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BEBRLERIAHIDT, ZITIE BC EEPIMDAHTEMLET . T—T LTI standard deviation
(STD, BEREZ)CHBLTLET, BILYP £ mPWIPW Lo AEMABCHLSNET, 6-31G*
O 6-31G* LV ERBHNMREMERDONETH. TORBEEIL 3-4ppm EVST-HFEETY, ELME
ANIFHEBEDEEND 2 ppm L7455 E, BFICIEBRMTESELENSZLITHYFET, & TIE CCSD(T)
O MP2 LV FEATIEHERENBIMERMARSNFET A, SNo(E DFT ALLLEL T, EHTEL
HEICHYET, fFENKREGLHEZOMERITSSITHEGY . RAMODHRIZ 500 =0 F=DL&HM%E
HETBICIE. T—ORTF—av LRIV TIRETEARTITE TEDHE TRV EVNZFET,

Table 2. Standard Deviation (STD) of C Shifts for Different Basis Sets and Methods with Respect to the Reference Calculation
CCSD(T)/cc-pVQZ

basis set ~ Ni,® CCSD(T) CCSD(T)® MP2 MP2® HF PBEO mPWIPW B97-2 B3LYP B3PW9l mPW3PW KT2 PBE BPS6

STO-3G 3.0 25.8 8.6 27.0 9.9 16.5 20.3 20.4 21.1 21.0 20.8 20.7 23.6 222 224
321G 54 119 44 13.0 6.4 7.4 7.6 7.5 8.6 8.2 7.9 7.9 124 10.0 10.1
6-31G** 9.8 7.2 22 7.5 2.7 S.S 33 3.4 44 4.5 3.8 3.8 8.6 5.9 62
6-311G** 11.9 3.5 1.8 3.9 2.9 8.2 3.4 3.3 2.5 3.5 33 3.4 4.9 3.7 3.7
pcS-0 54 8.1 6.8 6.7 9.4 19.2 11.2 11.1 9.8 10.4 10.7 10.8 7.3 9.6 9.4
pcS-1 10.8 2.0 1.4 2.5 2.6 9.0 4.6 4.5 32 4.7 4.4 4.5 42 4.5 4.3
pcS-2 232 1.0 0.5 2.5 2.2 9.4 6.2 6.2 4.5 6.4 6.1 6.2 4.1 6.0 5.8
def2-SVP 9.4 5.7 2.8 6.3 34 S.5 3.5 3.6 42 4.4 4.0 4.0 7.7 5.7 59
def2-TZVP 179 1.0 0.4 2.4 2.2 7.8 42 4.1 3.2 4.4 4.1 4.3 52 4.8 4.7
tz2p 16.3 1.7 0.8 2.6 2.2 8.1 3.9 3.8 2.7 4.0 3.7 3.9 4.6 4.2 4.1
qz2p 18.7 0.7 0.8 2.1 2.3 8.7 4.9 4.9 34 5.2 4.8 S.0 42 4.9 4.8
cc-pVDZ 9.4 6.0 2.9 6.7 3.5 S.7 3.8 3.8 44 4.6 4.1 42 7.6 5.8 6.0
cc-pVTZ 21.6 LS 0.5 2.5 2.1 7.5 3.8 3.7 2.8 4.1 3.7 3.8 52 4.5 44
cc-pvVQZ 41.8 0.0 0.0 2.1 2.1 8.3 S.0 S.0 3.5 52 4.9 S.1 4.5 52 S.1

“Average number of basis functions per atom (determined for the molecular benchmark set). “The HF part of the C shifts is calculated with the basis
set cc-pVQZ (see Section S for a detailed discussion).
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Figure 1. Molecular benchmark set of the current study: (a) Original
molecular structures of ref 30. (b) Additional molecular structures of
the present work.
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Table 1. '*C NMR Chemical Shifts for Selected Carbons in Strychnine from @B97X-D Density Functional Calculations with

Different Basis Sets
L: )

H z 0\
H ],,H

Q f 0 2
strychnine
uncorrected empirically collected
position atom type 6-31G* 6-31G** 6-311G* 6-311G** 6-311G(2d,2p) 6-31G* experimental in CDCly

C-23 sp’ oxymethylene 62.9 63.5 65.7 66.7 66.1 65.0 64.4
C-12 sp“ oxymethine 75.6 76.7 80.1 80.7 80.1 78.1 77.3
C-17 sp® methylene 43.0 43.5 45.4 46.0 45.2 429 42.6
C-14 sp® allylic methine 32.8 339 355 359 35.4 323 314
C-7 sp® quaternary 52.2 53.7 55.8 559 55.3 52.4 S1.7
C-22 spl methine 1249 125.8 133.9 134.4 133.6 128.3 127.3
C-21 sp2 quaternary 1384 140.4 151.1 151.6 150.8 141.8 140.0
C-6 sp® aromatic 126.7 128.7 137:7 138.0 137.3 131.1 132.4
C-10 sp® carbonyl 161.8 163.4 171.9 172.0 172.6 170.1 169.0
rms (whole molecule) 3.3 2.6 53 57 52 1.0
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3C NMR chemical shifts obtained from DFT 13C NMR chemical shifts after empirical correction

L9 = =) - A +
v 7 Is o) H-I-% ﬁE & % /ﬁlj ﬂE & 0) %Eé g '“ > ﬁ = E b %I:I Figure 1. Plots of @B97X-D/6-31G* *C NMR chemical shifts vs
-ls — _ experimental values of 24 rigid or nearly rigid natural products from
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empirical correction.




XAYORELEFBIREBREAHYET  NMR DILZELIMNIRZEREFNENDILES ThE
BREORILYIUS M CTEHIELEIZRYET . LML, REEREMOIRILF—EFZRDDIIEIEH
#T9 , £ T n-pentane, 1,4-butandiol, melatonin &L\ o= LRI E LD FITDWT BB ITRAE—
ETHEL. 2OIRLE—E25EETIHASHEERRLIZEDSD, 0BITX-V/6-311+G(2d,2p)[6-
INMGNARVEVBRMEETT ZENHIYUELT, 6-311+G(2d,2p)[6-311G*IE T2 7 IILEEBEH &L
T.LRILOEVWEEBEBESETHETELLILDTY . MREFEA. 6-31G LB T HET oL
BaRMIEED A, 0BITX-D/6-31G* THRON - HEEZ DEEBITX-V/6-311+G(2d,2p)[6-311G*| T
RODFFEFRALEL, —BICIEXFTILAS YL 2 TDHLE 0BI7X-D/6-31G*//0BI7X-V/6-
311+G(2d,2p)[6-311G*| &R IELET .

RIZRBIEFITOI-DHEREIEFRETT , Spartan TIXEKKYEEZFERZEALTEY. RULEZH
BYET . TD/INDEEDLI-FEEBEALEL ., RAYDOKICEEBERENS LD FTIEATEEL
BEMNBIZHREIELB L BYER A O THONOEVL AN THET HEEEENLTREMASLE
[ZH-2TLFEVET , ZTEEL D F 2 E(MMFF force field)Z AW TIAEHIIERL., BAIZETEL
NVEBLKLEGH S, BEHERYALEWSFEZETBEALEL -, F-. BERRICBTH7IILITVXLL
BWRLT. ShEMGERERREZAIREICLEL,

Step (1)

| Perform Conformer Search using the MMFF Molecular Mechanics Model ‘

Step (2) ‘ remove high-energy conformers (40 kJ/mol)

| Calculate Equilibrium Geometries using the HF/321G Model ‘

l remove duplicate conformers

Step (3) remove high-energy conformers (40 kJ/mol)

| Calculate Energies using the Density Functional ®B97X-D/6-31G* Model ‘

Step (4) ‘ remove high-energy conformers (15 kJ/mol)

| Calculate Equilibrium Geometries using the Density Functional ®B97X-D/6-31G* Model |

‘ remove high-energy conformers (10 kJ/mol)

Step (5)
| Calculate Energies using the Density Functional ®B97X-V/6-311+G(2df,2p)[6-311G*] Model ‘
Step (6) - =

+ Calculate '3C Chemical Shifts using the Density Functional ®B97X-D/6-31G* Model
+ Correct '3C Chemical Shifts based on the Empirical Parameters
+ Correct '3C Chemical Shifts based on the Boltzmann Weight obtained in the Step (5)
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Figure 2. Distribution of rms errors for natural products for which a
crystal structure is available or that have been independently
synthesized (blue bars), and for natural products the structures
have yet to be confirmed with a crystal structure or synthesis (red
bars).
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|assigned caled

C(ll 149.6 1349
C-2 137.6  149.0

((l 146.9 134.5
C-151 1332 147.8

(C-IS‘ 167.6 183.8
c-161 1873 1703

C(S 114.7 140.6
139.0 116.7

rms: 4.3 ppm (original)
1.2 ppm (swapped)

rms: 4.4 ppm (original)
1.1ppm (swapped)

rms: 5.8 ppm (original)

3.2 ppm (swapped)

rms: 9.6 ppm (original)
1.5 ppm (swapped)

rms: 2.6 ppm

rms = 11.0 ppm

Figure 3. Problematic examples showing large deviations between calculated and experimental *C NMR chemical shifts among the natural
products structurally established by X-ray crystallography or independent synthesis.
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08 2.0 ms: 93ppm
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— C131 292 280 *csal 1493 1333
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Cc-22| 1666 1717 C-20/ 1658 2] 1794 1685
rms:9.9 ppm ms: 2. 2ppm C4'| 1909 2071
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HO"'" ~ ms (ppm)
b config vs 13a vs. 13b
H § (25.35.65) 18 17
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Figure 4. Examples of natural products showing large deviations between calculated and experimental *C NMR chemical shifts. We suggest that
these are due to incorrect structural assignments.
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Spartan’20 TIELLT® 5 20 NMR 5t ET ORI ARFENRTOET  NMR EED TMI, KXFOEBEEDEITKROTLET,

B97X-D/6-31G* full

Goodman recipe

®B97X-D energy

B3LYP full

B3LYP energy

(FEE%)
B R A MMFF MMFF MMFF MMFF MMFF
BESEIED  HF-321G - HF-321G HF-321G HF-321G
IRLE—D ®B97X-D/6-31G* B3LYP-D3/6-31G* - B3LYP-D3/6-31G* B3LYP-D3/6-31G*
BESEIE®  oB97X-D/6-31G* - - B3LYP /6-31G*
IRILFE—O ®B9I7M-V/6-311 - ®B97X-D/6-31G* B97M-V/6-311

(2df,2p)[6-311G*] (2df,2p)[6-311G*]
2o TrtE ©B97X-D/6-31G* ®B3LYP /6-31G* ®B97X-D/6-31G* B3LYP/6-31G* B3LYP/6-31G*

Spartan'20 [C#AAFENT-TORI)LE CAF-603 LR EEA: 8 BMEARZETE LB L TAELS .

HO .

HQO 1
H

CAF-603

CAF603 Di5& . BEEEEBHREMNEL. MMFF OLANILTRESNSIREEREMMN L =86, Goodman LY E TIHE ERE DRI TGN

HREMEARD SHREMARD SHREMARD SHREMARD | FrERRH
Jaka RMSD (ppm) Max dev (ppm) | DP4 (8 (k) RARECEE S (R REMER)
B97X-D/6-31G* full (fiE3ki%) 1.2 2.8 100 12 18 B5fE
Goodman recipe 1.6 3.7 100 39 17 B¥fE
©B97X-D energy 2.3 4.2 99.6 13 4 F5fE 30 4
B3LYP full 1.9 3.9 99.8 17 9 Bl 30
B3LYP energy 2.4 4.8 99.3 10 4 F§fE 10 &

EDHIYET, COEEYMDHZE. EOTORILEFALTL, ELWMVEENHMISERATRETHAZEMNHIVET,




Goodman recipe TlE. #EEEEHHEZLTVSIZEMNDLT L2 IFOENEREEZRLEL -,
7Oba)L B3LYP full 3ELVBRE TREZED IREFRLET I RNV LEOLEICEIMELNER A,

LEEDEETIEH 8 EMAEHELTLET, ERICEZEMHARBICHESE O T, TERMIEIROHIE
DI 4 FEHM>TLVET, BB BI7X-D/6-31G* full TlE. $13 BEFTSDIZxIL. B3LYP energy Tl& 16 B
ETHENETITHILITRYETOT, SHERBMOERBIIBOTEETT,

Spartan IZ&HIEESTNTEDRE

7Ora)LwBI7X-D/6-31G*IZ&BILELTRFREIL, TRABHILEMD NMR ARIRL1ELTIE, RERD
BREEABWFEREEZATET ., LKOMHIERLET,

@ Aleutianamine (Hamman 5, 2019)3

—DIEEYDIGEEERMEENFELLZLD T, Spartan ® NMR JORILERAWNSLEIL
HYFEEA, WXTIL. mPW1PWI1/6-311+G(d,p)ET /LT, BAIEE (PCM in DMSO)Z#&EEL
TEHELTWET, Spartan TIEBAESMREZEZEELZEFZIILNDHERHERFEAN,. TOXRER
BRYZFODBEFENCENHVET  RERBBOAHDLLE TIX, Spartan @ 6-31G*ELENEHERR
BRI HELU ENELT B5HE TT, Spartan TIXBWHEZToTWLSIZhdbhod, EEIH
[ZHEENEWNIENHIYET,DP4 [FELLE isomer-1% 100%EFTAELEL-, BT HIFET
TOT, SEREICEEEZFIKWTHEAZLEEZASINELLFEE A,

J. Am. Chem. Soc. 2019, 141, 4338-4344

H (o}
N S
HN s HN AN
\ V4 \ /
\ \
® Br ®
. 1 Br Br
Isomed= isomer-2 isomer-3
(natural product)
JACS, 2019, 4338 Spartan
isomer -1 isomer-2 isomer-3 | isomer -1 isomer-2 isomer-3
MAE (ppm) 27 3.3 5.1 1.6 2.4 4.9
RMSD (ppm) 3.9 4.4 6.0 21 3.2 6.9
max dev. (ppm) 124 9.4 134 6.1 8.0 18.2
DP4 100% 0% 0% 100% 0% 0%

RXTOEE LM mPW1PWI1/6-311+G(d,p)

@ Wang 5D#RERHIE (J. Org. Chem. 2020)*

Wang (3 B3LYP/6-31G**//B3LYP/6-31G* ET L THI- LB TN B DRER/ S5 A— S TH
ETAH5LTCHEBENDELVVRAILEZERLIZEVVOSHERERELTLET , ZEZX A ELTIE Spartan
ERILTY, 100 ZBA 5D FCLBLTRIELTWET, FEAEDEFET IV T N\yF—I128
SN THERRTHLI L, SFEEXRBMNYTHEVWRERHZFEFRALTHY.,. EAMEERFE



T, FIEAEITEMTI A Supporting Information [CTHEIILDT TLYRNEHFINTLNET,
Spartan DFE. RFBEFDIATILEMTEWVIRGNET A, COTITLILTIEBRTANT S
ERHBEITT . HUT LS DOMBATHELTHELT-,

Alstonlarsine A D354 . Spartan DA, HEFEREZLLKBHLTVWET . GEIDETETIE.
NV DERE L. Spartan’16 TEHELT-31D T, Boltzmann 7#%& wB97X-D/6-31G*TRHTH
Y. AKX TEBHYFELAD . TN TEHBLVEFELH SN ELNER AN

COOMe
Alstonlarsine A

RMSD (ppm) Max dev. (ppm)

Wang's protocol (##1E &) 3.1 8.5
(fHE®R) 1.1 25
Spartan 0.9 1.9

Xylachalasin A LZDEMKRIIAXIZEGLI-HITT . AXIZHEISGT 5 +TH->T. BEEEE
ELLLVTT, =L, St ERENSLMDEE ST DP4 MRATH 100%ELV3BDTEBYFEE A,
LA, BEM DS 1= Spartan D AN DP4 Ra7IEELLE->TLVET . DP4 DA, LT HE N
KEDEERNBEEL-HTT, A DP4 DELLVEANELNWFER A BRI, EMAKREEEETEH.
BRLTHBELZITNIEERISELROERVET,

xylarichalasin A 6-epi-xylarichalasin A
Wang’s protocol (F#IE#%) Spartan
xylachalasin A 6-epi-xylachalasin A xylachalasin A 6-epi-xylachalasin A
MAE (ppm) 0.8 1.1 1.6 2.4
RMSD (ppm) 1.0 1.2 2.1 3.2
DP4 96.8% 3.2% 100% 0%
@ DP4+:DLHE

2015 FIZFERSNT= Sarotti 50 DP4+LEEEITEYE S, DPA4+DEZ AL DP4 LRILTY 1= &8
AE—LZEFL, oI sp? REPENICHEAE T HKEDILFEL TLERIERMIELZMASH_ET,.DP4 @
BREORLEEZERLELEVNIBDTY , COAZETIE.BILYP & mPWIPWI1 O DDNBEEKA. EKRE



#¥ 6-31G*, 6-31G**, 6-31+G**, 6-311G*, 6-311G**, 6-311+G** T, EZEE L PCM (CHCI3)H FI| /]
HETY ., 2SN TSIt/ shielding tensor # A AT 1L DP4+D X7 HFRSNET , Spartan
Di5E Output T—RIZEHINTUVET,

COMXTIE. EEAEOLBBEOR LB RINTEY | REMWGHELFES I REICITHTE
FEAEEAEHORAMELDEREL/NFTA—RELTRY AN J-DP4 1RERLTVET GTERED
Bt LS (S TEF R A D, scaled chemical shift THNIEZ DD ELENHEELT=,

(& Tricholomalide A TY . X DY R—T42 T T—405AEHMIC BILYP ZRAVIHZED.

shielding tensor A5 scaled chemical shift #HHL., £ EEIZ RMSD fEZR&HTHFELT-, DP4+TH
WBIEZEDTME. sp2 RFZFEHIET 5D T, EFED RMSD fEFH5PD LMW EBRDbNIET,

STE &ML RMSD fE (ppm)
B3LYP mPW1PW91
gas PCM gas PCM
6-31G* 2.0 1.5 2.0 1.6
6-31G** 2.4 1.9 2.2 1.7
6-31+G** 2.7 2.2 2.2 1.7
6-311G* 2.8 21 2.7 2.1
6-311G** 2.8 2.1 2.9 2.2
6-311+G** 2.6 1.9 2.6 2.0

ZOERMIS, HEBBOLALESLTE.PCM [C&YAENREFELTELT LI EREIXA L
LEEWZERSIMAZFET, Spartan’20 12&YeBI7X-D full ®FOrILTHELI=EZD RMSD fElE 1.4
ppm TTLT=, Spartan TRHWTWSEEKERB#IL 6-31G* T, LR TIERLBENLDTY,

Hexacyclinol THEEBLTHELz, COILEMIEIRVEZDEENEELLEMN22EWLS, EBERED
BETIIHENSLVRAM T,

Spartan’20 [Z&Y eB97X-D full D 7ARIJLTEHELEED RMSD fElE 1.9 ppm TLT=,



LLF. Spartan IZ&K At EERHZRLET,

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

solv. CDCly
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*]
paramete  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 4a 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)  |A6|max (PPM)  DP4
(3R,48)-isomer 23 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 49 14% 170.7 102.4 164.8 100.0 160.1 108.3 141.3 66.3 77.8 16.6 55.1
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 C5 C6 Cc7 C8 C9 Cc10
exp. 19.0 132.3 123.4 144.5 131.2 72.5 68.4 87.9 172.7 54.3
RMSD (ppm)  |AS|max (PpPm)  DP4
(6R,7R,8S)-isomer 1.5 4.1 100% 19.2 133.1 124.2 144.3 132.8 72.8 69.7 88.6 176.8 54.4
(6R,7S,8R)-isomer 3.5 71 0% 19.1 132.0 1241 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 1344 75.4 65.7 84.1 1771 53.8




solv. CDCl3
geometry ®B97X-D/6-31G*

[eonuapl

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. 2020.93, 768.

experimental

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

seiricardine B 441 27.2 36.4 441 49.2 73.2 36.3 20.8 40.2 75.7 69.9 224 256 10.9 32.2 c

seiricardine B by Evidente 43.9 271 36.3 44.0 49.2 73.2 36.2 20.8 40.2 75.7 69.8 222 25.6 10.8 32.3 } g’

seiricardine C by Evidente 451 26.4 36.3 44.0 49.0 73.2 36.1 211 39.8 751 69.4 253 23.8 10.8 32.1 @

calculated

seiricardin B 43.3 284 36.6 43.8 46.5 725 34.9 215 39.0 76.0 70.2 235 26.1 12.5 314

C-8 isomer (seiricardine C) 445 281 36.7 43.6 46.1 72.6 351 22.2 39.4 75.0 70.1 243 25.7 12.7 31.5

seiricardine B by Evidente 47.2 252 36.6 43.9 46.1 77.3 324 20.9 47.8 79.0 66.1 27.5 294 11.9 31.7

seiricardine C by Evidente 48.2 235 41.8 431 454 78.2 274 19.9 48.7 76.9 701 27.8 22.9 14.6 30.4

vs. seiricardin B (revised) vs. Sericerdin B by Evidente vs seiricardin C by Evidente
|48 | max (PPM) RMSD (ppm) DP4 |A8]imax (PPM) RMSD (ppm) DP4 |A8]imax (PPM) RMSD (ppm) DP4

seiricardine B 23 11 63.0% 2.7 11 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% 29 1.3 78.0%
seiricardine B by Evidente 8.0 3.5 0.0% 7.6 3.5 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;
geometry ®»B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy ©BI7X-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. 2020.93, 768.
1 2 3 3a 4 5 6 7 7a 8 9 10 1 12 13
exp.| 43.8 26.1 36.1 44.0 49.3 734 36.0 20.2 40.5 57.7 52.7 232 258 10.9 32.2
|48 ax (PPM)  RMSD (ppm) DP4
(1S,8S)-isomer 1.9 0.9 98.5% 43.9 274 36.3 43.7 47.9 72.6 35.6 204 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 45.9 72.8 34.8 21.6 39.0 55.6 51.0 235 25.7 12.5 314
seiricardine ketone
solv. CDCls
geometry »B97X-D/6-31G*
NMR ®B97X-D/6-31G* + post semiempirical correction (spartan’18)
energy »BI7X-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. 513 251 36.5 447 48.8 73.3 355 20.7 41.6 211.9 31.9 23.9 10.9 31.9
|A8|max (PPm)  RMSD (ppm) DP4
se';:iz:‘d;"e 1.0 22 99.1% 501 265 369 444 466 726 341 213 414 2115 319 241 125 314
(1R)-isomer 1.9 4.1 0.9% 53.7 26.4 359 444 47.5 725 354 23.1 40.9 207.8 28.0 24.3 12.2 314




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 69.6 373 1429 68.1 106.1 16.8 16.9
Label |AS | max (PPM) RMSD (ppm) DP4
peribysin O 29 1.3 100.0% 20.3 20.0 30.0 31.9 38.6 69.6 65.6 101.2 721 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 29.8 313 39.8 65.1 65.4 1049 777 47.2 1448 707 110.0 17.8 20.8
9S-peribysin O 8.0 33 0.0% 27.9 21.5 30.2 31.3 37.3 71.9 66.8 1019 77.0 35.7 145.0 70.0 109.2 17.5 18.1
10R-peribysin O 8.3 4.5 0.0% 258 258 29.9 40.2 37.7 75.1 65.9 102.1 74.3 455 1456  69.2 107.5 16.8 121
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 1452  69.2 105.2 17.8 21.6
6R7R8R10R-peribysin O 6.1 35 0.0% 25.7 259 29.4 38.0 38.5 721 66.3 101.8 756 38.7 1449 696 108.8 15.6 13.9
6R7R9S-peribysin O 8.4 34 0.0% 21.0 19.3 28.7 38.2 36.7 73.0 63.1 100.7 74.2 39.8 1458 68.2 106.5 15.3 253
6R7R-peribysin O 6.6 3.2 0.0% 21.8 21.6 29.7 33.2 39.1 64.5 69.5 1046 708 43.9 1454 708 108.7 16.9 19.2
solv. CDCl3
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. lit. Tetrahedron 2020, 131197.
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 1538 67.9 49.6 46.0 54.6 447 77.9 46.5 55.8 29.1 250 241 107.8
|48 |15 (PPM) RMSD (ppm) DP4
4R7R9R11S-isomer 2.8 1.0 99.6% 46.3 55.7 153.5 67.9 50.2 44.7 55.4 441 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 1525 68.6 48.1 44.3 50.6 48.8 69.9 51.8 49.7 224 19.5 22.8 110.4
4R7R9S11S-isomer 37 1.9 0.4% 452 55.7 1563.0 681 50.3 44.8 51.9 441 74.2 45.0 52.5 284 249 25.0 111.2
4R7S9S11R-isomer 5.9 3.4 0.0% 40.9 55.0 1528 685 48.2 447 53.8 48.3 74.5 52.3 52.8 232 201 23.0 110.2
4S7R9R11S-isomer 6.9 27 0.0% 42.2 54.9 1544  68.1 43.7 442 54.2 45.0 77.2 46.5 55.0 28.9 258 26.1 114.7
4S7S9R11R-isomer 7.7 5.0 0.0% 39.2 54.6 155.0 687 41.9 43.7 50.7 49.5 70.3 51.9 49.9 241 20.7 23.7 115.0
4S7R9S11S-isomer 71 3.3 0.0% 39.0 53.7 1593 67.3 44.0 444 55.2 45.9 74.5 471 56.0 28.3 26.0 26.3 112.3
4S7S9S11R-isomer 7.6 4.2 0.0% 39.4 55.4 1553 687 42.0 44 1 53.9 49.1 74.9 52.2 53.0 25.1 21.3 23.9 114.9




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*]
isoborneol garameter  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
exp. 490 79.8 40.5 451 27.3 34.0 11.3 46.3 20.5 20.2
|A8 | max (PPM) RMSD (ppm) DP4
isoborneol 1.5 0.7 100.0% 49.5 80.2 394 449 28.2 34.2 12.8 46.6 21.2 20.4
borneol 7.2 29 0.0% 50.1 76.9 38.9 448 28.8 26.8 15.0 47.8 20.8 19.4




solv. CDCly
geometry ®B97X-D/6-31G*
o 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
C-1 C-2 C3 C-4 C-5 C-6 C-7 C-8 C-9 Cc-10 C-11 c12 C13 C14 C15 C16 C17 C18 C19 C28 C29 C-30
1' (CDCI3) exp 30.8 233 785 36.6 454 179 254 1354 1340 36.8 20.8 252 49.8 50.1 314 39.4 859 18.6 18.8 219 273 275
|88 | max RMSD DP4
(ppm) (ppm)

model | 3.5 13 80.1% 31.2 23.2 79.5 36.5 449 19.6 266 1389 1357 375 225 26.1 50.1 51.0 32.2 39.9 84.5 19.6 203 222 28.9 27.8
3-isomer 4.0 20 0.5% 345 236 81.0 373 492 19.7 266 1389 1356 374 227 26.1 50.1 50.9 323 399 845 19.7 20.8 17.9 283 276
5-isomer 10.3 36 0.0% 291 234 777 36.9 493 247 280 1395 1341 385 234 26.5 495 51.6 315 39.7 847 19.6 276 322 273 28.0
13-isomer 1.7 35 0.0% 30.2 232 793 36.4 453 20.2 296 1371 1345 382 23.0 30.3 491 516 38.1 39.0 86.9 30.3 20.0 224 28.9 234
14-isomer 109 32 0.0% 30.8 229 78.9 36.6 46.2 201 299 1360 1449 390 247 30.1 483 51.0 314 40.3 87.7 226 205 221 28.8 239
17-isomer 42 1.7 1.6% 311 233 79.2 36.5 449 19.5 265 1378 1363 375 231 29.4 51.1 49.4 314 37.9 843 20.9 19.9 222 28.9 25.0
3,5-isomer 137 3.7 0.0% 31.0 243 80.7 37.3 441 191 247 1402 1323 368 245 26.3 50.3 513 32.0 39.9 84.4 19.4 325 284 238 28.0
3,13-isomer 6.6 28 0.0% 335 236 80.9 37.0 50.1 20.2 298 1374 1340 381 23.0 30.4 491 515 38.0 389 871 171 201 18.4 28.4 235
3,14-isomer 9.6 34 0.0% 34.0 236 80.7 373 50.6 203 299 1357 1436 389 253 293 47.8 50.7 31.0 40.3 87.8 225 20.8 18.5 28.4 249
3,17-isomer 41 22 0.0% 345 236 80.7 373 49.4 19.7 265 1377 1360 374 232 293 50.9 493 316 37.7 84.4 20.9 20.4 18.2 283 25.0
5,13-isomer 137 54 0.0% 341 253 81.7 38.5 477 201 255 1396 1306 374 241 30.2 493 517 38.2 39.2 87.0 30.2 325 28.2 17.2 233
5,14-isomer 14.6 4.8 0.0% 34.0 245 815 38.6 473 204 26.1 138.1  138.7 384 26.4 295 47.8 50.8 314 40.6 88.2 228 33.4 295 18.3 247
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 26 0.0% 30.8 233 793 36.6 453 201 278 1368 1355 377 243 294 50.5 495 30.6 371 845 20.8 212 28.8 221 257
13,17-isomer 7.0 3.0 0.0% 30.2 232 793 36.4 453 20.2 296 1371 1345 382 23.0 30.3 491 51.6 38.1 39.0 86.9 171 20.0 28.9 224 234
14,17-isomer 6.9 34 0.0% 31.2 232 792 36.5 455 20.0 281 1339 1406 387 237 30.0 497 50.0 31.0 40.4 853 252 206 28.8 221 219
3,5,13-isomer 137 42 0.0% 30.0 243 813 373 432 20.0 255 1393 1310 373 241 303 491 517 38.2 391 87.0 171 325 281 237 233
3,5,14-isomer 12.8 4.8 0.0% 30.9 243 78.4 37.0 472 234 269 1353 1365 386 26.8 30.7 48.9 513 321 39.8 87.3 229 316 278 233 39.8
3,5,17-isomer 135 3.8 0.0% 30.8 243 80.6 372 439 19.1 247 1393 1328 36.8 251 297 513 497 31.2 37.8 843 20.7 323 28.4 236 251
3,13,14-isomer 9.2 32 0.0% 342 237 80.7 373 50.0 201 280 1371 1351 376 242 293 50.4 49.4 30.6 371 845 20.7 213 283 18.1 257
3,13-17-isomer 6.6 36 0.0% 343 237 80.5 373 50.2 205 30.1 1388 1399 385 246 31.8 48.0 50.2 36.2 38.9 88.3 244 221 18.3 283 234
3,14,17-isomer 75 29 0.0% 36.0 239 81.0 374 48.5 20.2 267 1375 1348 375 215 29.9 491 51.2 38.9 39.2 86.5 16.8 225 17.8 28.2 244
5,13,14-isomer 146 5.1 0.0% 34.0 245 815 38.6 473 204 26.1 138.1 1388 384 263 295 47.8 50.7 314 40.5 88.3 22.7 334 29.6 18.3 19.2
5,13,17-isomer 12.8 4.8 0.0% 342 249 80.6 38.2 48.2 19.1 248 136.8 1407 375 254 28.7 48.2 50.4 322 40.6 871 287 316 281 18.5 244
5,14,17-isomer 14.8 46 0.0% 351 249 80.9 38.3 48.6 19.5 253 1386 1314 366 229 30.3 491 51.7 36.4 39.3 86.7 16.8 336 278 18.0 244
13,14,17-isomer 29 1.4 17.7% 30.9 233 79.4 36.7 454 20.2 281 1380 1350 378 237 26.5 49.7 51.2 313 39.8 84.6 19.5 213 222 28.9 28.3
3,5,13,14-isomer 14.8 4.0 0.0% 299 245 813 374 43.8 19.8 250 1386 1323 371 255 294 50.3 49.8 30.5 373 845 215 336 28.2 240 257
3,5,13,17-isomer 12.8 4.0 0.0% 309 243 799 371 436 18.9 245 1367 1414 375 257 291 48.2 50.5 323 40.4 87.2 223 316 283 243 244
3,5,14,17-isomer 14.0 39 0.0% 319 244 80.3 37.2 448 19.8 258 1384 1321 37.0 233 30.3 491 516 36.5 39.1 86.6 16.9 32.8 281 245 243
3,13,14,17-isomer 47 21 0.1% 343 237 80.9 373 50.1 20.2 281 1382 1346 376 237 26.4 49.6 51.2 313 39.7 84.6 19.5 214 18.1 28.4 28.2
5,13,14,17-isomer 147 4.7 0.0% 343 254 816 38.6 47.9 19.9 252 1400 1312 371 249 216 515 51.4 311 386 845 20.2 335 287 173 311
3,5,13,14,17-isomer 14.8 4.0 0.0% 30.0 245 81.2 37.3 43.8 19.8 253 1400 1313 37.0 25.0 26.6 49.7 51.7 31.1 39.7 84.5 20.1 33.6 284 24.0 28.5
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