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NMR Structural Elucidation of 3,4-Seco-olean-11,13-dien-
4,15a,223,24-tetraol-3-oic Acid with Modulation of Water Peak
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DENG, Zhi-Wei** LI Li-Ya’”  LIN, Wen-Han’
(“ Analytical & Testing Center, Beijing Normal University, Beijing 100875)
(® State Key Laboratory of Natural and Biomimetic Drugs, Peking University, Beijing 100083)

Abstract The structure of a new compound, isolated from the endophyte of the semi-mangrove plant Hi-
biscus tilianceus, was elucidated with nuclear magnetic resonance spectroscopy. In the primary 'H NMR
test, it was found that some signal lines were submerged under the “water peak”, and this would interfere
with the analysis of NMR spectra. In this work, the variational rule between the water-peak chemical shift
and the water content was investigated for solvent DMSO-ds. Using the results, the water-peak chemical
shift was modulated with certain amount of extra water introduced into the practical sample tests. As a re-
sult, the interference of water peak was overcome, and a group of suitable spectra including 'H NMR, "*C
NMR, COSY, HMQC, HMBC, etc., were obtained. The structural elucidation of the new compound was
achieved, and it was confirmed that this compound belonged to a triterpenoid of oleanane, and identified as
3,4-seco-olean-11,13-dien-4,15a,22,24-tetraol-3-oic acid.
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Table 1 The key experimental parameters for NMR tests

S HISWH?) ROl PO FHRKEOS  RAREIDDS
D "H NMR 4000 32k 8

BC NMR 30000 32k 4K

DEPT 30000 32k 4K

F1 A4 F2 W4

COSY 4000 4000 1024 256 8
2D HMQC 20000 4000 2048 128 8

HMBC 30000 4000 2048 128 8

NOESY 4000 4000 1024 256 8 0.8
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Figure 1 '"H NMR spectra of DMSO-d; with a variety of water
amount
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Figure 2 Plots of dy,0 in DMSO-d; vs. a variety of V(H,0)/
V(D,0) amount added
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Figure 3 'H NMR spectra of MO16 with the modulation of
water peak
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Table 2 NMR signal assignment of MO16 (DMSO-dy)

No. & & COSY HMBC NOESY
la 240(dLJ=140,44H2 1) © Hlb,H2  H25 Hib, H9, H2b, H5

b 1.72 (dt,J=14.0, 4.4 Hz, 1H) Hla, H2 Hla, H11

20 224(dJ=140,44H 1H) © HI, H2b H2b, Hib

2b  1.94 (dt, J=14.0, 4.4 Hz, 1H) H1, H2a H2a, H24a

3 — 176.11 (Q)

4 — 76.43 (Q) H23, H24,

5 1.47 (brs, 1H) 48.56 (T) H23, H24 H9, Hla, H24a, H23

6a  1.60~1.53 (m, 1H) 21.04(S) H5, H6 H6b, H7b, H5, H15, H22
6b  1.49~1.46 (m, 1H) H H9, H26, H23

7a 1.58~1.53 (m, 1H) 3456 S) H6b, H26 H6b, H7b, H5, H15, H22
7b  1.48~1.40 (m, 1H) H9, H26, H23

8 — 41.23 (Q) H11, H15, H26, H27

9 2.02 (brs, 1H) 45.72(T) HII H12, H25 H11, H5, H27, Hla, H7b
10 — 40.30 (Q) H9, H26, H25

11 5.57(d,J=10.5Hz, 1H) 126.08 (T) H12, H26, H9, H1b, H2a
12 634(d,J=10.7 Hz, 1H) 127.16 (T) HI1 H9, H19 H11, H19a, H19b, H29, H26
13 — 134.96 (Q) H11, H12, H27, H19,

14 — 47.87 (Q) H12, H15, H16, H27, H28

15  3.80(dd,J=15.0,5.0Hz 1H) 64.35(T) Hl6a, Hl6b HIl6, H27 H26, H28, H7a, H16a, H16b, Héa
16a 1.77 (d, J=14.4 Hz, 1H) B41S) H15, HI6b H22, H27, H28 Hi6b, H15, H22, H28
16b  1.40 (d, J=14.4 Hz, 1H) H15, H16a Hl6a, H27, H15, H22

17 — 42.01 (Q) H15, H16, H21, H22, H28

18 — 136.92 (Q) H12, H19, H16a, H30

19a 230 (d, J=14.8 Hz, 1H) 1736(5) H19b H21, H29, H30 H19b, H12, H27, H29
19b  1.64 (d, J=14.8 Hz, 1H) H19a H19a, H22, H28, H30
20 — 32.17 (Q) H19, H21, H29, H30

2la  139~1.33(m, 1) 44.07(S) H21b,H22 HI9a, H29, H30 H30, H29, H22, H19b
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No. & & COSY HMBC NOESY
21b  1.30 (dd, J=13.5, 4.0 Hz, 1H) H21b, H22 H30, H29, H22, H19b
22 3.19(dd,J=14.0,4.5Hz, 1H)  75.46 (T) H2la, H21b H21, H30 H16b, H21a, H21b, H29
23 1.16(s, 3) 26.87 (P) H24 H6, H5
24a  3.35(d,J=11.00 Hz, 1H) 6799 ) H24b H23, H5, Hé6a
24b  3.31(d,J=11.00 Hz, 1H) H24a H5, Hé6a
25 092, 3) 22.47 (P) H1, H5, H9, H10 H26
26 0.67(s,3) 17.12 (P) H7, H8, H9, H14 H25, H6a, H7a, H12
27 0.87(s,3) 14.78 (P) H15 H16b, H9, H19a
28 0.95(s,3) 19.21 (P) H22, H16, H16 H15, H19b
29 0.74(s,3) 25.49 (P) H19, H21, H30 H19a, H22
30 0.93(s,3) 32.59 (P) H21, H29 H19b
150H 3.90 (d, J=4.8 Hz, 1H) H15
220H 4.46 (d, J=4.25 Hz, 1H) H22

CP—AHBE, S— PR, T— 5k, Q—FHK.

ExX 1 MO16 1141451 K

Scheme 1 The molecular structure of MO16
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26, 28 A I REAE T [H] . 15-H A1 22-H [RHE &5 5 (3
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T B aa 7 ae f54, Ml DA 15 67 FIRER A
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