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technology in the structural study of microbial secondary
metabolites

CHEN Ning*® WU Yi*® LIUBing™? XU Ying™? JI Yu-Bin'?

1 Pharmaceutical Engineering Technology Research Center, Harbin University of Commerce, Harbin,
Heilongjiang 150076, China
2 National Center for Anticancer Natural Medicine Engineering, Harbin, Heilongjiang 150076, China

Abstract: The chemistry construction of microbial secondary metabolites is complex, and the
determination of their absolute configuration is very difficult. In recent years, electronic circular dichroism
(ECD) has been used more and more in the determination of absolute configuration due to its advantages
of low dosage and high accuracy, and it has become an important method to study the structure of
microbial secondary metabolites. In this paper, the application of ECD in the structure of microbial
secondary metabolites was reviewed, which laid a foundation for future research.
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Figure 1 Calculation flow of ECD spectrum
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Figure 2 Experimental and calculated ECD spectra of compound 1/2 (in MeOH)
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Note: A: The structure diagram of compound 1/2; B: The experimental and calculated ECD spectra of compound 1% C: The experimental

and calculated ECD spectra of compound 253,
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Figure 3 Experimental and calculated ECD spectra of compound 3a/3b

T A ARAW 3 L B SR ASILA Y 3a/3b f) ECD 55,
Note: A: The structural diagram of compound 3; B: Experimental and calculated ECD spectra of compound 3a/3b4.
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Figure 4 Experimental and calculated ECD spectra of compound 4

e A B 4 1055 B: SERRITHAALA Y 4 (9 ECD 5P,

Note: A: The structural diagram of compound 4; B: Experimental and calculated ECD spectra of compound 45!,
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Figure 5 Experimental and calculated ECD spectra of compound 5

A KA 5 S ; B SLRATTEILA Y 5 1) ECD 3.
Note: A: The structural diagram of compound 5; B: Experimental and calculated ECD spectra of compound 5F°1.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3704

TEY I8

Microbiol. China

Liu 2557 PRFPE K IR YR 1 Saccharothrix sp.
10-10 FRIRGARIT 4435 Saccharothrizons G (6)
(E e)FiI H (7), #ixF NOE Moty THkEY 7
FRIRIHEL, FF2RfH] TDDFT ECD %:1E CAM-B3LYP/
TZVP Fl WB97XD/6-311++G(d,p)7K - T (4S,4aR 58,
12aS-6a) (it ALk S gy G4y, IMiifE 17 7
FIAEXTRETE A (4S,4aR,58,12aS) (] 7A); IbAh, AR
ARIEA 3T CogHoaOn) ARG R E . A
7 24 6 (XTI A A i AR AT ECD
EEY 6 UL HITE R (4R 4aR,5S,12aS-6¢) (K] 7B).
22 S5HMEFUHXAERAMEHERATYR
& 3 Y

KRZiEid ECD i 4a X B K AR Wi

0O OH

CIl,

1,CO

6 L& 6 R
Figure 6 Structure of compound 6
A 25¢
CAM-B3LYP/TZVP calcd. for 6¢
151 WB97XD/6-311G calcd. for 6¢
10 CAM-B3LYP/TZVP calcd. for 6d
5 WB97XD/6-311G calcd. for 6d
3 0 o
_5 L
_l() L
_|5 L
-20 CAM-B3LYP/TZVP: —17 nm
) o WB97XD/6 allG —18nm .

5 1
200 220 240260 280 300 320 340 360 380 400 420 440
Wavelength (nm)

7 SEISFIHE LS4 6/7 By ECD il

455G NMR BACAE BERM B G 04, (HXTT
S A A B Y L o Z R TR R
S ORI ST HAE XY, — e ORD AR R —
fa3% (vibrational circular dichroism, VCD).
Mazzeo ZP87E P 1 F2 U F 23 B9 15 51 1 (0.4
nn ALE Y 8 (81 8), TEFMEALERE]T 44
FaEM 4 ; 1E B3LYP/aug-cc-pVDZ KFF, it
TDDFT 15845 F|WBLiE ORD #h4k; BE/RZZ2F
Ya, KiE 1 ORD 5acm &k b7 Hbds, B
W ZARGF 10 1 5550 ORD h4k, HEMLEWY
8 (14 %1 #4741 (3S,4aR,8S,8aR) (/& 9A); ECD St
% ZAE CAM-B3LYP/aug-cc-pvVDZ /K3 |, st
TDDFT MR8 e i<, 15800 ECD %

6a: 45 4aR 55.12a8

6b: 4R, 4aS8.5R. 12aR.
6¢: 4R 4aR. 58 12aR
6d: 4R JaS,5R.12aR

H.LCO
B 20 [
N\ — Exptl. for 6
151 CAM-B3LYP/TZVP calcd. for 6a
10 “ \‘ WB97XD/6-311G calcd. for 6a

[ 5% 7 CAM-B3LYP/TZVP calcd. for 6b
5 i ‘5 WB97XD/6-311G calcd. for 61
LY/

CAM-B3LYP/TZVP: +20 nm
. . WB97XD/6 31 lG +20 nm

200 220 240260280 300 320 340 360 380 400 420 440
Wavelength (nm)

Figure 7 Experimental and calculated ECD spectra of compound 6/757

TE: A SHRFHREALG Y 7 /Y ECD 3%

; B: SCRATAALAY) 6 (19 ECD i,

Note: A: Experimental and calculated ECD spectra of compound 7; B: Experimental and calculated ECD spectra of compound 6.
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Figure 8 Structure of compound 8
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Figure 9 Experimental and calculated ECD and ORD spectra of compound 81!
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Note: A: Experimental and calculated ORD spectra of compound 8; B: Experimental and calculated ECD spectra of compound 8.
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Figure 10 Experimental and calculated ECD, VCD and ORD spectra of compound 9
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Note: A: The structural diagram of compound 9; B:Experimental and calculated ECD spectra of compound 9%%: C: Experimental and

calculated ORD spectra of compound 9% D: Experimental and calculated VCD spectra of compound 9%,
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Figure 11 Experimental and calculated ECD and VCD spectra of compound 10
T A LAY 10 (955K B: SLIRATSELS Y 10 19 ECD 3515 C. SEIG AN HSEAL A 10 i VD 51

Note: A: The structural diagram of compound 10; B: Experimental and calculated ECD spectra of compound 10[‘“”, C: Experimental and

calculated VCD spectra of compound 1087,
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