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Cembrane—type Diterpenes from Croton laevigatus Vahl

ZHANG Jing, LUO Xingli, ZHANG Jingfeng, GAO Lan, CHEN Yegao
(School of Chemistry and Chemical Engineering , Yunnan Normal University , Kunming 650500, China)

Abstract: The twigs and leaves of Croton laevigatus Vahl was dried and extracted with methanol, and five cembrane—type
diterpenoids were isolated by silica gel column chromatography, Sephadex LH-20 column chromatography and thin layer
chromatography. The structures of these compounds were identified as sublylactones A (1) and B (2), laevigatlactones C (3),
E (4) and F (5) on the basis of analysis of their spectroscopic data and physicochemical properties. Sublylactones A (1) and
B (2) were isolated from this plant for the first time.
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Figure 1 Cembrane—type diterpenes from Croton laevigatus Vahl
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JEBTRERE : 80 ~ 100 H ,200 ~ 300 H s HAERE , 7 S 1AL T 5 Sephadex LH-20 HE M 5 )23 )2 M ik A
HSGF254 , 50 &5 VT A RE R I A FRZS A 5 48500 R 10% B R £ B, T s 7038 ok Tolk g (FE 2% ) s Hog it
A A alisl g4l
1.3 EHHE

DG B AR A = B P AR , i [ B 2 B2 B 245 AR T A W52 it 2 1 3 2 5 v 22 D 2
M Croton laevigatus Vahl,

2 LEMHRRSSE

e B AR (11.5 keg) Bt AR, Tl FUER (50 L) IRIEHZIS UK, K H Rt i e 4 74 39 P e i
(1.8 kg) o MM LBE-/KXS HEERSEW AL I 10 UK, I8 5 W47 75 31 TR SR A I (760 ¢) o LR LT
AP FHRERE (80 ~ 100 H)FEFE , HEATRESAT Z M7, AT LR £ (0: 11 :0) FEATEL VR , 2 TCLAG %,
HF) 8N (F1-F8) o FIFHAE I AE 24T Sephadex LH-20 BEREATJZHT X 5 (f7MBE R 5 5: 1) 353 vE
17 8 4y 8 2l Ak 75 3] sublylactone A (1, 15.1 mg) , sublylactone B (2, 10.0 mg) , laevigatlactones C (3, 8.1
mg), E (4, 6.3 mg)FF (5, 6.7mg).

3 HHETE

{659 1: sublylactone A, TCEIHARY) , 10% i FR £ BEVE WM R R LA, MF : C,,H,,0,, MW: 334; 'H
NMR (500 MHz, CDCL,) §,.6.93 (1H, m, H-11), 547 (1H, d, J = 15.6 Hz, H-7), 542 (1H, m, H-3),
542 (1H, d, J = 15.6 Hz, H-6), 5.38 (1H, m, H-2), 2.34 (2H, d, J = 7.3 Hz, H-5), 2.17 (2H, d, J =
14.1, 6.3 Hz, H-13), 2.13 (2H, m, H-10), 1.94 (1H, dd, J = 14.1, 14.1, 6.3 Hz, H-14b), 1.88 (1H, m,
H-9b), 1.86 (1H, m, H-15), 1.84 (1H, m, H-9a), 1.78 (1H, dd, J=14.1, 6.3 Hz, H-14a), 1.39 (3H, s,
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H-18), 1.27 (3H, s, H-19), 0.96 (3H, d, J=7.1 Hz, H-17), 0.94 (3H, d, J =7.1 Hz, H-16), “C NMR
(125 MHz, CDCl,) §.: 168.1 (s, C-20), 146.3 (d, C-11), 138.6 (d, C-3), 137.9 (d, C-7), 127.1 (d, C-
2), 1243 (s, C-12), 124.0 (d, C-6), 85.7 (s, C-1), 72.6 (s, C-4), 72.5 (s, C-8), 46.7 (1, C-5), 41.2
(t, C-9), 37.2 (d, C-15), 26.9 (1, C-14), 26.5 (q, C-19), 25.6 (t, C-10), 25.2 (¢, C-18), 21.0 (t, C-
13), 17.3 (q, C-16), 16.8 (q, C-17). 5 CHRIRIE Y sublylactone A i) 'H NMR 1 *C NMR g 3 A —5, K
AL AW 185 A sublylactone A",

.45 ¥ 2: sublylactone B, TG AR , 10% B R £ BERS WM AR R VR 25 €4, MF: CyH,0,, MW: 334; 'H
NMR (500 MHz, CDCL,) 8, 6.04 (1H, m, H-11), 5.60 (1H, d, J = 15.8 Hz, H-2), 5.58 (1H, d, J = 15.8
Hz, H-3), 5.46 (1H, m, H-6), 5.33 (1H, dd, J = 15.8, 2.5 Hz, H-7), 2.98 (1H, m, H-10b), 2.50 (2H,
m, H-13), 2.44 (1H, ddd, J = 14.5, 2.8, 2.3 Hz, H-5b), 2.19 (1H, m, H-10a), 2.15 (1H, dd, J = 14.5,
2.8 Hz, H-5a), 1.91(1H, m, H-9b), 1.86 (1H, m, H-14b), 1.82 (1H, m, H-15), 1.80 (1H, m, H-14a),
1.76 (1H, dd, J=5.9, 2.9 Hz, H-9a), 1.30 (3H, s, H-18), 1.25 (3H, s, H-19), 0.94 (3H, d, J=7.3 Hz,
H-17), 0.92 (3H, d, J = 7.3Hz, H-16) ., "“C NMR (125 MHz, CDCL,) §.: 167.3 (s, C-20), 149.3 (d, C-
11), 1385 (d, C-7), 137.4 (d, C-3), 1255 (d, C-2), 124.0 (s, C-12), 123.0 (d, C-6), 86.0 (s, C-1),
73.5 (s, C-4), 73.4 (s, C-8), 47.3 (t, C-5), 42.4 (1, C-9), 37.5 (d, C-15), 31.0 (q, C-19), 28.6 (¢, C-
18), 28.5 (1, C-14), 26.8 (t, C-10), 24.4 (1, C-13), 17.5 (q, C-16), 17.5 (q, C-17) o 5 CHkHRIA 1 sub-
lylactone B[ 'H NMR 1 "C NMR £§4li A — 35, A6 A5 2 8 5 4 sublylactone B!,

AW 3 laevigatlactone C, TCEOIMIRY) , 10% iR LBEFE RN K24, MF: C,H,,0,, MW: 318, 'H
NMR (500 MHz, CDCL,) §,,6.98 (1H, dd, J=11.1, 2.5 Hz, H-11), 5.71 (1H, d, J = 16.0 Hz, H-2), 5.64
(1H, d, J=16.0 Hz, H-3), 4.66 (1H, t, J = 8.5 Hz, H-7), 2.71 (1H, m, H-13a), 2.31 (1H, dd, J =13.5,
11.1 Hz, H-10a), 2.24 (1H, dd, J=13.5, 6.4 Hz, H-9a), 2.20 (1H, d, J = 13.5 Hz, H-10b), 2.13 (1H, m,
H-13b), 2.10 (1H, m, H-6a), 2.04 (1H, m, H-6b), 1.99 (1H, t, J = 6.4 Hz, H-9b), 1.94 (1H, m, H-
14a), 1.83 (1H, d, J = 8.0 Hz, H-5a), 1.80 (1H, t, J = 7.3 Hz, H-15), 1.65 (1H, m, H-14b), 1.54 (1H,
m, H-5b), 1.54 (3H, s, H-19), 1.22 (3H, s, H-18), 0.97 (3H, d, J=7.3 Hz, H-16), 0.97 (3H, d, J =
7.3 Hz, H-17), "“C NMR (125 MHz, CDCl,) 8.: 169.1 (s, C-20), 148.3 (d, C-11), 138.3 (d, C-3), 132.6
(s, C-8), 130.6 (d, C-7), 126.7 (s, C-12), 126.0 (d, C-2), 88.3 (s, C-1), 74.1 (s, C—4), 43.6 (t, C-
5),39.3 (d, C-15), 38.6 (t, C-9), 32.1 (q, C-18), 28.8 (1, C-14), 27.1 (1, C-10), 24.0 (d, C-6), 22.0
(t, C-13), 17.7 (q, C-17), 17.6 (q, C-19), 16.9 (q, C-16) . 5 CHKHIE [ laevigatlactone C ) 'H NMR
F1°C NMR S A —20, ik &9 3 M laevigatlactone C'"'",

LG W) 4. laevigatlactone E, TCOIHPIRY , 10% BIR O B RO A4, MF: C,0H,,0,, MW 334; 'H
NMR (500 MHz, CDCI,) §,.6.84 (1H, m, H-11), 5.60 (1H, m, H-6), 5.48 (1H, d, J = 15.9 Hz, H-2),
5.35 (1H, dd, J =153, 1.7 Hz, H-7), 5.31 (1H, d, J = 15.9 Hz, H-3), 2.43 (1H, m, H-13a), 2.33 (1H,
m, H-5a), 2.23 (1H, m, H-13b), 2.20 (1H, m, H-10a), 2.18 (1H, m, H-5b), 2.14 (1H, m, H-10b),
2.05 (1H, dd, J=12.2, 6.0 Hz, H-14a), 1.88 (1H, m, H-9), 1.85 (1H, m, H-15), 1.77 (1H, dd, J =12.2,
6.0 Hz, H-14b), 1.33 (3H, s, H-19), 1.26 (3H, s, H-18), 0.94 (3H, d, J=7.0 Hz, H-16), 0.94 (3H, d,
J =17.0 Hz, H-17), “C NMR (125 MHz, CDCI,) 8.: 168.9 (s, C-20), 146.3 (d, C-11), 138.6 (d, C-3),
137.9 (d, C-7), 127.1 (d, C-2), 124.3 (s, C-12), 124.0 (d, C-6), 85.7 (s, C-1), 72.7 (s, C-4), 72.5 (s,
C-8), 46.7 (1, C-5), 41.2 (t, C-9), 37.2 (d, C-15), 29.8 (q, C-18), 29.4 (1, C-14), 269 (1, C-10),
26.6 (q, C-19), 21.0 (t, C-13), 17.3 (q, C-16), 16.9 (q, C-17) . 5 kR iE ¥ laevigatlactone E 1) 'H
NMR 1 °C NMR $ 3R —3, Nk &4 40 N laevigatlactone E'"',

AW 5: laevigatlactone F, TLEIHARY , 10% iR £ B R A 556, MF: C,,H,,05, MW: 350; 'H
NMR (500 MHz, CDCl,) §,: 6.80 (1H, dd, J=11.4, 2.3 Hz, H-11), 5.62 (1H, ddd, J=15.8, 10.7, 3.4 Hz,
H-6), 5.51 (1H, d, J = 15.8 Hz, H-2), 5.31 (1H, dd, J = 15.7, 2.1 Hz, H-7), 5.20 (1H, d, J = 15.8 Hz,
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H-3), 2.41 (1H, m, H-13a), 2.29 (1H, dd, J=14.9, 3.1 Hz, H-5a), 2.23 (1H, m, H-13b), 2.19 (1H, m,
H-10a), 2.15 (1H, m, H-10b), 2.13 (1H, m, H-5b), 1.99 (1H, dd, J=13.7, 6.2 Hz, H-14a), 1.84 (1H,
d, J=14.1, 3.0 Hz, H-9a), 1.82 (1H, s, H-15), 1.78 (1H, dd, J = 14.1, 3.0 Hz, H-9b), 1.72 (1H, dd,
J=13.7, 6.2 Hz, H-14b), 1.29 (3H, s, H-19), 1.22 (3H, s, H-18), 0.95 (3H, d, J=7.3 Hz, H-17), 0.94
(3H, d, J =73 Hz, H-16). “C NMR (125 MHz, CDCl,) 8.: 170.7 (s, C-20), 148.5 (d, C-11), 140.2 (d,
C-3), 133.3 (d, C-7), 1282 (d, C-6), 125.7 (d, C-2), 1255 (s, C-12), 87.7 (s, C-1), 84.2 (s, C-8),
73.0 (s, C-4), 47.5 (t, C-5), 38.5 (1, C-9), 38.1 (d, C-15), 30.8 (t, C-14), 29.9 (q, C-18), 25.9 (t, C-
10), 24.6 (1, C-13), 22.0 (q, C-19), 17.7 (q, C-16), 16.8 (q, C-17) . 53Rk IE [ laevigatlactone F
Y "H NMR A1 °C NMR £ 4 A — 20, I AL S 5576 4 laevigatlactone FI',

4 Fig
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