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# E. BB WL =K Trigonostemon lutescens 1 iR Tk FEE /3 BRENBE =5 R SRR I
ATy B alifth, MRIEEAE TR S RS AWM. SER NI =T AR 95% LEEAEH T 4y 2515 3] 12 A
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Study on daphnane diterpenoids of 7rigonostemon lutescens
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Abstract: Objective To study the daphnane diterpenoids of Trigonostemon lutescens form Guangxi province. Methods The ethanol
extract of 7. lutescens was separated and purified by column chromatography, and the structures of the compounds were identified by
physicochemical properties and spectral data. Results Twelve daphnane diterpenoids were separated and identified form T. lutescens
as trigoxyphin A (1), 3,16a-dihydroxy-kaurane (2), entkaurane-3,16a-diol (3), 10,16a-dihydroxy-isokaurane (4), entkaurane-3,
5,16a-triol (5), 8a-hydroxy-3,4-secopimara-4,15(18)-diene-3-oic acid (6), 8o-hydroxy-3,4-secopimara-4,15(18)-diene-3-oate (7),
3,4-secopimara-4,8(9),15(18)-triene-3-acid-methyl ester (8), trigoflavidone A (9), clerodane-2,4,11-triene-17-acid methyl ester (10),
3a-dihydroxy-kaurane-16-ene (11), and 13a-dihydroxy-kaurane-16-ene-18-acid methyl ester (12). Conclusion All these daphnane
diterpenoids are first separated and identified form 7. lutescens.
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BEYE, R E S R R . AR =
A2 VIR =F AR BRI, 2] THRIEE
25kt A SCRRARIE AR I S o3 B AL S a4
O 2 BR R Staphylococcus aureus I ETR IS B
AN, B S AR A
BGrs GEIFRRI AL =R BB, ARSI
= FARATIRIGN B, 1930 7 12 DR a4,
A RE H trigoxyphin A (1) 3,160- - F2JE- T 7¢42
%t (3,160-dihydroxy-kaurane, 2). 3,160-—F2HFE- %]k
WA 45¢E (enkaurane-3,160-diol, 3). 10,160~ —F2Hk-
5 58425 (10,160-dihydroxy-isokaurane, 4)+ 3,5,160-
=FRFL-SF e 1S AZ B¢ (entkaurane-3,5,16a-triol, 5).
8a- J& K -3,4- I B1 g KA i -4,15(18)- — 4% -3- 1R
[8a-hydroxy-3,4-secopimara-4,15(18)-diene-3-oic acid,
6], 8o-FEHE-3 4-FFINIFIALE-4,15(18)-—Jf-3-1K F iR
[8a-hydroxy-3,4-secopimara-4,15(18)-diene-3-oate, 7]+
3 4-FF IR FA SE-4,8(9),15(18)-—)fi-3-1% F i [3,4-
secopimara-4,8(9),15(18)-triene-3-acid methyl ester, 8].
trigoflavidone A (trigoflavidone A, 9). 7&%'}i-2,4,11-
—H5-17-FR i (clerodane-2,4,11-triene-17-acid methyl
ester, 10). 3a-F2JE-DI5EA2H-16-44 (3a-hydroxy-
kaurane-16-ene, 11). 130-F£3E-16-4i- V5212 4¢-18-
R H s ( 130-hydroxy-kaurane-16-ene-18-acid methyl
ester, 12). &M EIRMNEIE=F A5
RCETIR

1 X5

VNMRS 600 MHz # @3 9%4% (Varian 227D,
ESQUIRE HCT Jii%{% (Bruker. Daltonics /A 7]),
Laborota 4000 Y Jig % 75 &A% (Heidolph {X & A F]),
MCI ¥ {43544 8 MCI CHP 20P 75~150 pm (=35
WLARD, FERERER (200~300 HD. W5
FERRIR Gasa (5 BUFFEAL T ), BERAE B R
Sephadex LH-20 (Pharmacia A 7)), JAHF: (4% RE
JiX RP g 40~60 um (Merck A7) ).

AL EAF R T 2007 EREEH) TP S
Jetli, )V R AR S Bt R R AR 8 KRR
—EARBHEY AL = FEAK Trigonostemon lutescens
Y. T. Chang et J. Y. Liang, FEHRA (YCX1019) R
T IR ARE B
2 RESE

FRIUWET- R Ja IR B A6 = AR K 30 kg,
95% LM RIFHEE 3 I, BRI 3 h, ST WA
W IMACETE G IR AE . BER OlE. 1T I

I, WA RO MRAERGT > 474 g, BERR LR
AHHS> 502 g.

A Y T A B8 3 8 Ak R A €L T LA A el k- T TR
Ll (1:0—0: 1) BREEUEME, 19314 NMAr (Fr.
1~4) . Fr. 4 ZHRERAE 3% LA BE-BE R LR (50 -
1=1 1D —~NEIE TN B A2 4 Mgy (Fr.
4-1~4-4), Fr.4-1 LA ENE ., EL; WSS
Y7 (7.1 @) Fr. 4-2 IR SAHRE AT (3 . FEIR
FEAE . F45 1T 2IEY) 4 (20 mg). 5 (10 mg).
Fr. 4-3 & R AR 2 GY 2 (11 mg). 3
(8 mg). 6 (29 mg) A8 (60 mg). Fr.4-4 LHEfIR
R, BERAE AR AT 9 (0.2 2,

it R T AR B0 o 0 ek R e € it LA o - 7 T
(50 1 10 : 1) BHEEDEMATE] 3 ANsr (Fr. 1~3),
Fr. 1 Zefkeht (il LUA k- R 408 (30 0 1—0 ©
D BEEBENL G433 3 Mgy (Fr. 1-1~1-3). Fr. 1-1
AR AT OIS LA - (35 0 101 1) FRJ%
Vel 3) 3 AMA4> (Fr. 1-1-1~1-1-3). Fr. 1-1-1 &
AT (3 . B (%3 201654 10 (9 mg) Al
11 (71 mg). Fr. 1-1-2 LEAFORE . ERAE O
2R AP 12 (85 mg). Fr. 1-1-3 LhERRFE( L.
SO I AT: v A AT (1% A3 21540 1(5 mg)-.
3 ST

WA 1: ALK A . 'H-.NMR (600 MHz,
CD;COCD) 6: 7.58 (1H, brs, H-4"), 5.30 (I1H, brs,
4-OH), 5.05 (1H, brs, 5-OH), 7.82 (2H, m, H-3", 5"),
745 (2H, m, H-3', 5'), 7.42 (1H, m, H-4"), 8.05 (2H,
brd, J = 7.2 Hz, H-2", 6"), 7.43 (2H, m, H-2', 6), 5.52
(1H, brd, J = 8.0 Hz, H-1), 4.69 (1H, brd, J = 2.4 Hz,
H-160), 4.05 (1H, brs, H-12), 3.39 (1H, brd, J = 2.4 Hz,
H-16B), 3.17 (1H, m, H-5), 1.14 (3H, d, J = 7.2 Hz,
H-18), 1.77 3H, s, H-20), 1.80 (3H, s, H-17); "*C-NMR
(150 MHz, CD;OD) d: 159.9 (s, C-1), 137.2 (s, C-2),
209.5 (s, C-3), 73.4 (s, C-4), 72.7 (d, C-5), 67.3 (t, C-7),
35.4 (t, C-8), 80.7 (s, C-9), 48.0 (t, C-10), 39.2 (t, C-11),
71.9 (d, C-12), 87.0 (s, C-13), 82.7 (s, C-14), 142.1 (s,
C-15), 113.4 (t, C-16), 19.6 (q, C-17), 11.3 (q, C-18),
10.0 (g, C-19), 19.6 (g, C-20), 1183 (s, C-1"), 135.3 (d,
C-2'), 128.1 (d, C-3"), 1262 (d, C-4'), 129.7 (d, C-5"),
126.2 (d, C-6"), 128.0 (d, C-7"), 165.8 (s, C-1"), 129.5 (d,
C-2"), 129.8 (d, C-3", 7"), 128.5 (d, C-4", 6"), 133.3 (s,
C-5"). DA_E%ls 5ok e A — 5, i et
EW 1 24 trigoxyphin A
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&Y 2. AEgERE (D . "H-NMR (600
MHz, CD;COCDs3,) 6: 3.34 (1H, d, J = 5.4 Hz, 3-OH),
3.28 (1H, s, 16-OH), 3.10 (1H, dt, J = 5.4, 11.0 Hz,
H-3), 1.84 (2H, m, H-2), 1.65 (2H, m, H-15), 1.79
(1H, m, H-13), 1.26 (3H, s, H-17), 1.04 (3H, s, H-20),
0.95 (3H, s, H-18), 0.75 (3H, s, H-19); *C-NMR (150
MHz, CD;COCD3) d: 38.4 (t, C-1), 27.4 (t, C-2), 76.0
(d, C-3), 38.6 (s, C-4), 57.3 (d, C-5), 19.7 (t, C-6),
422 (t, C-7), 389 (s, C-8), 55.2 (d, C-9), 44.0 (s,
C-10), 18.6 (t, C-11), 26.8 (t, C-12), 47.1 (d, C-13),
38, 7 (t, C-14), 57.7 (t, C-15), 77.7 (s, C-16), 32.1 (q,
C-17), 28.0 (q, C-18), 17.3 (q, C-19), 15.3 (q, C-20).
PAE$ctis 5 semk i e A — 2, s e ey 2
M 3,160- —FE5E- DL Fe ks ki

A 3 AtaanEt i (ABD. "H-NMR (600
MHz, CD;COCD;) d: 3.21 (1H, d, J = 5.4 Hz, 3-OH),
2.99 (1H, s, 16-OH), 3.02 (1H, dt, J = 5.4, 11.0 Hz,
H-3), 0.78 (2H, m, H-2), 1.66 (2H, m, H-15), 0.80
(1H, m, H-9), 1.09 (3H, s, H-17), 0.85 (3H, s, H-19),
0.84 (3H, s, H-20), 0.65 (3H, s, H-18); C-NMR (150
MHz, CD;COCD3) d: 37.6 (t, C-1), 27.0 (t, C-2), 77.9
(d, C-3), 38.6 (s, C-4), 55.6 (d, C-5), 18.3 (t, C-6),
39.8 (t, C-7), 37.2 (s, C-8), 51.1 (d, C-9), 33.3 (s,
C-10), 23.2 (t, C-11), 37.9 (d, C-12), 23.7 (t, C-13),
27.0 (t, C-14), 57.6 (t, C-15), 70.2 (s, C-16), 30.0 (q,
C-17), 27.8 (q, C-18), 15.3 (g, C-19), 13.6 (q, C-20).
DA_E$eds Sk apoE 2 A 8, M et 3
3,160~ —FEFEXF i UL e A i o

e 4. AEAEHS CFED. "H-NMR (600
MHz, CD;COCDs) 6: 3.22 (1H, s, 10-OH), 2.96 (1H,
s, 16-OH), 0.63 (2H, m, H-2), 0.82 (2H, m, H-6), 0.91
(1H, m, H-1), 1.17 3H, s, H-18); "“C-NMR (150
MHz, CD;COCD;) d: 48.5 (d, C-1), 27.2 (t, C-2), 26.7
(t, C-3), 39.2 (s, C-4), 48.9 (d, C-5), 19.7 (t, C-6), 37.2
(t, C-7), 44.8 (s, C-8), 55.2 (d, C-9), 77.4 (s, C-10),
20.0 (t, C-11), 38.6 (t, C-12), 56.9 (d, C-13), 42.1 (t,
C-14), 56.9 (t, C-15), 77.6 (s, C-16), 27.9 (q, C-17),
23.9 (q, C-18), 17.2 (q, C-19), 15.2 (q, C-20). LA L%
WGk A S, et aY 4 R
10,160- —F2 3-S5 DU5e A2

&Y 5. AME{A. 'THINMR (600 MHz,
CD;COCDs) d: 3.21 (1H, d, J = 5.4 Hz, 3-OH), 2.97
(1H, s, 5-OH), 3.02 (1H, dt, J = 5.4, 11.0 Hz, H-3),

0.78 (2H, m, H-11), 1.66 (2H, m, H-7), 0.80 (1H, m,
H-9), 1.09 (3H, s, H-17), 0.85 (3H, s, H-20), 0.84 (3H,
s, H-19), 0.65 (3H, s, H-18); "C-NMR (150 MHz,
CD;COCD3) 6: 37.6 (t, C-1), 27.0 (t, C-2), 77.9 (d,
C-3), 38.6 (s, C-4), 55.6 (d, C-5), 18.3 (t, C-6), 39.8 (t,
C-7), 37.2 (s, C-8), 51.1 (d, C-9), 33.3 (s, C-10), 23.2
(t, C-11), 37.9 (d, C-12), 23.7 (t, C-13), 27.0 (t, C-14),
57.6 (t, C-15), 70.2 (s, C-16), 30.0 (q, C-17), 27.8 (q,
C-18), 15.3 (q, C-19), 13.6 (q, C-20). LI ¥ 53¢
BRIRE A S, M etk 5 08 3,5,160-—
FRILSH e LS AZ kot

wEY 6: FAIEEK. 'THINMR (600 MHz,
CD;COCDs) d: 5.94 (1H, m, H-180), 5.22 (1H, m,
H-18B), 4.97 (1H, d, J = 1.8 Hz, H-160), 4.81 (1H, d,
J = 1.8 Hz, H-16p), 0.79 (3H, s, H-20), 1.11 (3H, s,
H-17), 121 (3H, s, H-19); “C-NMR (150 MHz,
CD;COCD3) &: 36.9 (t, C-1), 26.6 (t, C-2), 179.0 (s,
C-3), 148.1 (s, C-4), 47.6 (d, C-5), 17.2 (t, C-6), 18.3
(t, C-7), 72.3 (s, C-8), 57.3 (d, C-9), 36.8 (s, C-10),
38.0 (t, C-11), 41.4 (t, C-12), 46.7 (s, C-13), 37.8 (t,
C-14), 146.2 (d, C-15), 110.3 (t, C-16), 16.2 (q, C-17),
106.8 (t, C-18), 27.5 (g, C-19), 14.2 (q, C-20). LA %k
a5 ek A -5, R A 6 N Sa-
FAHE-3,4-FFFRUEAA Bi-4,15(18)-—45-3-TR -

WA 7: (A ARCRED . 'H NMR (600 MHz,
CD;COCD3) 6: 4.86 (1H, d, J = 1.8 Hz, H-18a), 4.85
(1H, d, J = 1.8 Hz, H-18p), 4.75 (1H, d, J = 1.8 Hz,
H-160), 4.67 (1H, d, J = 1.8 Hz, H-16p), 3.56 (3H, s,
H-OCH,), 1.01 (3H, s, H-20), 1.31 (3H, s, H-19), 1.72
(3H, s, H-17); “C-NMR (150 MHz, CDsCOCD:;) 6:
24.4 (t, C-1), 34.0 (t, C-2), 173.7 (s, C-3), 149.6 (s,
C-4), 42.3 (d, C-5), 17.8 (t, C-6), 24.6 (t, C-7), 77.3 (s,
C-8), 50.7 (d, C-9), 40.6 (s, C-10), 40.2 (t, C-11), 37.0
(t, C-12), 44.7 (s, C-13), 34.0 (t, C-14), 147.5 (d,
C-15), 110.4 (t, C-16), 27.5 (g, C-17), 102.2 (t, C-18),
16.2 (g, C-19), 14.2 (q, C-20), 50.7 (g, C-OCH3). LI
B S SRR SR A S, s e A Tk
8a-FEHE-3,4-FF M IFAA Bi-4,15(18)- —Mi-3-1R H1 s o

A 8: SR CH ) . 'H-NMR (600 MHz,
CD;COCDs3) 6: 4.84 (1H, d, J = 1.8 Hz, H-160), 4.82
(1H, d, J = 1.8 Hz, H-16p), 4.70 (1H, d, J = 1.8 Hz,
H-180), 4.64 (1H, d, J = 1.8 Hz, H-18B), 1.03 (3H,
s, H-19), 1.35 (3H, s, H-20), 1.75 (3H, s, H-17);
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BC-NMR (150 MHz, CDsCOCDs) d: 25.5 (t, C-1),
342 (t, C-2), 173.5 (s, C-3), 149.8 (s, C-4), 42.6 (d,
C-5), 17.9 (t, C-6), 24.6 (t, C-7), 131.2 (s, C-8), 128.7
(s, C-9), 41.6 (s, C-10), 40.9 (t, C-11), 38.0 (t, C-12),
44.7 (s, C-13), 34.0 (t, C-14), 145.6 (d, C-15), 112.3
(t, C-16), 28.5 (g, C-17), 103.2 (t, C-18), 15.2 (q,
C-19), 17.2 (g, C-20) .50.5 (q, C-OCH3). L E¥i#i 5
SCHRARIEIEA T, W A 8 N 3,4-JT K
HFFAME-4,8(9),15(18)-=4-3-R FF i .

&Y 9: it itiAk (HEE. "H-NMR (600 MHz,
CD;COCDs) 8: 6.04 (1H, s, H-14), 5.65 (1H, s, H-11),
5.94 (1H, m, H-15), 5.24 (1H, m, H-180), 5.21 (1H, m,
H-18p), 5.11 (1H, d, J=2.0 Hz, H-160), 492 (1H, d, J =
2.0 Hz, H-16B), 1.30 (3H, s, H-19), 1.51 (3H, s, H-17),
1.80 (3H, s, H-20); >C-NMR (150 MHz, CD;COCD3) §:
34.1 (t, C-1), 35.9 (t, C-2), 178.4 (s, C-3), 146.6 (s, C-4),
56.6 (d, C-5), 28.2 (t, C-6), 36.7 (t, C-7), 140.2 (s, C-8),
155.5 (s, C-9), 44.0 (s, C-10), 123.0 (d, C-11), 190.0 (s,
C-12), 51.2 (s, C-13), 121.3 (d, C-14), 138.6 (d, C-15),
112.3 (t, C-16), 23.6 (q, C-17), 105.8 (t, C-18), 17.2 (q,
C-19), 23.4 (q, C-20). LA FE¥i 5 sCikpiE A —
U8, = A 9 trigoflavidone A

AW 10: FIk K. 'H.NMR (600 MHz,
CD;COCDs) 6: 7.74 (1H, m, H-2), 7.65 (1H, m, H-3),
4.80 (1H, d, J = 1.8 Hz, H-18a), 4.75 (1H, d, J = 1.8
Hz, H-18p), 4.69 (1H, d, J = 1.8 Hz, H-16a), 4.58
(1H, d, J = 1.8 Hz, H-16B), 3.59 (3H, s, H-OCHj),
1.04 3H, s, H-15), 1.30 (3H, s, H-19), 1.06 GH, t, J =
7.2 Hz, H-20); "C-NMR (150 MHz, CD;COCD5) 6:
21.6 (t, C-1), 129.8 (d, C-2), 127.4 (d, C-3), 153.8 (s,
C-4),39.7 (s, C-5), 31.8 (t, C-6), 20.2 (t, C-7), 54.4 (d,
C-8), 36.1 (s, C-9), 49.1 (d, C-10), 26.5 (t, C-11), 32.7
(t, C-12), 146.3 (s, C-13), 28.9 (t, C-14), 11.8 (q,
C-15), 111.7 (t, C-16), 172.9 (s, C-17), 101.3 (t,
C-18), 194 (q, C-19), 144 (q, C-20), 49.4 (q,
C-OCH3). VA -¥dfs 5 sempdiis e A 5",
EAA) 10 470 B 6-2,4,11-—J-17-FR FF G .

a1 [Nk AR . "H-NMR (600
MHz, CD;COCDs) 8: 4.85 (1H, d, J = 2.4 Hz, H-170),
4.66 (1H, s, J = 2.4 Hz, H-17B), 3.14 (1H, m, H-30H),
1.02 3H, s, H-18), 1.31 (3H, s, H-19), 1.51 (3H, s,
H-20); "C-NMR (150 MHz, CD;COCD3) &: 37.7 (t,
C-1), 19.2 (t, C-2), 76.0 (d, C-3), 37.0 (s, C-4), 54.0

(s, C-5), 20.5 (t, C-6), 39.8 (t, C-7), 42.8 (s, C-8), 54.0

(d, C-9), 37.8 (s, C-10), 38.0 (t, C-11), 33.3 (t, C-12),

43.0 (d, C-13), 27.4 (t, C-14), 48.0 (t, C-15), 146.3 (s,

C-16), 111.7 (t, C-17), 15.6 (q, C-18), 28.4 (q, C-19),

17.6 (q, C-20). LA F3odls 5 Sk KA —5,

HUSEE Y 11 0 3a-F0E- DL Seiobe-16-0 .
WP 12: FAEA1EH CREE . "H-NMR (600

MHz, CD;COCD:;) d: 4.81 (1H, d, /J=2.0 Hz, H-17a),

4.59 (1H, s, J = 2.4 Hz, H-17p), 0.95 (3H, s, H-18),

1.31 (3H, s, H-20), 3.06 (3H, s, H-OCH;); *C-NMR

(150 MHz, CD;COCDs) 8: 37.7 (t, C-1), 19.2 (t, C-2),

38.0 (t, C-3), 37.6 (s, C-4), 54.9 (d, C-5), 20.6 (t, C-6),

39.8 (t, C-7), 42.9 (s, C-8), 54.0 (d, C-9), 38.0 (s, C-10),

38.0 (t, C-11), 33.2 (t, C-12), 79.0 (s, C-13), 27.4 (4,

C-14), 48.0 (t, C-15), 146.3 (s, C-16), 111.6 (t, C-17),
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