¢ # % Chinese Traditional and Herbal Drugs 3% 48 % 8 133§ 201747 A © 2597 ¢

. RS o

A B Ay 1 DRSS
FRE, NEE, B 8, BTE, 25%, b &, Ao
HR AR R N E I AR ST, T M 450000
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A new diterpene from leaves of Nicotiana tabacum

ZHENG Qing-xia, LIU Ping-ping, ZHAI Niu, CHEN Qian-si, JIN Li-feng, CHEN Xia, ZHOU Hui-na
Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou 450000, China

Abstract: Objective To study the cembranoid diterpenes from the leaves of Nicotiana tabacum. Methods The cembranoid
diterpenes were isolated and purified by silica gel and preparative HPLC, and their structures were elucidated on the basis of their
physicochemistry properties and spectra data. Results Five cembranoid diterpenes were obtained from the ethanol extract of the
leaves of N. tabacum and identified as (1R,3E,7E,108,11E)-3,7,11-cembratriene-10,15-diols (1), (1S,2E,4S,6R,7E,10F,12S5)-2,7,10-
cembratriene-4,6,11-triol (2), (1S,2E,4R,6R,7E,10E,125)-2,7,10-cembratriene-4,6,11-triol (3), (1S,2E,4S,6R,7E)-4,6,11-trihydroxy-
1-isopropyl-4,8-dimethylpentadeca-2,7-dien-12-one (4), and (1S,2E,4R,6R,7E,11S5,12S5)-11,12-epoxy-2,7-cembradiene-4,6-diol (5).
Conclusion Compound 1 is a new cembranoid diterpene and named as nicotiaditerpene B, and compound 4 is a new natural product.
Key words: Nicotiana L.; leaves of Nicotiana tabacum; cembranoid diterpene; nicotiaditerpene B; (15,2E,4S,6R,7E)-4,6,11-trihydroxy-

1-isopropyl-4,8-dimethylpentadeca-2,7-dien-12-one
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6R,7E,10E,125)-2,7,10-cembratriene-4,6,11-triol (3).
(1S,2E,4S5,6R,7E)-4,6,11-trihydroxy-1-isopropyl-4,8-
dimethylpentadeca-2,7-dien-12-one (4). (1S,2E.4R,
6R,7E,115,125)-11,12-epoxy-2,7-cembradiene-4,6-diol
(5). Hrr, L&Y 1 2RI SCHRARIE BB &4,
i A s B (B D, B9 4 15 IR
R, R
1 NES5H

Bruker AVIII 600 7Y 4% ff 3t 9 e 1l 43 (4
Bruker /7] ); LTQ-Orbitrap Elite Jiili{% (3
Thermo Fisher /A ] ); Perkin-Elmer 341 g6 (3£
Perkin-Elmer 23 7] ); FTIR-84008 21 #MGi{ (H
KIGHATD; Agilent 1260 s ROBH (A% (£
A1) ; Kromasil100-5 Cyg 25 £ (i 43 (250
mmX 10 mm, 5pm, Fi#ft Kromasil 2A#)); )2
W HHERT GF254 FFE (IS AIREIR (75 By ilgvrede T
BRAED: HRAIA o all, WshH e (&
Fisher A w]) Atailal, Juh KiK.

JHIF RS T 2013 4F 9 JIR A A VFE 1T
Sy ph e [R5 28 ) 68 PR A o ] e e
ERIAIE ST Hv o0 < SRR 68 5 DAy iR e R A 0
Nicotiana tabacum L. [,
2 ROSSE

HHEEH I 8.0 kg, ZHAFVUR TR ST R 19
HR AR T4 0.8 kg, L (10 LX3) [Al$EHL 3 1K,

FEK 2 h, SRBGBIES PIWOE AR T 19 g, RFE I
K, R AT ST BEIR CREAREN,
PRI AT S AU RIS R SR A
. @AY (3.2 g) KMRERAE A, £
fi- N (10 0 0—0 1) BREVEN, 152 8 Myl
5y (Fr. A~H). I Fr. C CHiBE-aEd 5 0 1 yei
AT WG o S RERRE A, & be- TR (100 ¢
1. 80: 1. 60: 1. 40 : 1) BAEEVLM, 1534 Ak
4y (Fr. C1~C4), B Fr. C3 (& - HiE
60 © 1) PEBEES 7y, 28 m RO & (il o 25, 4331
th&Y 4 (4.5 mg); HUFr. C3 (& H - % 40 :
1 YRS 2 m B files (ol o B, MRS
Y2 (5.6mg) A3 (6.3mg). B Fr. E Cfyifik-iA
M 501 BEWGEAY) WRYE e SRR, S -
FHEE (100 1. 80: 1. 60:1. 50: 1. 40: 1) #f
FEvEm, 152 5 AMVERE 7> (Fr. E1~E5). B Fr. E2
TS 80 1 1 PRI, £ AU A
ke, HEMEY 1 (6.3 mg), HUFr. B4 (-
U PE-FEE 50 11 PeBEESY), & mReRUAH s
WEE, BEMLEYS (53 mg).
3 HZHEE

E 1: FERAR, 10%0MIR- LR
214, o]y —23.4° (c 0.1, MeOH). HR-ESI-MS %
HHESY T8 7 m/z 329.245 1 [M+Na]™ (5144
CyoH340,Na, 329.2457), 454y NMR #ils (3% 1),

#£1 &4 18 "TH-NMR (600 MHz, CDCl;) #1 *C-NMR (150 MHz, CDCl;) ##& % HMBC %
Table 1 'H-NMR (600 MHzCDCl;), *C-NMR (150 MHz, CDCl;) data, and HMBC correlations of compound 1

204 Oy ¢ HMBC (H—C)
1 1.36 (1H, m) 48.9, CH C-2,C-14
2 1.60 (2H, m) 28.8, CH, C-1
3 4.96 (1H, td, J = 6.0, 13.2 Hz) 124.7, CH C-4,C-18
4 — 134.7,C —
5 1.87 (1H, m), 2.05 (1H, m) 38.9, CH, C-4,C-3,C-6
6 2.03 (1H, m), 2.14 (1H, m) 24.1,CH, C-5,C-7
7 4.82 (1H, td, J=17.2, 13.8 Hz) 120.9, CH C-6,C-8
8 — 135.3,C —
9 2.18 (1H, m), 2.36 (1H, m) 32.9, CH, C-8,C-7
10 4.10 (1H, dd, J = 5.4, 15.0 Hz) 78.7, CH C-9, C-11,C-20
11 5.36 (1H, dd, J= 1.8, 13.6 Hz) 129.7, CH C-10, C-12
12 — 136.0, C -
13 1.98 (1H, m), 2.07 (1H, m) 38.2, CH, C-12,C-14
14 1.22 (1H, m), 1.35 (1H, m) 28.2, CH, C-1,C-13
15 — 74.0, C —
16 1.21 (3H, s) 28.3, CH, C-15
17 1.22 (3H, s) 27.5, CH, C-15
18 1.55 (3H, s) 10.6, CH; C-4,C-3
19 1.61 (3H, s) 15.6, CH; C-8
20 1.60 (3H, s) 15.7, CH, C-12
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fifi e Ho 500 CooH340,, AEFIEE R 4. IR JEiE
L (3350 em ). HIZE (2930, 2985cm ™)
X (1648 cm™) AL IR . "H-NMR # (600
MHz, CDCly) #3i 5 MHESAS S on 1.21 (1H, s,
H-16), 1.22 (1H, s, H-17), 1.55 (1H, s, H-18), 1.61
(1H, s, H-19), 1.60 (1H, s, H-20); {EZHX L H 3 4
SR T 0u 4.96 (1H, td, J = 6.0, 13.2 Hz, H-3), 4.82
(1H, td, J = 7.2, 13.8 Hz, H-7), 5.36 (1H, dd, J = 1.8,
13.6 Hz, H-11), /R4t AEA7E 3 AN XUEEZE 1 . [R]
W, SEes 1 NMERRESE S 0 4.10 (1H, dd, J =
5.4,15.0 Hz, H-10). 7£ *C-NMR (150 MHz, CDCl)
W, g5 20 MRS, R 6 ANMETK oc 124.7
(C-3), 134.7 (C-4), 120.9 (C-7), 135.3 (C-8), 129.7
(C-11), 136.0 (C-12); 1 MR HEEHK 5c 48.9 (C-1); 2
ANESETR o 78.7 (C-10), 74.0 (C-15), 5 N EER ¢
28.3 (C-16), 27.5 (C-17), 10.6 (C-18), 15.6 (C-19),
15.7 (C-20); 6 /N 3L 5¢ 28.8 (C-2), 38.9 (C-5),
24.1 (C-6), 32.9 (C-9), 38.2 (C-13), 28.2 (C-14). #i/R
WA 1k ik &t

7 "H-"HCOSY ¥, H-1 (64 1.36) 5 H-2 (dy
1.60), H-14 (64 1.22) fFFEMHIE, H-2 (6 1.60) 5
H-3 (0y 4.96) fFAEAISE, H-14 (54 1.22) 5 H-13 (0y
1.98) fEAEMIIE; H-6 (0y 2.05) 5 H-5 (0 2.05)« H-7
(O 4.82) FAAEAIDE, H-9 (05 2.18) 5 H-10 (dy 4.10)
TEAERIZE, H-10 5 H-11 (0y 5.36) fideMloe. ilid
P23 W s 5 P AR AE 3 AN SR BE (Cs-Co-Cr,
Co-C19-Ci1» C3-Co-C1-Ci4-C13) (B 1). 7F HMBC
W (B 1), H-3 (05 4.96) 5 C-4 (6¢ 134.7), C-5 (O¢
38.9), C-18 (6¢ 10.6) fE{EAHIG; H-7 (6u 4.82) 5 C-8
(0¢ 135.3), C-9 (¢ 32.9), C-19 (O¢ 15.6) FAAEAMIFK;
H-13 (0 1.98) 5 C-12 (6¢ 136.0), C-20 (¢ 15.7),
C-11 (5¢ 129.7) fFAEAHIG; H-1 (65 1.36) 5 C-15 (¢
74.0), C-16 (Oc 28.3), C-17 (d¢c 27.5) FEAEMITE, 1]
gERIHR ) 3 AR BN T C-34 C-7 Al C-11 47,
AR A 2EALRE C-10 (6c 78.7) A1 C-15 (5¢

~

16 A_\\ (‘
ko é
HO—

= 'H-'H COSY
— HMBC

El1 &Y 1 8LEEHME HMBC 1 'H-"H COSY #%
Fig. 1 Structure and key 'H-'H COSY and HMBC

correlations of compound 1

74.0) &5 T aHEN C-10 A1 C-15 P78 A74E— 55
SR, RS B et 5 1 PR RESS A —
AT A

FIH 1D-NOE M H AN &4 1 KIF 1 C-10
PRI AR SEARRY RUEAT T . SLrh, R
Oy 4.10 (H-10) J&, H-130 (04 1.98) F=/E THE2E, W
B} 0y 1.26 (H-11) J&, H-13B (0 2.07) F7ET RS,
PR C-10 MIFREEAL T B 4. FHIBEITIRAREE
AR IR AR, C-1 A N IR o
B, Kzt GW 4 % E A (1R,3E,7E,108,11E)-
3,7,11-cembratriene-10,15-diols. iy 44 A HAM 1k B.

& 2: AR K. ESI-MS m/z: 345241 2 [M+
Nal, 4> 734 Cy0H3405. ' H-NMR (600 MHz, CDCl3)
8: 1.50 (1H, m, H-1), 5.52 (1H, d, J = 15.6 Hz, H-2),
5.39 (1H, d, J = 15.6 Hz, H-3), 4.66 (1H, td, J = 1.8,
9.0 Hz, H-6), 5.54 (1H, d, J = 15.6 Hz, H-7), 5.54 (1H,
J = 15.6 Hz, H-11), 5.63 (1H, dd, J = 6.6, 14.4 Hz,
H-10), 0.79 (3H, d, J= 7.2 Hz, H-16), 0.84 (3H, d, J =
6.6 Hz, H-17), 1.27 (3H, s, H-18), 1.65 (3H, s, H-19),
1.19 (3H, s, H-20), 1.80 (1H, dd, J = 1.8, 13.8 Hz,
H-5a), 2.20 (1H, dd, J = 6.0, 13.8 Hz, H-5b), 2.70
(2H, brd, J = 12.6 Hz, H-9a, 9b), 4.78 (1H, td, J = 1.8,
6.0, 8.4 Hz, H-6); “C-NMR (150 MHz, CDCl;) §:
50.9 (C-1), 127.6 (C-2), 138.5 (C-3), 74.3 (C-4), 47.4
(C-5), 69.7 (C-6), 128.5 (C-7), 135.2 (C-8), 40.8
(C-9), 124.8 (C-10), 138.9 (C-11), 74.0 (C-12), 40.2
(C-13), 26.6 (C-14), 30.2 (C-15), 18.1 (C-16), 21.8
(C-17), 31.8 (C-18), 18.0 (C-19), 30.2 (C-20). LA F-¥k
o 5 SCERIRE A M, MR AY 2 N
(1S,2E,4S,6R,7E,10E,125)-2,7,10-cembratriene-4,6,11-
triol.

AW 3: HE R CREE-K) . ESI-MS m/z:
345.241 2 [M+Na], 4 73 A CyH340;. 'H-NMR
(600 MHz, CDCls3) 6: 1.52 (1H, m, H-1), 5.50 (1H,
d, J=15.6 Hz, H-2), 5.41 (1H, d, J = 15.6 Hz, H-3),
4.56 (1H, td, J = 1.8, 9.0 Hz, H-6), 5.50 (1H, d, J =
15.6 Hz, H-7), 5.50 (1H, d, J = 15.6 Hz, H-11), 5.61
(1H, dd, J = 6.6, 14.4 Hz, H-10), 0.77 (3H, d, J =
7.2 Hz, H-16), 0.80 (3H, d, J = 6.6 Hz, H-17), 1.17
(3H, s, H-18), 1.65 (3H, s, H-19), 1.16 (3H, s,
H-20), 1.70 (1H, dd, J = 1.8, 13.8 Hz, H-5a), 2.16
(1H, dd, J = 6.0, 13.8 Hz, H-5b), 2.72 (2H, brd, J =
12.6 Hz, H-9a, 9b), 4.78 (1H, td, J = 1.8, 6.0, 8.4
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Hz, H-6); “C-NMR (150 MHz, CDCL;) 6: 49.7 (C-1),
128.2 (C-2), 137.9 (C-3), 72.3 (C-4), 47.9 (C-5), 69.8
(C-6), 128.1 (C-7), 137.2 (C-8), 40.8 (C-9), 124.8
(C-10), 138.7 (C-11), 73.9 (C-12), 40.1 (C-13), 26.0
(C-14), 30.1 (C-15), 18.0 (C-16), 21.6 (C-17), 31.6
(C-18), 18.1 (C-19),29.9 (C-20). VL L-%idi 55 Sciikiis
— 5 S E S 3 (1S,2E.4R 6R,TE,10E,128)-
2,7,10-cembratriene-4,6,11-triol.

e 4. ARAK. ESI-MS m/z: 363251 8 M+
Nal, 73 72 Hh CaoHs604. 'H-NMR (600 MHz, CD;Cl)
o: 1.78 (1H, m, H-1), 5.51 (1H, dd, J = 9.0, 15.6 Hz,
H-2), 5.44 (1H, d, J = 15.6 Hz, H-3), 1.80 (2H, m,
H-5), 4.66 (1H, td, J = 1.8, 8.4 Hz, H-6), 5.25 (1H, d,
J = 8.4 Hz, H-7), 1.57, 1.92 (2H, m, H-9a, 9b), 2.06
(2H, m, H-10a, 10b), 3.63 (2H, m, H-11a, 11b), 2.39
(2H, m, H-13a, 13b), 1.70 (2H, m, H-14a, 14b), 1.50
(1H, m, H-15), 0.88 (3H, d, J = 6.6 Hz, H-16), 0.92
(3H, d, J = 6.6 Hz, H-17), 1.27 (3H, s, H-18), 1.63
(3H, s, H-19), 2.10 (3H, s, H-20); “C-NMR (150
MHz, CD;Cl) 6: 48.8 (C-1), 128.1 (C-2), 140.1 (C-3),
73.3 (C-4), 47.4 (C-5), 66.4 (C-6), 128.7 (C-7), 137.5
(C-8), 35.8 (C-9), 30.5 (C-10), 62.4 (C-11"), 209.9
(C-12), 42.2 (C-13), 26.4 (C-14), 32.2 (C-150), 19.3
(C-16), 20.8 (C-17), 30.2 (C-18), 16.6 (C-19), 27.0
(C-20). LA _E%fis 55 Scikaia S A — s, ko
k&% 4 & (1S,2E4S,6R,7E)-4,6,11-trihydroxy-1-
isopropyl-4,8-dimethylpentadeca-2,7-dien-12-one.

&Y s HER A . ESI-MS m/z: 347.245 6
[M+Na], 4> T34 CyHs60,. 'H-NMR (600 MHz,
CDCl3) d: 1.55 (1H, m, H-1), 5.20 (1H, dd, J = 9.0,
15.6 Hz, H-2), 5.35 (1H, d, J = 15.6 Hz, H-3), 4.43
(1H, td, J= 1.8, 9.0 Hz, H-6), 5.26 (1H, d, J= 9.6 Hz,
H-7), 1.52 (1H, m, H-15), 0.76 (3H, d, J = 7.2 Hz,
H-16), 0.82 (3H, d, J = 6.6 Hz, H-17), 1.34 (3H, s,
H-18), 1.74 (3H, s, H-19), 1.17 (3H, s, H-20);
BC-NMR (150 MHz, CDCly) &: 47.0 (C-1), 127.7
(C-2), 138.4 (C-3), 72.3 (C-4), 52.8 (C-5), 66.2 (C-6),
132.6 (C-7), 135.3 (C-8), 36.6 (C-9), 24.9 (C-10), 61.3
(C-11), 59.9 (C-12), 36.7 (C-13), 28.5 (C-14), 33.1
(C-15), 19.1 (C-16), 20.8 (C-17), 28.5 (C-18), 16.0
(C-19), 16.3 (C-20), LL_F- %t 5 SCiiffis S A5,
W% e & 5 (1S,2E,4R,6R,TE,118,125)-11,12-

epoxy-2,7-cembradiene-4,6-diol
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