54 1.54 1.82 2.62 1.95 1.76 1.83 1.71 1.07 1.79 3.40 3.42 1.05 1.31 1.85
(2R,3S,9R,11R) 1.33 1.46 2.45 2.32 2.78 2.07 2.10 2.48 1.53 1.59 3.40 341 1.02 1.27 1.89
(2R,35,95,11R) 1.46 1.79 1.70 231 2.56 1.60 2.27 2.07 1.02 2.04 1.04 3.42 3.45 1.20 1.81
(2S,3R,9R,11R) 1.44 1.83 2.30 2.48 2.60 1.86 2.12 2.55 1.43 1.53 3.49 3.50 1.05 1.18 1.93
(2S,3R,9S,11R) 1.52 1.74 2.18 2.48 2.59 1.83 2.12 251 1.13 1.99 3.49 3.52 1.08 1.18 1.92
(25,35,9R,11R) 1.32 1.81 1.73 2.30 2.56 1.65 2.28 2.02 1.43 1.65 3.44 3.43 1.06 1.19 1.81
(2S,3S,9S5,11R) 1.17 1.77 243 2.34 2.83 1.80 2.17 2.48 1.16 1.93 3.44 3.45 1.01 1.25 191
(2R,3R,9R,11R) 1.09 1.90 1.86 1.94 2.56 1.84 1.83 1.64 1.37 1.54 3.43 3.45 1.04 1.30 1.86

13C 1H IH+13C
max dev max dev DP4
RMSD (ppm) (bpm) DP4 RMSD (ppm) (opm) DP4

2R3R9R11R 4.7 13.1 0.0% 0.32 0.74 0.0% 0.0%
(2R3R9S11R) 35 7.5 0.0% 0.27 0.64 0.0% 0.0%
(2R3S9R11R) 3.1 6.4 0.0% 0.88 2.36 0.0% 0.0%
(2R3S9S11R) 1.3 2.7 12.3% 0.20 0.43 0.2% 0.0% 11-epimer
(2S3R9R11R) 11 2.7 87.7% 0.14 0.40 97.2% 100.0% proposed diastereomer
(2S3R9S11R) 3.2 6.4 0.0% 0.24 0.45 0.0% 0.0%
(2S3S9R11R) 3.4 7.3 0.0% 0.17 0.37 2.6% 0.0%

(2S3S9S11R) 4.7 13.1 0.0% 0.37 0.77 0.0% 0.0%




ZD1

(2S,3R,55,9R, 11R)
the natural enantiomer

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 c-10 C-11 C-12 C-13 C-14 C-15

experiential 357 473 431 466 693 1461 1341 294 416 437 451 694 244 218 63.7
2S3R5R9S11R 361 503 370 480 688 1436 1356 302 405 431 452 695 244 216 645
2S3R5S9S11R 358 480 408 448 693 1442 1374 301 418 436 451 698 244 221 656
2S3S5R9S11R 412 451 409 399 694 1416 1368 279 390 441 435 696 242 253 66.7
2R3R5R9R11R 396 474 39.7 415 704 1468 1342 331 378 453 433 718 277 246 642
2R3R5R9S11R 352 511 406 380 729 1473 1319 318 448 398 432 726 264 2/0 646
2R3R5S9R11R 394 457 429 400 695 143.7 1357 287 387 433 432 709 242 247 644
2R3S5R9R11R 352 473 408 448 693 1442 1375 300 416 431 451 725 222 221 656
2R3S5R9S11R 353 501 438 422 /32 1417 1340 322 374 432 425 728 266 219 657
2R3S5S9R11R 351 496 368 484 69.0 1432 136.1 302 404 422 452 716 222 218 644
2S3R5R9R11R 363 520 374 439 722 1439 1302 333 370 419 425 728 265 212 645
2S3R5S9R11R 364 511 436 422 732 1415 1344 320 368 420 424 726 267 21.7 65.7
2S3S5R9R11R 36.2 522 473 365 749 1418 1375 305 447 384 433 726 263 288 654
2S3S5S9R11R 36.2 520 408 378 728 1482 1309 318 438 385 432 726 263 269 647
2R3R5S9S11R 349 515 476 361 752 1431 1373 308 457 400 432 727 264 286 652
2R3S5S9S11R 349 513 378 438 721 1450 1292 334 378 434 425 /30 266 213 645

253S5S9S11R 380 463 370 404 713 1402 1290 312 356 421 423 /34 278 273 641




(2S,3R,5S,9R, 11R)

the natural enantiomer

ZM02

Ha-1 HB-1 H-2 Ha-4 HB-4 H-5 Ha-8 HB-8 H-9 Ho-10 HB-10 H-12A H-12B H-13 H-14 H-15A H-15B
experimental 1.29 159 209 188 218 497 172 204 235 0.98 1.82 3.37 3.38 1.05 125 4.15 4.21
2S3R5R9S11R 1.39 158 214 174 238 490 164 172 234 098 1.96 3.53 3.44 1.06 1.06 4.02 4.17
2S3R5S9S11R 1.38 162 217 186 207 49 174 172 243 104 1.90 3.49 3.45 1.03 1.29 4.14 4.15
2S3S5R9S11R 111 182 222 173 235 489 138 203 246 1.02 1.82 3.45 3.45 101 131 4.08 4.20
2R3R5R9R11R 131 182 214 194 207 491 212 235 233 173 1.90 3.31 3.42 091 1.12 3.59 4.43
2R3R5R9S11R 136 143 153 159 195 497 157 165 165 101 1.70 3.37 3.39 1.01 118 4.05 4.07
2R3R5S9R11R 123 154 226 1.7/4 229 487 181 202 251 157 1.66 3.40 3.36 094 1.35 3.91 4.25
2R3S5R9R11R 134 153 225 185 208 49 1./72 176 247 130 1.52 3.45 3.46 1.04 1.26 4.14 4.16
2R3S5R9S11R 131 154 165 183 19 507 141 196 198 0.92 1.97 3.38 3.39 1.01 1.40 4.00 4.14
2R3S5S9R11R 134 168 227 174 241 491 166 171 237 125 1.44 3.45 3.45 1.03 1.05 4.01 4.16
2S3R5R9R11R 1.19 165 165 158 225 501 15 194 192 143 1.54 3.38 3.35 099 1.07 3.97 4.07
2S3R5S9R11R 123 168 167 182 190 507 147 196 196 142 1.54 3.34 3.38 338 1.39 4.00 4.15
2S3S5R9R11R 099 175 15 150 189 512 15 166 154 1.26 1.35 3.34 3.38 096 1.61 411 4.10
253S5S9R11R 1.06 179 156 155 195 497 158 169 165 131 1.34 3.36 3.39 099 1.17 4.08 4.08
2R3R5S9S11R 135 156 157 156 199 507 158 161 158 1.02 1.65 3.35 3.39 096 1.62 4.10 4.05
2R3S5S9S11R 134 171 165 161 226 501 150 193 197 0.98 1.91 3.40 3.38 1.00 1.10 3.98 4.08
253S5S9S11R 141 161 191 1./3 211 500 165 19 216 133 1.86 3.36 3.34 1.07 1.73 4.02 3.99




(28,3R,5S,9R, 11R)

the natural enantiomer

ZM03

13C 1H 1H+13C

Ry e e TSP mehy o oms
2S3R5R9S11R 2.0 6.1 3.6% 0.13 0.32 4.1% 0.2%
2S3R5S9S11R 1.4 3.3 88.5% 0.10 0.32 90.4% 99.5% proposed diastereomer
2S3S5R9S11R 3.1 6.7 0.0% 0.14 0.34 2.4% 0.0%
2R3R5R9R11R 2.7 51 0.0% 0.28 0.75 0.0% 0.0%
2R3R5R9S11R 3.6 8.6 0.0% 0.27 0.70 0.0% 0.0%
2R3R5S9R11R 2.5 6.6 0.0% 0.18 0.59 0.1% 0.0%
2R3S5R9R11R 1.7 3.4 7.6% 0.14 0.32 2.9% 0.3% enantiomer of the 11-epimer
2R3S5R9S11R 2.8 4.4 0.0% 0.19 0.44 0.0% 0.0%
2R3S5S9R11R 2.3 6.3 0.2% 0.17 0.38 0.0% 0.0%
2S3R5R9R11R 3.2 5.7 0.0% 0.23 0.45 0.0% 0.0%
2S3R5S9R11R 3.0 4.8 0.0% 0.61 2.33 0.0% 0.0%
2S3S5R9R11R 4.6 10.1 0.0% 0.34 0.81 0.0% 0.0%
2S3S5S9R11R 3.8 8.8 0.0% 0.30 0.70 0.0% 0.0%
2R3R5S9S11R 4.5 10.5 0.0% 0.29 0.77 0.0% 0.0%
2R3S5S9S11R 3.1 5.3 0.0% 0.18 0.44 0.0% 0.0%
2S3S5S9S11R 4.1 6.2 3.6% 0.18 0.48 4.1% 0.2%




T

. 79 1,1, (4S5, 7R,9R,115)
Z “ | the mirror image of natural product
HO OH
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 c-11 C-12 C-13 C-14 C-15
experimental 39.9 140.1 126.6 73.4 34.5 22.0 43.8 35.4 37.1 43.0 42.1 70.5 25.4 12.8 23.4
(4S,7R,9R,11S) 394 140.2 131.1 73.1 34.2 21.6 42.6 35.1 375 42.6 42.1 71.3 24.9 14.8 24.0
(4S,7R,9S,11S) 39.5 141.8 132.2 78.5 29.6 28.6 40.7 43.7 35.8 41.6 42.5 72.4 24.0 13.2 19.9
(4S,7R,9R,11R) 40.1 140.8 130.9 73.0 34.2 21.6 42.5 34.7 37.1 41.6 42.5 72.8 24.5 14.8 23.9
(4S,7R,9S5,11R) 39.0 1415 132.4 78.6 29.7 28.6 40.8 44.4 36.0 42.1 42.4 71.0 24.5 13.3 19.9
(4R,7R,9R,11S) 37.2 140.0 134.4 79.5 30.0 31.4 43.1 31.6 38.5 44.7 41.4 71.0 25.2 15.0 26.3
(4R,7R,9S,11S) 40.4 140.4 132.0 79.1 31.1 32.3 42.4 35.5 39.2 40.6 41.7 76.6 25.4 14.0 24.3
(4R,7R,9R,11R) 36.8 139.7 134.7 79.6 30.1 31.4 43.2 31.7 38.4 43.7 41.8 71.8 24.2 15.1 26.2
(4R,7R,9S11R) 36.3 139.4 135.9 80.1 31.0 32.3 42.6 33.7 40.0 43.2 41.7 72.3 26.3 14.1 24.3
Hp-1 Ho-1 HpB-5 Ho-5 HpB-6 Ho-6 HpB-8 Ho-8 H-9 HB-10  Ho-10  H-12 H-12 H-13 H-14 H-15
experimental 2.25 2.07 2.00 2.12 1.48 1.21 1.57 0.84 2.47 1.95 1.05 3.41 3.49 1.09 1.65 1.20
(4S,7R,9R,115) 2.30 2.05 2.01 2.10 1.58 1.28 1.47 0.86 2.68 1.93 1.13 3.43 3.53 1.04 1.64 1.17
(4S,7R,9S,11S) 2.33 1.98 191 1.99 1.49 1.99 1.80 1.69 2.56 151 1.35 3.43 3.44 1.01 1.59 1.07
(4S,7R,9R,11R) 2.29 2.10 2.02 2.09 1.60 1.29 1.46 0.99 2.68 1.58 1.40 3.42 3.45 1.07 1.67 1.17
(4S,7R,9S,11R) 2.20 2.05 1.92 1.98 1.99 1.48 1.83 1.57 2.55 1.86 1.09 3.38 3.46 1.02 1.58 1.07
(4R,7R,9R,11S) 2.27 2.11 2.25 1.83 2.47 1.58 2.29 1.10 2.74 1.88 1.25 3.38 3.47 1.02 1.66 0.89
(4R,7R,9S,11S) 2.13 2.01 2.24 1.84 1.48 251 2.13 1.55 2.64 1.79 1.71 3.53 3.37 0.91 1.68 1.17
(4R,7R,9R,11R) 2.43 1.96 2.27 1.84 1.58 2.47 2.32 1.12 2.77 1.45 1.44 3.40 3.41 1.04 1.65 0.87
(4R,7R,9S11R) 2.20 1.87 2.29 1.89 151 2.52 1.97 1.48 2.66 1.89 0.89 3.42 3.41 0.96 1.68 1.18
13C 1H TH+13C
RMSD (ppm) max dev (ppm) DP4 RMSD (ppm) max dev (ppm) DP4 DP4
(4S,7R,9R,115S) 1.4 4.5 83.5% 0.07 0.21 99.7% 99.9% proposed diastereomer
(4S,7R,9S,11S) 3.9 8.3 0.0% 0.33 0.85 0.0% 0.0% 11-epimer
(4S,7R,9R,11R) 1.5 4.3 16.5% 0.15 0.37 0.3% 0.1%
(4S,7R,9S,11R) 4.0 9.0 0.0% 0.25 0.73 0.0% 0.0%
(4R,7R,9R,11S) 41 94 0.0% 0.36 0.99 0.0% 0.0%
(4R,7R,9S,11S) 3.9 10.3 0.0% 0.45 1.30 0.0% 0.0%
(4R,7R,9R,11R) 4.1 94 0.0% 0.44 1.26 0.0% 0.0%
(4R,7R,9S11R) 4.3 10.3 0.0% 0.40 1.31 0.0% 0.0%




(7S,9R,119)
the mirror image of natural

product
c-1 C-2 C-3 C-4 C-5 C-6 c-7 c-8 C-9 C-10 c-11 C-12 c-13 C-14 C-15
experimental 39.9 135.4 125.2 5.7 7.7 30.2 70.4 43.4 39.1 42.5 42.4 70.6 25.6 13.2 25.8
(75,95,115) 40.7 141.2 125.1 6.7 11.4 31.0 72.0 41.9 36.0 40.8 42.7 72.6 24.4 14.1 26.3
(7S,95,11R) 40.2 140.5 125.4 7.0 11.0 30.7 71.8 42.1 36.7 42.1 42.1 71.4 25.3 14.4 26.0
(7S,9R,11R) 39.0 136.7 128.5 75 8.9 30.6 70.0 42.7 39.3 42.0 42.5 72.5 25.2 15.2 25.8
(7S,9R,11S) 39.1 136.8 128.5 7.3 9.0 30.6 69.8 43.3 39.8 42.3 42.3 71.7 25.6 15.1 25.8
Ho-1 Hp-1 Hg-4 Hg-4 H-5 Hg-5 Hp-8 Ho-8 H-9 Ha-10  Hb10 H-12a  H-12b  H-13 H-14 H-15
experimental 2.05 2.14 0.75 0.69 0.81 0.48 1.37 1.87 2.55 1.02 1.94 3.49 3.40 1.09 1.28 1.20
(7S,95,115) 2.07 2.36 0.73 0.68 0.79 0.65 1.33 1.89 3.15 1.44 1.55 3.46 3.43 1.07 1.21 0.80
(7S,95,11R) 2.04 2.29 0.64 0.84 0.71 0.66 1.26 1.87 3.05 1.19 1.98 3.57 341 1.05 1.20 0.83
(7S,9R,11R) 1.96 2.34 0.85 0.72 0.45 0.82 1.44 1.68 2.76 1.34 1.48 3.44 3.43 1.09 1.24 1.22
(7S,9R,115) 2.02 2.20 0.84 0.43 0.89 0.73 1.40 1.65 2.73 1.13 1.90 3.51 3.41 1.05 1.24 1.22
d13C SIH TH+13C
RMSD max dev DP4 RMSD max dev DP4 DP4
(75,95,11S) 2.2 5.8 0.1% 0.24 0.60 0.0% 0.0
(7S,9S,11R) 1.8 5.1 2.5% 0.18 0.50 0.6% 0.0
(7S9R,11R) 1.3 33 30.3% 0.21 0.46 0.0% 0.0 11-epimer

(7S,9R,11S) 1.2 3.3 67.0% 0.12 0.26 99.3% 100.0 proposed diastereomer




@’ (25,3R,7R,9S,11R)
v the natural enantiomer

H OH
OH

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 c-10 C-11 c-12 C-13 C-14 C-15
experimental 37.2 46.6 78.0 2.3 3.2 34.3 83.1 39.2 35.4 43.5 43.2 70.3 24.3 71.2 21.7
(2S,3R,7R,9S,11R) 37.3 47.7 78.2 4.1 4.8 35.3 83.7 39.0 36.7 43.4 42.9 72.2 24.5 73.1 22.7
(2S,3R,7R,9S,115) 36.6 46.7 78.4 4.1 4.9 35.4 83.6 39.1 36.5 42.2 43.1 71.0 26.0 72.4 22.8
(2S,3R,7R,9R,11R) 36.0 51.5 76.8 4.8 4.6 38.1 83.6 41.7 38.6 39.9 42.2 725 26.4 72.9 22.2
(2S,3R,7R,9R,11S) 34.9 50.5 76.7 4.6 4.9 38.0 83.5 41.8 39.6 41.0 42.2 72.6 26.4 73.1 22.1
(2R,3R,7R,95,11R) 36.1 51.5 745 2.2 49 325 83.1 41.6 39.1 40.9 42.5 72.6 26.3 78.4 23.3
(2R,3R,7R,9R,115S) 355 51.0 76.3 2.1 6.6 33.1 82.8 43.4 36.6 39.9 43.7 72.2 27.2 78.5 21.9
(2R,3R,7R,9R,11R) 344 50.6 76.4 2.1 6.7 33.1 83.1 41.7 36.8 40.0 44.2 71.6 26.7 78.4 21.9
(2R,3R,7R,95,11S) 37.2 52.4 74.4 2.1 49 324 83.1 41.6 38.0 39.9 425 725 26.5 78.5 23.4

7,12,14-triol (2S,3R,7R,9S,11R) 34.7 46.2 73.4 6.4 6.0 29.5 74.7 46.4 33.6 41.8 44.2 69.5 24.5 71.3 27.8

Ha-1 HB-1 H-2 Hg-4 Hg4 Hg-5 Hg5  Ha-8 HB-8 H-9 Ha-10 HB-10 H-12 H-12 H-13 HB-14 Ha-14 H-15
experimental 153 178 232 052 030 065 068 163 167 245 162 175 331 342 115 348 397 1.2

(2S,3R,7R,9S,11R) 180 160 219 033 055 065 074 148 159 245 170 208 335 344 108 353 395 0.88
(2S,3R,7R,95,11S) 150 215 229 059 032 064 073 153 160 250 120 234 350 350 097 339 434 087
(2S,3R,7R9R,11R) 118 170 195 075 064 036 054 121 160 224 148 141 342 339 105 348 389 0487
(2S,3R,7R,9R,11S) 131 155 195 059 035 065 079 117 158 221 108 176 343 346 102 348 391 0.6
(2R,3R,7R,9S,11R) 141 163 211 058 043 077 051 138 156 237 102 176 338 342 101 339 351 0.9
(2R,3R,7R,9R,11S) 195 172 232 061 051 061 08 150 156 256 121 184 328 338 107 365 370 0.3
(2R,3R,7R9R,11R) 1.22 245 238 054 049 064 08 142 167 258 149 157 339 339 096 363 373 081
(2R,3R,7R,9S,11S) 124 180 209 058 043 053 079 142 159 238 129 141 339 341 103 348 336 090

7,12,14-triol
(25.3R.7R 9S.11R) 1.79 1.28 2.40 0.91 0.18 0.66 0.73 1.65 1.70 2.23 0.86 1.92 3.42 3.48 1.03 3.50 410 0.82
13C 1H 1H+13C
RMSD (ppm) max dev (ppm) DP4 RMSD (ppm) max dev (ppm) DP4 DP4
(2S,3R,7R,9S,11R) 1.07 1.9 47.9% 0.16 0.33 98.5% 99.9% proposed diastereomer
(2S,3R,7R,95,11S) 1.01 1.7 52.1% 0.24 0.59 0.1% 0.1% 11-epimer
(2S,3R,7R,9R,11R) 2.44 4.9 0.0% 0.24 0.42 0.0% 0.0%
(2S,3R,7R,9R,11S) 241 4.2 0.0% 0.23 0.54 0.1% 0.0%
(2R,3R,7R,95,11R) 3.01 7.2 0.0% 0.23 0.60 0.1% 0.0%
(2R,3R,7R,9R,11S) 3.01 7.3 0.0% 0.20 0.42 1.1% 0.0%
(2R,3R,7R,9R,11R) 2.84 7.2 0.0% 0.24 0.67 0.1% 0.0%
(2R,3R,7R,95,11S) 3.11 7.3 0.0% 0.23 0.61 0.1% 0.0%
7,12 14-triol 3.99 8.4 0.0% 0.27 0.76 0.0% 0.0%

(2S,3R,7R,9S,11R)




(28,3R,7R.95,11R)
the natural enantiomer

c-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 Cc-10 C-11 C12 C-13 C-14 C-15
experimental 373 531 837 0.1 41 322 758 419 359 418 442 709 271 205 737
(2R,3S,7S,9R,11R) 36.3 532 837 2.0 62 333 756 403 367 402 446 713 267 218 749
(2R,38,7S,9S,11R) 378 550 833 4.6 12 330 769 417 380 403 427 726 262 190 797
(2R,3S,75,95,119) 389 558 831 45 11 330 769 416 368 395 427 724 265 189 797
(2S,3R,7R,9S,11R) 374 536 838 1.9 61 335 757 418 367 404 442 722 273 218 749
(2S,35,7S,9R,11R) 359 538 832 4.6 49 380 766 396 378 401 423 727 262 191 771
(2S,35,75,9S,11R) 373 467 855 3.7 48 350 747 385 345 431 430 700 243 206 76.1
(2S,38,75,95,115) 37.7 495 879 4.6 52 362 748 378 372 431 430 714 283 199 757
(25,3S,7S,9R,119) 354 526 832 4.6 48 379 763 399 388 406 423 726 264 191 773
Ha-1  Hb-1 H-2 Hg4 Hg-4 Hg-5 H¢5  Ho-8 HB-8 H-9 Ha-10 Hp-10 H-12 H-12 H-13 H-14 Ho-15 Hp-15
experimental 1.54 151 218 0.49 0.58 0.75 0.65 1.7 1.89 253  1.19 1.82 3.25 3.35 1.17 0.98 3.57 3.91
(2R,3S,7S,9R,11R) 1.02 219 229 049 0.66 0.78 0.62 1.91 145 253 152 1.58 3.35 3.37 0.95 0.93 3.57 3.79
(2R,3S,7S,95,11R) 1.41 135 2.01 059 0.75 0.44 0.33 1.68 1.92 231 098 1.69 3.34 3.39 0.98 0.90 3.67 3.47
(2R,3S,75,98,115) 1.79 090 198 0.56 0.77 0.44 0.34 1.72 1.94 229  1.26 1.36 3.38 3.37 0.99 0.88 3.47 3.67
(2S,3R,7R,9S,11R) 1.70 156 223 051 0.58 0.80 0.68 1.74 164 248  1.19 1.82 3.27 3.37 1.08 0.92 3.51 3.80
(2S,35,7S,9R,11R) 1.50 131 165 0.35 0.56 0.68 0.67 1.45 1.75 221 134 1.43 3.34 3.37 1.05 0.83 3.59 3.83
(25,35,75,95,11R) 1.84 147 190 0.35 0.57 0.63 0.74 1.69 1.81 247  1.65 1.80 3.30 3.47 1.06 0.77 3.63 3.85
(2S,3S,75,95,11S) 2.26 141 1.88 034 0.66 0.70 0.79 1.72 1.85 250  1.39 2.30 3.36 3.41 0.90 0.95 3.62 3.94
(25,3S,7S,9R,119) 1.48 115 1.66 0.36 0.63 0.68 0.72 1.48 167 215  1.03 1.83 3.42 3.42 0.99 0.83 3.60 3.79
13C 1H 1H+13C
RMSD (ppm) max dev (ppm) DP4 RMSD (ppm) max dev (ppm) DP4
(2R,3S,7S,9R,11R) 1.1 2.1 30.4% 0.25 0.65 0.0% 11-epimer
(2R,38,7S,95,11R) 2.4 6.0 0.0% 0.19 0.44 0.0%
(2R,38,75,95,115) 2.5 6.0 0.0% 0.25 0.64 0.0%
(2S,3R,7R,9S,11R) 1.1 2.0 69.6% 0.09 0.25 100.0% proposed diastereomer
(2S,3S,7S,9R,11R) 2.5 5.8 0.0% 0.21 0.53 0.0%
(2S,35,75,95,11R) 2.6 6.4 0.0% 0.17 0.46 0.0%
(2S,38,75,95,11S) 2.6 45 0.0% 0.24 0.72 0.0%
(2S,3S,7S,9R,11S) 2.5 5.7 0.0% 0.21 0.52 0.0%




ZTh1

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-15

42.1 48.2 81.1 41.4 23.2 49.0 19.5 22.6 29.7 81 38 19.1 28.7 25.7 19.4
(2R,3R,6R,7R,9R,10R) 35.2 48.8 82.3 36.5 253 447 18.6 14.7 28.2 75.9 38.0 24.0 321 26.2 30.2
(2R,3R,6R,7R,9S,10R) 41.2 55.4 82.4 38.5 22.4 455 17.3 18.9 24.6 76.0 422 28.9 28.7 25.8 252
(2R,3R,6R,7S,9R,10R) 37.3 52.6 79.3 42.8 25.7 52.2 17.7 21.6 29.2 78.0 41.8 26.0 28.3 25.3 21.0
(2R,3R,6R,7S,9S,10R) 374 47.8 79.2 41.4 26.3 451 17.4 215 27.3 79.1 375 234 251 23.3 24.0
(2R,3R,6S,7R,9R,10R) 36.8 48.2 78.9 42.2 23.8 451 21.6 17.0 27.3 76.8 37.7 23.9 31.3 23.3 20.1
(2R,3R,6S,7R,9S,10R) 40.2 52.8 77.0 40.1 21.9 52.8 16.5 20.7 31.7 76.3 415 28.5 28.7 25.1 18.7
(2R,3R,6S,7S,9R,10R) 36.0 57.6 75.1 40.1 23.4 48.7 16.8 22.7 24.0 78.5 41.9 21.7 27.4 25.5 30.2
(2R,3R,6S,7S,9S,10R) 374 46.9 79.0 40.3 27.1 441 23.7 14.5 324 78.1 36.3 26.8 271.7 224 271
(2R,35,6R,7R,9R,10R) 31.9 46.4 80.1 37.9 25.7 457 20.1 13.9 28.7 75.8 375 240 31.8 29.9 30.3
(2R,3S,6R,7R,9S,10R) 38.8 55.7 79.1 41.3 25.5 455 19.3 20.1 23.3 77.6 425 25.0 32.7 27.5 25.8
(2R,35,6R,7S,9R,10R) 35.1 52.1 78.9 423 25.8 54.6 17.7 20.7 29.6 78.1 41.2 28.5 26.2 26.9 19.7
(2R,3S,6R,7S,9S,10R) 36.2 47.2 79.8 40.7 26.3 47.4 17.9 20.1 28.3 79.1 37.3 235 255 26.1 23.2
(2S,3R,6R,7R,9R,10R) 355 44.4 80.7 39.3 29.2 45.0 26.0 9.9 30.5 76.9 36.1 28.0 314 25.6 275
(2S,3R,6R,7R,9S,10R) 37.4 56.4 76.1 40.4 23.6 46.6 17.3 24.1 23.6 77.4 411 20.5 29.9 27.2 29.5
(2S,3R,6R,7S,9R,10R) 40.9 53.0 78.1 40.4 23.0 53.8 16.2 19.2 30.8 77.4 41.0 22.9 345 27.1 17.9
(2S,3R,6R,7S,9S,10R)* 415 47.9 80.1 41.2 24.3 49.3 19.9 216 29.8 80.8 37.4 19.9 28.8 25.6 19.8
(2S,3R,6S,7R,9R,10R) 355 46.9 79.8 411 26.4 44.2 17.7 16.2 27.0 74.4 37.3 24.3 30.5 26.2 241
(2S,3R,6S,7R,9S,10R) 37.9 51.4 79.1 42.0 26.2 53.0 18.1 21.3 30.5 76.5 40.8 19.1 30.4 26.9 20.4
(2S,3R,6S,7S,9R,10R) 39.9 53.7 79.2 39.8 221 47.0 18.2 17.8 235 77.3 41.9 251 33.7 29.3 254
(2S,3R,6S,7S,95,10R) 38.8 46.2 80.0 37.3 26.8 45.6 17.0 18.2 30.5 80.2 38.1 19.4 29.2 305 29.5
(25,35,6R,7R,9R,10R) 37.2 45.3 79.3 40.4 27.7 445 25.7 10.2 30.5 76.9 36.4 28.8 30.1 22.2 27.1
(2S,3S,6R,7R,9S,10R) 37.9 57.1 75.2 39.7 235 46.7 17.3 23.8 235 77.2 413 20.5 30.0 253 235
(2S,3S,6R,7S,9R,10R) 41.6 53.7 76.9 40.6 22.9 535 16.4 19.2 30.6 77.3 40.8 225 34.2 25.7 17.8
(25,35,6R,75,9S,10R) 46.2 48.7 80.2 42.8 26.2 54.6 18.6 21.3 29.9 81.1 38.0 19.5 28.9 25.9 20.7
(25,35,65,7R,9R,10R) 36.6 47.7 79.3 41.8 26.4 41.7 17.1 17.4 25.8 74.5 37.6 241 30.2 22.9 17.4
(2S,35,6S,7R,9S,10R) 40.0 531 79.7 42.4 25.7 50.2 18.1 224 29.8 76.4 41.4 18.9 30.4 249 21.6
(25,35,6S,75,9R,10R) 435 55.3 82.6 38.6 22.3 46.8 16.8 17.5 23.3 76.9 41.6 22.2 34.8 25.5 24.6
(2S,35,6S,75,9S,10R) 41.6 48.6 82.0 36.2 27.2 44.2 16.2 18.7 30.4 79.8 38.3 19.6 29.2 25.9 29.3
(2R,35,6S,7R,9R,10R) 35.5 47.6 80.0 415 24.3 45.7 21.6 17.3 27.2 76.8 37.5 24.3 31.3 25.9 19.9
(2R,3S,6S,7R,9S,10R) 39.7 52.9 78.0 40.1 235 52.8 16.2 20.7 31.7 76.2 41.6 28.7 28.9 27.4 18.8
(2R,3S,6S,75,9S,10R) 36.8 46.4 80.8 39.0 28.7 451 235 14.5 32.7 78.2 36.1 26.0 28.4 25.7 14.5
(2R,3S,6S,7S,9R,10R) 35.8 57.2 75.8 40.2 23.4 48.5 16.6 22.9 24.5 78.5 41.8 275 27.8 27.3 30.3




Zh2

H-1 H-1 H-2 H-4 H-4 H-5 H-5 H-6 H-8 H-8 H-9 H-10 H-12 H-13 H-13 H-15

1.45 1.19 2.61 1.60 1.70 1.80 1.70 1.42 0.45 0.74 0.55 3.14 0.97 1.02 1.27 0.99
(2R,3R,6R,7R,9R,10R) 1.88 1.07 2.02 1.53 1.67 2.17 1.43 3.12 0.36 0.57 0.72 391 1.25 1.09 1.13 1.19
(2R,3R,6R,7R,9S,10R) 1.69 1.15 2.19 1.64 1.75 1.61 0.97 3.12 0.58 0.76 0.86 3.48 1.10 1.15 1.13 1.12
(2R,3R,6R,7S,9R,10R) 2.19 1.19 2.37 1.60 1.79 1.72 1.64 1.96 0.84 091 0.42 4.06 1.01 1.03 1.16 1.37
(2R,3R,6R,7S,9S,10R) 1.64 1.45 1.87 1.60 1.63 1.72 1.71 1.74 0.23 0.56 0.77 3.00 111 1.08 1.12 0.98
(2R,3R,6S,7R,9R,10R) 1.80 1.36 2.09 1.66 1.52 1.75 1.52 2.05 0.53 0.47 0.62 3.87 1.14 1.12 1.08 111
(2R,3R,6S,7R,9S,10R) 1.73 1.35 2.17 1.83 1.75 1.63 1.44 1.30 0.87 0.66 0.60 3.42 1.13 111 1.03 1.01
(2R,3R,6S,7S,9R,10R) 2.02 1.32 1.58 1.74 1.73 1.37 1.03 1.90 1.00 1.10 0.53 4.09 1.08 1.02 1.07 1.41
(2R,3R,6S,75,9S,10R) 1.52 1.33 1.14 1.57 1.54 1.78 1.60 2.04 0.54 0.71 0.89 3.68 1.15 0.96 1.03 1.05
(2R,35,6R,7R,9R,10R) 1.92 1.37 2.09 1.66 1.55 2.23 131 2.26 0.31 0.63 0.78 3.89 1.10 1.23 1.23 1.14
(2R,35,6R,7R,9S,10R) 1.88 1.60 2.13 1.46 1.42 1.38 1.30 231 0.76 0.95 121 3.34 1.19 1.15 1.16 1.09
(2R,35,6R,7S,9R,10R) 2.43 0.89 211 1.74 1.57 2.20 1.48 1.78 0.89 0.94 0.38 4.08 1.04 0.99 111 1.49
(2R,35,6R,7S,9S,10R) 1.85 1.16 1.70 1.67 1.48 2.25 1.65 1.67 0.25 0.59 0.77 3.01 112 1.06 1.12 1.15
(2S,3R,6R,7R,9R,10R) 1.60 1.39 1.86 1.57 1.52 2.17 1.59 2.72 0.26 0.80 0.93 4.00 1.16 1.12 1.07 0.26
(2S,3R,6R,7R,9S,10R) 1.58 1.52 1.12 1.72 1.71 1.53 0.80 2.42 1.01 1.10 0.40 3.52 1.00 1.18 1.06 1.14
(2S,3R,6R,7S,9R,10R) 1.74 1.20 2.00 1.83 1.82 1.60 1.44 1.86 0.70 0.99 0.56 4.30 1.16 1.16 111 1.27
(2S,3R,6R,7S,9S,10R)* 1.33 1.43 1.83 1.56 1.60 1.66 2.01 1.57 0.42 0.69 0.64 3.20 1.14 1.08 1.12 0.97
(2S,3R,6S,7R,9R,10R) 1.97 1.13 1.97 1.63 1.53 2.22 1.63 2.48 0.47 0.50 0.89 3.78 1.04 1.03 1.13 1.22
(2S,3R,6S,7R,9S,10R) 1.83 1.03 2.13 1.71 1.54 2.12 1.52 1.72 0.73 0.94 0.94 3.34 1.02 1.15 111 1.13
(2S,3R,6S,7S,9R,10R) 1.90 1.54 2.32 1.60 1.59 1.37 1.07 2.50 0.66 0.84 0.97 421 1.16 1.20 1.25 1.43
(2S,3R,6S,7S,9S,10R) 1.55 1.29 2.03 1.67 1.60 1.34 1.40 221 0.40 0.57 0.79 3.19 1.22 1.05 1.22 111
(2S,35,6R,7R,9R,10R) 1.75 1.19 1.96 1.59 1.55 1.81 1.63 2.14 0.29 0.92 0.93 3.97 111 111 1.03 1.06
(2S,35,6R,7R,9S,10R) 1.61 141 1.60 1.73 1.72 1.37 1.02 1.75 0.96 111 0.56 3.53 1.07 1.19 1.03 1.73
(2S,35,6R,7S,9R,10R) 1.59 1.42 2.34 1.76 1.84 1.67 1.43 1.25 0.70 0.91 0.42 4.27 1.17 1.15 1.00 1.32
(2S,35,6R,7S,9S,10R) 1.67 0.98 2.10 151 1.40 2.03 1.43 1.02 0.37 0.70 0.67 3.16 1.18 1.05 1.07 1.07
(2S,35,6S,7R,9R,10R) 1.73 1.46 2.06 1.62 1.60 1.70 1.68 2.53 0.46 0.57 0.90 3.77 1.04 1.02 1.13 1.04
(2S,35,6S,7R,9S,10R) 1.59 1.32 2.23 1.65 1.61 1.72 1.61 1.93 0.72 0.89 0.44 3.32 1.03 1.14 1.12 1.00
(2S,35,6S,7S,9R,10R) 1.50 1.21 2.37 1.68 1.62 1.60 0.89 3.19 0.59 0.78 0.71 4.26 1.23 1.13 1.10 1.46
(2S,35,6S,75,9S,10R) 1.36 1.03 1.94 1.61 1.60 1.59 1.59 3.14 0.42 0.60 0.76 3.19 1.24 1.03 1.12 1.15
(2R,35,6S,7R,9R,10R) 1.96 1.15 1.89 1.64 1.59 1.97 1.61 2.36 0.49 0.59 0.61 3.88 111 1.14 1.13 1.03
(2R,35,6S,7R,9S,10R) 1.66 1.33 177 1.86 1.79 1.62 1.36 1.85 0.67 0.94 0.72 3.42 1.14 1.09 111 0.94
(2R,3S,6S,7S5,9S,10R) 1.44 1.32 0.97 1.61 151 2.13 1.55 2.57 0.53 0.53 0.88 3.60 1.19 0.98 1.05 1.09
(2R,3S,6S,7S,9R,10R) 1.73 1.54 1.09 1.73 1.82 1.53 0.81 2.54 1.01 1.10 0.43 4.08 0.98 1.09 1.07 1.44




Z®D3

OH

13C 1H 1H+13C

RMSD (ppm) max dev (ppm) DP4 RMSD (ppm) max dev (ppm) DP4 DP4
(2R,3R,6R,7R,9R,10R) 4.8 10.8 0.0% 0.54 1.98 0.0% 0.0%
(2R,3R,6R,7R,9S,10R) 4.4 9.8 0.0% 0.52 1.87 0.0% 0.0%
(2R,3R,6R,7S,9R,10R) 3.1 6.9 0.0% 0.36 2.01 0.0% 0.0%
(2R,3R,6R,7S,9S,10R) 2.9 4.7 0.0% 0.25 1.73 3.4% 0.0%
(2R,3R,6S,7R,9R,10R) 3.1 5.6 0.0% 0.32 1.97 0.0% 0.0%
(2R,3R,6S,7R,9S,10R) 3.6 9.4 0.0% 0.23 1.85 1.5% 0.0%
(2R,3R,6S,7S,9R,10R) 5.3 10.8 0.0% 0.49 2.02 0.0% 0.0%
(2R,3R,6S,7S,9S,10R) 4.5 8.1 0.0% 0.46 1.92 0.0% 0.0%
(2R,3S,6R,7R,9R,10R) 5.2 10.9 0.0% 0.39 1.97 0.0% 0.0%
(2R,3S,6R,7R,9S,10R) 4.2 7.5 0.0% 0.41 1.83 0.0% 0.0%
(2R,3S,6R,7S,9R,10R) 3.9 9.4 0.0% 0.44 2.02 0.0% 0.0%
(2R,3S,6R,7S,9S,10R) 2.7 59 0.0% 0.31 1.73 0.0% 0.0%
(2S,3R,6R,7R,9R,10R) 5.7 12.7 0.0% 0.48 2.00 0.0% 0.0%
(2S,3R,6R,7R,9S,10R) 4.4 10.1 0.0% 0.57 1.88 0.0% 0.0%
(2S,3R,6R,7S,9R,10R) 3.2 5.8 0.0% 0.40 2.07 0.0% 0.0%
(2S,3R,6R,75,95,10R)* 0.6 11 99.9% 0.24 1.79 30.7% 100.0% proposed diastereomer
(2S,3R,6S,7R,9R,10R) 3.9 6.6 0.0% 0.42 1.95 0.0% 0.0%
(2S,3R,6S,7R,9S,10R) 2.5 45 0.0% 0.26 1.83 0.0% 0.0%
(2S,3R,6S,7S,9R,10R) 4.1 6.2 0.0% 0.49 2.05 0.0% 0.0%
(2S,3R,6S,7S,9S,10R) 3.7 10.1 0.0% 0.31 1.79 0.0% 0.0%
(2S,3S,6R,7R,9R,10R) 55 12.4 0.0% 0.37 1.99 0.0% 0.0%
(2S,3S,6R,7R,9S,10R) 3.9 8.9 0.0% 0.41 1.88 0.0% 0.0%
(2S,3S,6R,7S,9R,10R) 3.2 55 0.0% 0.35 2.07 0.0% 0.0%
(2S,3S,6R,7S,9S,10R) 2.1 5.6 0.1% 0.24 1.78 1.4% 0.0%
(2S,3S,6S,7R,9R,10R) 3.9 7.3 0.0% 0.39 1.94 0.0% 0.0%
(2S,35,6S,7R,9S,10R) 2.3 4.9 0.0% 0.21 1.82 63.0% 0.0%
(2S,3S,6S,7S,9R,10R) 4.0 7.1 0.0% 0.59 2.06 0.0% 0.0%
(2S,35,6S,7S,9S,10R) 3.6 9.9 0.0% 0.49 1.79 0.0% 0.0%
(2R,35,6S,7R,9R,10R) 3.2 6.6 0.0% 0.40 1.97 0.0% 0.0%
(2R,3S,6S,7R,9S,10R) 3.7 9.6 0.0% 0.31 1.85 0.0% 0.0%
(2R,3S,6S,7S,9S,10R) 41 8.1 0.0% 0.56 1.90 0.0% 0.0%
(2R,3S,6S,7S,9R,10R) 5.2 10.9 0.0% 0.64 2.02 0.0% 0.0%




C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10

o EEREA 57.3 207.8 543 27.0 40.3 40.8 31.6 25.8 22.3 52.6
y EERfEB 56.6 208.8 553 270 40.1 418 309 258 212  56.7
B-epoxide  53.9 2098 547 266 386 398 317 255 206  57.0
a-epoxide 544 2096 542 263 388 394 318 254 218 526
O
2 Py . :@?F:(isSgrrot~i0)DP4+’C~‘%£F~§:Fa§I§g0)I/&‘)VéJ:('F%m\ab
g | BDWIPCMETHREZZ R T DL ELNHD,
prepoxide  3.3%  9L1% . BEEMND, HIR—TAU I T DBERKRERETHIEN
a-epoxide  96.5% 8.9% k7 o=, SpartanDIFE . EEBI#6-31G* (Sarottid

AETIEEHAIZHE) THRICEN AN DB RICE ST,
o INLIEEYICITEEEMEMRIIFELLL,

Ariel M. Sarotti, J. Org. Chem. 2015, 80, 12526

B3LYP mPW1PW91
Gas Phase PCM Gas Phase PCM

A: 6-31G*; B: 6-31G**; C: 6-31+G**; D: 6-311G*; E: 6-311G**; F: 6-311+G**,



/_\ C-10 C-9 C-7 C-8 C-1 C-2 C-3 C-11 H-8A H-8B H-1 H-2A H-2B H-11

O 7 O exp 64.6 63.8 118.2 41.9 38.5 38.9 65.6 49.5 2.05 1.74 2.62 1.56 2.05 2.69

8 B-epoxide 654 64.3 1189 421 39.1 38.2 64.4 447 2.13 1.94 2.7 1.22 2.01 2.56
Hine vwilH  a-epoxide  65.6 64.6 1211 429 39.8 40.1 66.2 47.2 1.62 2.00 2.94 1.59 1.83 2.59

e C-10, COIZDW\TIXIRENGEWV =D ENNSKEE B KD

o) DP4 3¢ H BC+H [CEEEL T =,
11 B-epoxide 57.1% 98.2%, 98.6% ¢ 1H>?‘T)LQJ%E75§7‘;L\TZ&)\ 555%1@&0)%75‘\”\3(@
_ : 0 o BE5ICEELT=.
wepoxde 429w 18 14 + BCUYFLTRIBRTERVAIHL Y FILEEDES
EEVWVERT—AZXEFL-,
B3LYP mPW1PW91
Gas Phase PCM Gas Phase PCM

A: 6-31G*; B: 6-31G**; C: 6-31+G**; D: 6-311G*; E: 6-311G**; F: 6-311+G**,



less effective examples



lambertellol A and B

solv. CDCl,

geometry »B97X-D/6-31G*

NMR »B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy »B97X-V/6-311+G(2df,2p)[6-311G*]

parameters standard deviation: 2.306 ppm, freedom: 11.38

lit newly calculated for this table
lambertellol A lambertellol B experimental data: T. Murakami, Y. Morikawa, M. Hashimoto, T. Okuno, Y. Harada, Org. Lett. 2004, 6, 157-160.

C-1 C-2 C-3 C-4 C-4a C-5 C-6 C-7 C-8 C-8a c-2 c-3 C-4" C3-Me
lambertellol A (exp) 198.8 43.6 87.4 70.8 1414 1184 137.7 1187 162.7 1150 1724 1323 1477 10.8
lambertellol B (exp) 199.2 43.7 86.8 71.9 141.6 1183 137.8 118.7 162.8 114.7 1723 1325 1475 10.8

vs. lambertellol A vs. lambertellol B
|A8|max  RMSD bPa RMSD  |A6|max DP4
(ppm)  (ppm) (ppm)  (ppm)
lambertellol A 15 3.1 87.6% 1.5 2.9 59.7% 199.8 45.3 88.6 70.5 1445 115.5 137.7 117.8 164.3 115.2 172.2 133.8 147.8 12.1
lambertellol B 1.7 29 12.4% 1.5 2.8 40.3% 200.6 46.5 87.7 73.0 142.4 115.7 137.9 117.4 164.2 115.0 171.9 134.7 146.1 12.1

Calculations were not effective!

Reason: RMSD between the isomer in the experimental data (0.25 ppm) << accuracy level of the calculations (ca. 2.0 ppm)

solv. CDCl,
OCH; o OMe geometry ®»B97X-D/6-31G*
NMR »B97X-D/6-31G* + post semiempirical correction (spartan’18)
O s 0 energy »B97X-V/6-311+G(2df,2p)[6-311G*]
H-CO o parameters standard deviation: 2.306 ppm, freedom: 11.38

' . lit newly calculated for this table
dechlorogriseofluvin experimental data: unpublished data.

C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 6-OMe 11-OMe 13-OMe
exp. 14.5 36.8 40.3 197.6 105 171.6 90.2 1927 1046 159.4 93.6 170.6 88.8 176.3 56.8 56.3 56.3

1881 max RMSD (ppm) DP4

Label (ppm)

SR-isomer 3.3 15 63.7% 14.4 37.1 39.0 1943 1051  169.3 92.0 193.3 1059 158.8 92.8 167.7 88.0 176.6 54.8 54.8 55.2
SS-isomer 3.2 1.6 36.3% 14.3 35.6 40.0 1946 105.8 169.7 91.9 1941  106.7 158.6 93.4 167.4 88.3 175.4 54.7 54.8 55.7




bad examples



solv. CDCl,4
geometry »B97X-D/6-31G*
NMR wB97X-D/6-31G* + post semiempirical correction (spartan’18)
energy wB97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. newly calculated for this table
experimental data: H. Takekawa, K. Tanaka, E. Fukushi, K. Matsuo, T. Nehira, M. Hashimoto, M., J. Nat. Prod. 2013, 76, 1047.
Roussoellol A
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 c-10 C-11 ¢Cc-12 C-13 C-14 C-15 C-16 C-17 cCc-18 C-19 cC-20
exp. 39.2 42.4 38.3 454 1195 515 138.8 1164 26.3 1429 494 46.4 764 1439 27.0 15.3 72.9 30.7 19.5 23.4
|AS|max RMSD DP4
(ppm)  (ppm)
roussoellol A 3.6 1.4 12.0% 40.5 41.7 38.9 439 1185 514 1424 1169 27.1 1419 48.6 48.4 78.6 146.2 27.8 15.9 73.4 29.3 17.7 23.9
2R-isomer 7.8 3.9 0.0% 45.9 46.5 41.6 47.0 1174 593 1453 1179 255 141.7 458 52.5 76.2 1475 28.2 184 75.1 25.3 18.7 22.0
3R-isomer 3.8 2.1 0.0% 42.0 45.5 375 452 116.1 524 1426 117.2 273 1424 489 49.6 78.6 146.2 28.0 18.4 73.0 28.9 17.8 23.9
5S-isomer 7.5 3.7 0.0% 37.9 34.8 40.5 40.1 1142 573 1355 1192 26.5 143.0 49.0 49.6 78.6 1457 27.7 20.6 79.7 28.8 19.6 22.8
11R-isomer 7.4 3.1 0.0% 42.0 41.8 39.2 439 1179 529 146.2 1193 28.6 142.6 46.8 52.8 76.7 143.3 28.2 16.3 71.6 23.6 18.6 24.5
13R-isomer 4.0 1.2 88.0% 38.8 41.7 38.9 44,1 1188 514 1428 117.7 273 1446 50.6 45.8 773 1435 27.8 16.1 73.4 29.9 20.3 225

Investigation of the calculation methods

geometory

®»B97X-D/6-31G*

B3LYP/6-31G*

chemical shift

®B97X-D/6-31G*

B3LYP/6-31G*

- _ * - - * - - _ - * -
Boltzmann dist wBQ?)iADEI;S 31G ng?)EAD(;? 31G 311+G0228(19f72)(p)\&/53116*] B3LYP/6-31G* B3LYP€Z¢2§_ TZVP B3LYP/6-31G* (AE) BSLY(I;/CE;)SlG B3LYP€(12‘)2 TZVP
rouissoellol A 4.3% 8.4% 12.0% 4.4% 10.0% 79.2% 81.1% 90.5%
13
C
13R-roussoellol A 95.7% 91.6% 88.0% 95.6% 90.0% 20.8% 18.9% 9.5%
rouissoellol A 100.0% 100% 100% 100% 100% 100% 100% 100.0%
1
H
13R-roussoellol A 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%




solv. CDCl,
geometry »B97X-D/6-31G*
NMR wB97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. newly calculated for this table
experimental data: H. Takekawa, K. Tanaka, E. Fukushi, K. Matsuo, T. Nehira, M. Hashimoto, M., J. Nat. Prod. 2013, 76, 1047.
Roussoellol A
C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 c-10 C-11 ¢Cc-12 C-13 C-14 C-15 C-16 C-17 cCc-18 C-19 cC-20
exp. 39.2 42.4 38.3 454 1195 515 138.8 1164 26.3 1429 494 46.4 764 1439 27.0 15.3 72.9 30.7 19.5 23.4
|AS|max RMSD DP4
(ppm)  (ppm)
roussoellol A 3.6 14 12.0% 40.5 41.7 38.9 439 1185 514 1424 1169 27.1 1419 486 48.4 78.6 146.2 27.8 15.9 73.4 29.3 17.7 23.9
2R-isomer 7.8 3.9 0.0% 45.9 46.5 41.6 47.0 1174 593 1453 1179 255 141.7 458 52.5 76.2 1475 28.2 184 75.1 25.3 18.7 22.0
3R-isomer 3.8 2.1 0.0% 42.0 45.5 375 452 116.1 524 1426 1172 27.3 1424 489 49.6 78.6 146.2 28.0 18.4 73.0 28.9 17.8 23.9
5S-isomer 7.5 3.7 0.0% 37.9 34.8 40.5 40.1 1142 573 1355 1192 26.5 143.0 49.0 49.6 78.6 1457 27.7 20.6 79.7 28.8 19.6 22.8
11R-isomer 7.4 3.1 0.0% 42.0 41.8 39.2 439 1179 529 146.2 1193 28.6 142.6 46.8 52.8 76.7 143.3 28.2 16.3 71.6 23.6 18.6 24.5
13R-isomer 4.0 1.2 88.0% 38.8 41.7 38.9 441 1188 514 1428 117.7 27.3 1446 50.6 45.8 77.3 1435 27.8 16.1 73.4 29.9 20.3 225
‘ derivatization
solv. CDCl,4
geometry ®»B97X-D/6-31G*
NMR »B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ®»B97X-V/6-311+G(2df,2p)[6-311G*]
parameters standard deviation: 2.306 ppm, freedom: 11.38
lit. newly calculated for this table
Roussosllol A O-acetate experimental data: H. Takekawa, K. Tanaka, E. Fukushi, K. Matsuo, T. Nehira, M. Hashimoto, M., J. Nat. Prod. 2013, 76, 1047.
z C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 c-10 C-11 cC-12 cC-13 c-14 C-15 C-16 C-17 cC-18 C-19 C-20 CO COCH3
exp. 39.2 42.3 382 453 1195 515 139.1 116.0 26.3 1455 498 434 79.3 1399 26.8 29.8 15.3 72.9 225 195 171.0 216
|AS| max RMSD DP4
(ppm)  (ppm)
;‘é‘éfast‘;e”om 37 13 754% 396 417 390 440 1186 514 1428 1165 27.1 1443 494 443 819 1420 274 288 160 734 231 182 1711 2058
13R-isomer 4.7 15 24.6%  37.7 42.6 389 453 1193 509 143.7 1176 274 1485 506 423 81.8 139.7 277 29.7 15.9 73.8 21.6 20.7 171.0 21.0




Application of the CH J calculations
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The HMBC signals can be observed. The HMBC signals can notbe observed. o




