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A new chain-like cembranoid diterpene from leaves of Nicotiana tabacum
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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 spectral data. Results Five cembranoid diterpenes were obtained from the ethanol extract of the
leaves of N. tabacum and identified as (1S,2E,4R,6R,7E)-4,6,11-trihydroxy-1-isopropyl-4,8-dimethylpentadeca-2,7-dien-12-one (1),
(1S,2E,4R,6R,7E,11E)-2,7,11-cembradiene-4,6-diol (2), (1S,2E,4S,6R,7E,11E)-2,7,11-cembradiene-4,6-diol (3), (1S,2E,4R,6R,7E,
115)-2,7,12 (20)-cembratriene-4,6,11-triol (4), and (1S,2E,4S,6R,7E,115)-2,7,12(20)-cembratriene-4,6,11-triol (5). Conclusion
Compound 1 is a new chain-like cembranoid diterpene named nicotiaditerpene A.
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MEETFES 0 547 (1H, d, J=15.6 Hz), 5.31 (1H,
dd, J=9.6, 15.6 Hz), 5.23 (1H, d, J= 9.6 Hz), 1 {Ni%
AR IR 755 0u 4.76 (1H, td, J= 1.8, 9.6 Hz) FlI

£1 &4 18 "H-NMR (600 MHz, CDCl;). “C-NMR (150 MHz, CDCl;) #{3#E#1 HMBC #83%
Table 1 'H-NMR (600 MHz, CDCl;), *C-NMR (150 MHz, CDCl;) data and HMBC correlations of compound 1

A on dc HMBC (H—C)
1 1.76 (1H, m) 49.0 (CH) C-2, C-14, C-15
2 531 (1H, dd, J= 9.6, 15.6 Hz) 127.9 (CH) C-1,C-3,C-4
3 5.47 (1H,d, J=15.6 Hz) 137.8 (CH) C-2,C-4
4 — 74.0 (C) —

5 1.80 (1H, d, J= 9.6 Hz), 2.04 (1H, d, J = 1.8 Hz) 47.4 (CH,) C-4,C-6
6 4.76 (1H, td, J = 1.8, 9.6 Hz) 67.6 (CH) C-5,C-7,C-8
7 5.23 (1H, d, J=9.6 Hz) 130.0 (CH) C-6, C-8
8 — 137.9 (C) —
9 1.55 (1H, m), 2.30 (1H, m) 30.7 (CH,) C-8,C-10
10 1.74 (2H, m) 35.8 (CH,) C-9, C-11
11 3.59 (2H, t, J = 6.6 Hz) 62.7 (CH,) C-10, C-9
12 — 209.9 (C) —
13 2.35 (2H, m) 42.2 (CH,) C-12,C-14
14 1.75 (2H, m) 26.7 (CH,) C-1,C-13
15 1.55 (1H, m) 32.3 (CH) C-17, C-18, C-1
16 0.80 (3H, d, J= 6.6 Hz) 19.4 (CH3) C-15
17 0.85 (3H, d, J= 6.6 Hz) 21.2 (CH;) C-15
18 1.38 (3H, s) 31.2 (CHy) C-4
19 1.67 (3H, s) 16.6 (CH;) C-8
20 2.10 (3H, s) 30.2 (CH3) C-12
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dd, J=9.6, 15.6 Hz) f#{EAHX, oy 5.31 (1H, dd,J=
9.6,15.6 Hz) 5 5.47 (1H, d, J=15.6 Hz) {FAEM%,
AN oy 1.76 (1H, m) 5 1.75 2H, m) fE4EAHE, Oy
1.75 2H, m) 5 2.35 2H, m) fEfEAH%, LI EoCH
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Fig. 1 Structure fragments of compound 1
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dc 74.0 fAEMZE, oy 1.80 (1H, d, J = 9.6 Hz), 2.04
(1H, d,J=1.8 Hz) 5 ¢ 74.0 fFAEAHDG, SR BE A
R B B iRk C-4 #HiE. [AI, 78 HMBC i+, oy
2.35 (2H, m) 5 5¢ 209.9 fAFEAH G, $EoRFRIE S C-13
B, WL E HMBC MG, #ietha® 1 k1
ANTFERPURARER LA ™. Ak, 78 HMBC i
W, 0y 1.38 (3H, s) 5 dc 74.0 f74EAITE, oy 1.67 (3H,
s) 5 8¢ 137.9 AF7EM G, 01 2.10 (3H, s) 55 6¢ 209.9
TEERR, $EoR C-4. C-8 Fll C-12 A7 L 34)3EH &,
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Fig. 2 Structure and 'H-'H COSY and key HMBC

correlations of compound 1
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[M~+Na]", 7> 734 Cy0H340,. 'H-NMR (600 MHz,
CDCl3) 1 *C-NMR (150 MHz, CDCls) ¥4 W%
20 DL ook g A — 5, etk s
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WEw 3. Bttt (FEE-ZKD. ESI-MS m/z:
329.246 0 [M+Na]", 2> 7N CyH340,. 'H-NMR
(600 MHz, CDCl;) #1 "C-NMR (150 MHz, CDCl;)
Mol W% 20 L REEE S ScikaoE s A 51,
W ENAEY 3 N (1S2EAS,6R,TE11E)-2,7,11-
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CDCl;) #ll *C-NMR (150 MHz, CDCly) ¥4 W%
3o DL EHOHR 5 SckaR g A -8, s A
4 4y (1S2E4R,6R,7E,11S5)-2,7,12(20)-cembratriene-



¢ %% Chinese Traditional and Herbal Drugs 3f 46 % 585 14 3] 2015 7 A 2043 -
Fz2 {k&¥2 #0389 'H-NMR (600 MHz, CDCl;) #1 3C-NMR (150 MHz, CDCl;) #{iE
Table 2 'H-NMR (600 MHz, CDCl;) and *C-NMR (150 MHz, CDCl;) data of compounds 2 and 3
o 2 3
ikt o oc o oc

1 1.57 (1H, m) 46.4 (CH) 1.70 (1H, m) 46.6 (CH)

2 521 (1H,d,J=9, 15.6 Hz) 130.5 (CH) 5.35 (1H, dd, J = 8.4, 15.6 Hz) 128.0 (CH)

3 5.40 (1H, d, J=15.6 Hz) 136.3 (CH) 5.36 (1H, d, J=15.6 Hz) 137.8 (CH)

4 — 71.7 (C) — 72.7(C)

5 1.86 (1H, m), 2.01 (1H, m) 52.7 (CH,) 1.98 (1H, m), 2.03 (1H, m) 52.4 (CH,)

6 4.81 (1H, td, J=1.8, 9.0 Hz) 64.6 (CH) 4.50 (1H, td, J = 1.8, 9.0 Hz) 66.6 (CH)

7 5.26 (1H, d,J=9.6 Hz) 131.6 (CH) 5.35(1H, d,J=9.0 Hz) 130.8 (CH)

8 — 136.7 (C) — 137.1 (C)

9 1.56 (1H, m), 1.92 (1H, m) 39.0 (CH,) 1.50 (1H, m), 1.96 (1H, m) 39.0 (CH,)
10 2.05 (2H, m) 23.2 (CH,) 2.04 (2H, m) 23.5 (CH,)
11 5.00 (1H, t, J=4.8 Hz) 124.6 (CH) 5.06 (H, t, J= 5.6 Hz) 124.6 (CH)
12 — 133.2 (C) — 133.6 (C)
13 2.10 (2H, m) 36.7 (CH,) 2.15 (2H, m) 37.0 (CH,)
14 1.86 (2H, m) 27.8 (CH,) 1.68 (2H, m) 28.1 (CH,)
15 1.56 (1H, m) 33.1 (CH) 1.52 (1H, m) 33.2 (CH,)
16 0.79 (3H, d, J = 6.0 Hz) 19.5 (CH3) 0.82 (3H, d, J= 6.0 Hz) 19.5 (CH;)
17 0.83 (3H, d, J= 6.0 Hz) 20.8 (CH3) 0.85 (3H, d, J= 6.0 Hz) 20.8 (CH;)
18 1.39 (3H, s) 28.9 (CH3) 1.37 (3H, s) 30.3 (CH3)
19 1.70 (3H, s) 15.2 (CH3) 1.70 (3H, s) 15.2 (CH;)
20 1.51 (3H, s) 16.0 (CH3) 1.55 (3H, s) 16.3 (CH;)

#=3 k&4 40589 "H-NMR (600 MHz, CDCl;) #1 3C-NMR (150 MHz, CDCL;) #{iE
Table 3 'H-NMR (600 MHz, CDCl;) and *C-NMR (150 MHz, CDCl;) data of compounds 4 and 5
/A
ou Jc on dc

1 1.70 (1H, m) 49.1 (CH) 1.63 (1H, m) 48.9 (CH)

2 539 (1H, dd, J = 8.4, 15.6 Hz) 130.3 (CH) 5.45(1H, d,J=15.6 Hz) 127.5 (CH)

3 5.44 (1H, d, J=15.6 Hz) 138.7 (CH) 5.55(1H, d, J=15.6 Hz) 139.7 (CH)

4 — 72.7(C) — 74.0 (C)

5 1.89 (1H, m), 1.98 (1H, m) 53.8 (CH,) 1.85 (1H, m), 2.22 (1H, m) 46.5 (CHy)

6 4.66 (1H, td, J= 1.8, 9.6 Hz) 65.4 (CH) 4.66 (1H, td, J= 1.8, 9.0 Hz) 68.4 (CH)

7 5.32(1H, d, J=9.6 Hz) 131.4 (CH) 5.59 (1H, d, J=9.0 Hz) 128.5 (CH)

8 — 139.0 (C) — 137.6 (C)

9 1.54 (1H, m), 1.96 (1H, m) 31.8 (CH,) 1.54 (1H, m), 1.96 (1H, m) 29.8 (CH,)
10 2.05 (2H, m) 32.1 (CHy) 2.03 (2H, m) 32.9 (CH,)
11 3.90 (1H, t, J = 6.6 Hz) 73.7 (CH) 4.07 (1H, brs) 74.7 (CH)
12 — 153.7(C) — 151.6 (C)
13 2.09 (2H, m) 36.2 (CH,) 2.00 (2H, m) 34.6 (CH,)
14 1.64 (2H, m) 33.5 (CH,) 1.64 (2H, m) 29.4 (CH,)
15 1.57 (1H, m) 33.1 (CH) 1.60 (1H, m) 32.4 (CH)
16 0.85 (3H, d, J= 6.0 Hz) 19.1 (CH;) 0.87 (3H, d, J= 6.0 Hz) 19.2 (CH;)
17 0.87 (3H, d, J= 6.0 Hz) 21.3 (CH3) 0.89 (3H, d, J= 6.0 Hz) 20.8 (CH3)
18 1.32 (3H, s) 31.6 (CH3) 1.28 (3H, s) 33.3 (CHs)
19 1.72 BH, s) 17.0 (CH3) 1.67 BH, s) 16.0 (CH3)
20 4.87 (1H, d, J= 0.6 Hz), 5.03 (1H, brs)  110.9 (CH,) 4.94 (1H, brs), 5.06 (1H, brs) 111.1 (CH,)
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