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Fig.1 Structures of compounds 1—6
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Fig.2 Stable confirmations and relative energy and optical rotation values for compounds 1—5
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Table 1 Calculated, experimental optical rotations( ORs) and absolute configurations for compounds 1—5°

Config. ® No. ¢ [alp,exp (el b, catod, (] D,spd Method® Real configuration

/

51 10 -95 +86.8 +76.9 — HO -,_OC OH

OH
R2 2 +15.8 +22.8 +18.7 —
HO ®OH
HO H
53 2 +34 +76. 1 +77.2 X-ray O™
N—=H
©)
_.\OH
sS4 2 +33 +27.9 +38.7 —_— (o) O
HO OCH;
=
RS 27 -96.3 -98.0 -99.0 cD 0 IR
i

a. In each OR computation, all conformer’s OR was used. Each conformer’ s contribution to its whole OR was computed using Boltzmann
sum; b. absolute configuration used in computations; ¢. conformation numbers used in OR computations; d. single point energy using PCM model

in reported solvents used for OR computations; e. method reported in configuration determination.
F3ob, RFSCRR(29 ~40 JIRTE R HT s FIa 3 LR, B BT EB R "C NMR 53¢
BREE, EY 1 ~5 BIERKFESH. 78 B3LYP/6-31G(d) K ¥ LI BB B MBI ENR R
YRR AR (o) AR A B3LYP/aug-cc-pVDZ Jrik it E R R, K- FHRE# % 5 (o) AT Boltzmann fi i
H, PR RN SRR ER RN PC NMR L2008 S HGE 9 S RBE AT
(£2~FKT RE3)RHE, HMIRE(AS) KREF B/,
Table 2 Predicted shielding constants, corresponding chemical shifts and their relative

errors for compound 1 between the predicted and recorded shifts

C atom Caled. & Cor. § Bexpt. A8 C atom Caled. o Corr. & Bexp. A8
1 ~13.5 206. 3 202. 8 3.5 s 61.1 130. 8 131.1 -0.3
100} 40.6 151.6 153.2 -1.6 o 80. 8 110.9 114.7  -3.8
c3 64.3 127.6 129.7 -2.1 c10 36.4 155.8 156.0 -0.2
c4 157.5 33.3 30.2 3.1 cl1 79.5 112.2 114.7 ~2.5
cs 107.9 83.5 80. 4 3.1 c12 61.4 130.5 131. 1 -0.6
c6 147.8 43.1 40.7 2.4 0CH, 142. 1 48.8 51.0 -2.2
7 62.8  129.1 125.6 3.5
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Table 3 Predicted shielding constants, corresponding chemical shifts and their relative errors for
compound 2 between the predicted and recorded shifts using Konig’s report!'*!

C atom Caled. o Corr. & Bexpt. As C atom Calcd. & Corr. & Beapr. Ad
C1 40. 6 151.5 148.8 -2.7 Cc7 152. 8 36.5 33.6 -2.9
Cc2 65.8 125.7 117.0 -8.7 C8 107.5 82.9 80. 4 -2.5
C3 79.2 112.0 116.5 4.5 Cco 113.0 77.3 72.0 -5.3
Cc4 43.0 149. 1 150.3 1.2 C10 167.9 21.1 24.6 3.5
CS 78.9 112.2 113.7 1.5 Cl11 163.6 25.4 24.5 -0.9
C6 73.4 117.9 128.0 10.1

Table 4 Predicted shielding constants, corresponding chemical shifts and their relative errors for
compound 2 between the predicted and recorded shifts using Ogita’ s data'®!

C atom Caled. & Corr. & Oexpt. A8 C atom Caled. o Corr. & SBexpr. AS
Cl 40. 6 151.5 148.8 -2.7 C7 152.8 36.5 33.6 -2.9
C2 65.8 125.7 129.6 3.9 C8 107.5 82.9 80.4 -2.5
C3 79.2 112.0 116.5 4.5 c9 113.0 77.3 72.0 ~5.3
C4 43.0 149. 1 150.3 1.2 C10 167.9 211 24.6 3.5
CS 78.9 112.2 113.7 1.5 Cl1 163.6 1 25.4 24.5 -0.9
Co6 73.4 117.9 117.7 -0.2

Table 5 Predicted shielding constants, corresponding chemical shifts and their relative
errors for compound 3 between the predicted and recorded shifts

C atom Caled. & Corr. & Beupi AS C atom Caled. & Comr. & Bexpr AS
Cl 69.1 124. 1 127.4 -3.3 Ccl’ 65.2 128.0 125.6 2.4
C2 51.3 142.5 141.9 0.6 c2’ 61.3 132.2 129. 4 2.8
C3 19.7 175.2 173.7 1.5 Cc3' 80.0 112.7 116.3 -3.6
C5 149.0 41.1 42.9 -1.8 ca’' 36.6 157.8 158.3 -0.5
C6 160. 1 29.6 29.3 0.3 c5' 78.9 113.9 116.3 -2.4
C7 157. 8 32.0 32.0 0.0 Ccé6’ 66.2 127.0 129.4 -2.4

C7a 125.7 65.2 63.7 1.5
Table 6 Predicted shielding constants, corresponding chemical shifts and their relative
errors for compound 4 between the predicted and recorded shifts

C atom Caled. & Corr. & Beupt As C atom Caled. & Corr. & Soxp A8
Cl -10.3 202.6 202.6 0.0 C6 29.8 161.8 ° 163.8 -2.0
C2 154.2 35.1 34.7 0.4 Cc7 76.8 113.9 111.9 2.0
C3 155.2 34.0 31.4 2.6 Cc8 27.9 163.7 161. 4 2.3
C4 119.3 70.6 67.3 3.3 C8a 81.8 108. 8 109.5 -0.7

C4a 44.1 147.2 146.0 1.2 —CH; 182. 4 6.3 6.7 -0.4
C5 96.0 94.3 100. 2 -5.9 —OCH, 137.0 52.6 55.4 -2.8
Table 7 Predicted shielding constants, corresponding chemical shifts and their relative
errors for compound 5 between the predicted and recorded shifts

C atom Caled. & Corr. & Bexpt. AS C atom Caled. & Corr. & Berpt A8
C2 28.1 163.3 164. 40 -1.1 Cc1l’ 153.7 35.8 34.01 1.8
C3 69.5 121.3 121.35 -0.1 c2' 168. 8 20.5 19.01 1.5
C4 47.7 143.4 145.09 -1.7 Cc3' 148.2 41.4 42.94 -1.5
C5 158.4 31.1 29.24 1.9 c4’ -18.3 210.4 208. 47 1.9
C6 112.2 78.0 77.72 0.2 Ccs’ 162. 4 27.1 30.00 -2.9

M2 ~F£S5 REIAUEL, BRASY 2 BRIETERMHITIRER A, HES WM RE
¥I7E 5 8.0 LA, fLA4Y1 2 BBk LBk B SCHk [ 14 ZEHEB RS 2 idsdis, c2 M
C6 IAHRTIRZE (A8) A BB K 10. 1 F18. 7[#3 ME3(B) ], W H VR aEREE R, BEMLR
FEFRIF B8 MEEaW 2 #— S HRIEE, C2 WiLEMB N 6 129.6, C6 WALENMBH
s§117.7% | 5k 4] B REFHR. MBEH - FFS, SETELERYASBH(LR4 E3



2572 HBESERALEER Vol. 32
(C)]. Huitk, hiscrk[ 141 ERNILEY 2 B C2 5 C6 Bfb2 iR M 1% B .
4 @) 12 ®) 6 ©
4
2 L
2
5 ¢ 3 0
2L
4+
4 ©) ) )
2k
3 0 g 0
2t -2
-4 -8 4

Fig.3 Relative chemical shift errors between predicted ® C NMR and recorded *C NMR for compounds 1—5
(A) Compound 1; (B) compound 2, data from ref. [ 14]; (C) compound 2, data from ref. [43]; (D) compound 3; (E) compound 4;

(F) compound 5. Abscissa corresponds to the position of carbon atom in the compounds listed in Tables 1—7.
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Absolute Configuration Determination for Natural Products( 1 )

- — Absolute Configuration Determination for Ketone, Lactone and
Alcohol by Comparing Computed Optical Rotations and
3C NMR with the Experimental Results

SHEN Lan'?, ZHAO Sheng-Ding' , ZHU Hua-Jie'*
(1. Organic Synihesis and Natural Product Laboratory, State Key Laboratory of Phytochemistry and
Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract Optical rotation and *C NMR computations for five natural products, vidalenolone(1), 2-(3-di-
hydroxy-3-methylbutyl ) benzene-1,4-diol (2) , 5,6,7,7a(S) -tetrahydro-2-hydroxy-1-( p-hydroxyphenyl ) -3 H-
pyrolizin-3-one(3) , 3,4-dihydro4 , 8-dihydroxy-6-methoxy-7-methyl-1 (2H) -naphthalenone (4 ) and 6-(R)-
(4'-oxopentyl ) -5, 6-dihydro-2H-pyran-2-one (5) , were performed at the B3LYP/aug-cc-pVDZ//B3LYP/6-
31G(d) levels for assigning their absolute configurations. The computational results matched the experimental
results well. One compound’s *C NMR chemical shifts were corrected based on the computational >C NMR
results and earliest reports.

Keywords Natural product; Density functional theory; Optical rotation; “C NMR computation; Absolute

configuration determination

(Ed.: H, J, K)



