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Chemical Constituents from Twigs of Trigonostemon lutescens (II)

YU Hai-qianl’z, BAI Hong-jinl, MEI Wen-1i*, ZUO Wen-jianz, WANG Hao’, YANG Jin-lingz,

1,2%
DAI Hao-fu
(1. College of Life Science, Tarim University, Alaer 843300, China; 2. Key Laboratory of Biology and Genetic Resources of Tropical Crops, Ministry

of Agriculture, Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China)

Abstract: In order to understand the chemical constituents of Trigonostemon lutescens, eleven compounds were
isolated from its 95% EtOH extract by silica gel and sephadex LH-20 column chromatography. On the basis of
spectral data, they were identified as ent-kaurane-3f,16B-diol (1), (3R,6R,7E)-3-hydroxy-4,7-megastigmadien-9-
one (2), palmarumycin JC2 (3), (£)-3-(3,4,5-trimethoxyphenyl)-1,2-propanediol (4), erythro-guaiacylglycerol-§3-
O-4'-coniferyl ether (5), threo-guaiacylglycerol--0-4'-coniferyl ether (6), 3-hydroxymethyl-5-(3-hydroxypropyl)-
7-methoxy-2-{3-methoxy-4-[1-(3,4-dimethoxybenzyl)-2-hydroxyethyl]phenyl}-2,3-dihydrobenzofuran (7),
ancistrocline (8), hamatine (9), scopolin (10), syringin (11). All the compounds were isolated from this plant for
the first time, and they were isolated from the genus Trigonostemon for the first time except of compound 12.
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1.1 ##t

AL = FA(Trigonostemon lutescens Y. T. Chang
et . Y. Liang) T* 2011 4F 9 H RTJ FE AT, 4
rp [ B RO B BEAC IE AR B 51 480, FEIERR
A (No. A20110901) 47 T [l iy 4l B = B 4
AP H AR T

1.2 (LB FAIK

R H B 0 72 2R F Brucker AV-500 %8 4%
WEAL(TMS NFx, Bt Bruker 23 \]); i i 52 %
Autospec-3000 JiT i3 ; 45 s e 2R AL 5 48 v X-5
AU 5 B0 a5 R UL AR A TE ) 5 BRIE ' B i o e
H Autopol BEJCAINZE . 2 (05 Rk A AT (3%
FEE(200~300 H, 60~80 H)¥ R ik T
77 it ; Sephadex LH-20 JUEHE A Merck 23 ] 77 i ;
D-101 KALWE MBI ARIE T 1L R Eht = 25 A PR A F .
PR 3 25 B ) o 28 Tl it o

1.3 BN 5

WAL =5 ARBR(15.7 kg) H AR BT 5 Ry i, 28
R EL 95% M L BER 42 3 Wk, BRIk 7 do i
UE VRV 4 2O, A5 3] BRI, K 43 80Uk
BMUR, S B A IR | R TR L IE T A AR 3
UK, IR B B AL Uk 4 2 0 7, 45 310 A 3 ik
FEIPI(87.0 g) . LR L ERFEHUH)(52.4 ) IE T FEAE
B(136.8 g).

5 T Mk A ) 428 ek e ke AR JE AT i k-
LR g 1:0~0:1 B B2 PE R 51 5 43843 Fr.1~
Fr.5. Fr4 (6.1 o) R Z R EAT (L AEE- 1R 4
1, A Tt Bk - P R DA R AR 48 )M Sephadex LH-20 B
JRAE AT (A AT - BE 101 VR R 5E) 4 5 45 )

A9 1(20.0 mg). 2 (2.0 mg)Fl 3 (2.0 mg).

1E T EEAHUI(136.8 @)Z8 K FLM BEA g 4, B
PV , WA PR IR e 46 15 21 H REVE A1 (53.2 @)
28 R AT JE T (G- B 1:0~0: 1 86 13 BEE)
1531 4 NS> Fri~Fr4. Fr3 (15.0 94 R B IZE
Br(CAAAT-PR I , S 05 -H A e R 48) Fll Sephadex
LH-20 %A 2 (LS DE-F B 121 UEIE R 5)
Iy BRI A Y 4 (8.0 mg). 5 (4.0 mg). 6 (3.0 mg)
F17 (4.0 mg). Fr.4 (6.1 @& EREIIZENT(LLEL;-
H B R PERE R 50 22 )2 . Sephadex LH-20 Bt
EHCASEE-PEE 121 AT RS /B 2 59
8(5.0mg). 9(13.0mg). 10 (3.0 mg)#l 11 (4.0 mg).

1.4 ZEHEE

ent-Kaurane-3p,16B-diol (1) I 45 i,
mp 202°C~203°C; EI-MS m/z: 306 [M]"; '"H NMR
(500 MHz, CDCL,): 6 3.12 (1H, dd, J = 11.1, 5.2 Hz,
H-3), 1.57 (2H, m, H-2), 1.38 (3H, s, H-17), 1.04 (3H,
s, H- 20), 0.99 (3H, s, H-19), 0.76 (3H, s, H-18); °C
NMR (125 MHz, CDCl,): 8 38.7 (C-1), 27.4 (C-2),
79.2 (C-3), 38.9 (C-4), 55.2 (C-5), 19.4 (C-6), 42.1
(C-7), 45.2 (C-8), 56.8 (C-9), 39.1 (C-10), 18.2 (C-
11), 26.9 (C-12), 49.1 (C-13), 37.7 (C-14), 57.9 (C-
15), 79.4 (C-16), 24.6 (C-17), 28.2 (C-18), 15.5 (C-
19), 17.9 (C-20). iR 5 SCHR[ 11 [HiE FaA
— B e AL AR ent-kaurane-3B,16B-diol

(3R,6R,7E)-3-Hydroxy-4,7-megastigmadien-9-
one (2)  Jofaileik, [a]} +84.6° (¢ 0.3, CH,0H);
EI-MS m/z: 208 [M]"; 'H NMR (500 MHz, CDCl,): &
6.56 (1H, dd, J = 15.8, 10.1 Hz, H-7), 6.12 (1H, d, J =
15.8 Hz, H-8), 5.65 (1H, br s, H-4), 4.29 (1H, m, H-3),
2.52 (1H, d, J = 10.1 Hz, H-6), 2.28 (3H, s, H-10),
1.86 (1H, dd, J = 13.3, 5.9 Hz, H-2b), 1.64 (3H, s,
H-13), 1.39 (1H, dd, J = 13.3, 7.5 Hz, H-2a), 1.05 (3H,
s, H-11), 0.91 (3H, s, H-12); "C NMR (125 MHz,
CDCL): & 34.0 (C-1), 43.9 (C-2), 65.6 (C-3), 125.9
(C-4), 135.5 (C-5), 54.4 (C-6), 147.3 (C-7), 133.7 (C-
8), 198.2 (C-9), 27.3 (C-10), 29.8 (C-11), 24.8 (C-12),
22.8 (C-13), LRI iEEcE 5 SOk 124 8 FE A —
2, 0% A W) M(3R,6R,7E)-3-hydroxy-4,7-
megastigmadien-9-one,

Palmarumycin JC2(3)  FIEHA, mp 192°C~
194°C; [a]} +131.9° (¢ 0.5, CHCL,); EI-MS m/z: 334
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[M]"; "H NMR (500 MHz, CDCL,): & 12.37 (1H, br s,
-OH), 7.59 (1H, t, J = 8.3 Hz, H-7), 7.58 (1H, d, J =
7.7 Hz, H-1"), 7.56 (1H, d, J = 8.3 Hz, H-6), 7.52 (1H,
t,J=7.7 Hz, H-8'), 7.47 (1H, t, J = 7.7 Hz, H-2"), 7.37
(1H, d, J = 7.7 Hz, H-3"), 7.11 (1H, d, J = 8.3 Hz,
H-8), 7.11 (1H, d, J = 7.7 Hz, H-9"), 6.94 (1H, d, J =
7.7 Hz, H-7"), 4.62 (1H, t, J = 3.6 Hz, H-3), 3.27 (1H,
dd, J = 17.7, 3.6 Hz, H-2a), 2.97 (1H, dd, J = 17.7,
3.6 Hz, H-2b); "C NMR (125 MHz, CDCl,): § 201.1
(C-1), 41.4 (C-2), 67.3 (C-3), 98.8 (C-4), 138.0 (C-
5), 121.2 (C-6), 137.2 (C-7), 120.0 (C-8), 162.2 (C-
9), 121.6 (C-10), 109.0 (C-1"), 127.8 (C-2"), 118.1 (C-
3), 146.4 (C-4"), 113.2 (C-5"), 147.2 (C-6"), 115.4 (C-
7', 127.8 (C-8"), 109.7 (C-9'), 134.3 (C-10"), iRk
TERCHE 55 ORI 3R A A — B, s e e B Yl
palmarumycin JC2,
(£)-3-(3,4,5-Trimethoxyphenyl)-1,2-propanediol
@  EOEBR, mp 71°C~729C; o]} 0.0° (c 2.5,
CHCl,); EI-MS m/z: 242 [M]"; '"H NMR (500 MHz,
CDCl,): & 6.46 (2H, s, H-2, 6), 3.97 (1H , m, H-8),
3.87 (6H, s, 3, 5-OMe), 3.84 (3H, s, 4-OMe), 3.73
(1H, dd, J = 11.1, 3.1 Hz, H-9b), 3.56 (1H, dd, J =
11.1, 6.9 Hz, H-9a), 2.77 (1H, dd, J = 13.7, 4.9 Hz,
H-7b), 2.70 (1H, dd, J = 13.7, 8.4 Hz, H-7a);"C
NMR (125 MHz, CDCLy): & 136.6 (C-1), 106.2 (C-
2), 153.4 (C-3), 133.6 (C-4), 153.4 (C-5), 106.2 (C-
6), 40.2 (C-7), 73.1 (C-8), 66.2 (C-9), 61.0 (4-OMe),
56.2 (3, 5-OMe). I i % 115 £ ¥ 5 SCHR[ 1414 18
FEA — 8, WU AR A W R (+)-3-(3,4,5-trimeth-
oxyphenyl)-1,2-propanediol.
FRN-REIAKREH K -B-0-4- A EER (erythro-
Guaiacylglycerol-B-O-4'-(coniferyl alcohol) ether,
5)  EEIIRY), [a]} —1.7° (c 0.5, CH,0H); EI-
MS m/z: 376 [M]"; '"H NMR (500 MHz, CD,0D): &
7.04 (1H, d, J = 1.5 Hz, H-2), 7.02 (1H, d, J = 1.5 Hz,
H-2), 7.01 (1H, d, J = 7.6 Hz, H-5"), 6.90 (1H, dd, J =
7.6, 1.5 Hz, H-6"), 6.85 (1H, dd, J = 7.4, 1.5 Hz, H-6),
6.75 (1H, d, J = 7.4 Hz, H-5), 6.52 (1H, d, J = 13.8 Hz,
H-7'), 6.23 (1H, dt, J = 13.8, 6.2 Hz, H-8'), 4.90 (1H,
d, J = 4.5 Hz, H-7), 4.40 (1H, m, H-8), 4.22 (2H, br
s, H-9"), 3.86 (1H, m, H-9b), 3.84 (3H, s, 3-OMe),
3.82 (3H, s, 3'-OMe), 3.78 (1H, m, H-9a); "C NMR
(125 MHz, CD,0D): § 134.1 (C-1), 111.8 (C-2),

148.7 (C-3), 147.0 (C-4), 115.6 (C-5), 121.0 (C-6),
74.1 (C-7), 86.1 (C-8), 62.2 (C-9), 133.0 (C-1"), 111.3
(C-2", 151.9 (C-3"), 148.8 (C-4"), 118.8 (C-5"), 120.6
(C-6"), 128.5 (C-7"), 131.5 (C-8"), 63.2 (C-9"), 56.5 (3-
OMe), 56.3 (3'-OMe). iR iE%HE 5 SCRk[1514)
T LA — B, i 4 A S W R R - B AR T
1M-B-O-4"-FARHAERE o

7 2C-RE B R E H i-B-0-4'- 12 H B B (threo-
Guaiacylglycerol-B-0-4'-(coniferyl alcohol) ether,
6)  EEIRY, [o]3 +1.4° (c 0.5, CH,OH); EI-
MS m/z: 376 [M]"; '"H NMR (500 MHz, CD,0D): &
7.10 (1H, d, J = 1.5 Hz, H-2), 7.10 (1H, dd, J = 7.8,
1.5 Hz, H-5"), 7.04 (1H, d, /= 1.5 Hz, H-2"), 6.93 (1H,
d, J = 7.4 Hz, H-6), 6.90 (1H, d, J = 7.8 Hz, H-6),
6.78 (1H, dd, J = 7.4, 1.5 Hz, H-5), 6.55 (1H, d, J =
13.8 Hz, H-7"), 6.28 (1H, dt, J = 13.8, 6.2 Hz, H-8"),
4.85(1H, d, J=5.6 Hz, H-7), 4.30 (1H, m, H-8), 4.22
(2H, br s, H-9), 3.90 (3H, s, 3'-OMe), 3.82 (3H, s,
3-OMe), 3.70 (1H, m, H-9b), 3.49 (1H, dd, J = 11.8,
5.3 Hz, H-9a); "C NMR (125 MHz, CD,0D): & 133.7
(C-1), 111.7 (C-2), 148.9 (C-3), 147.1 (C-4), 115.8
(C-5), 120.8 (C-6), 74.0 (C-7), 87.0 (C-8), 61.9 (C-9),
133.1 (C-1'), 111.2 (C-2"), 151.7 (C-3"), 149.2 (C-4"),
118.7 (C-5"), 120.7 (C-6"), 128.6 (C-7'), 131.4 (C-8'),
63.7 (C-9"), 56.3 (3-OMe), 56.5 (3'-OMe), iRy
B 5 SCHR11 508 BEA — B0, B s e ik 5 W0
- AAREE Hh-B-0-4"- AR RE o

3-Hydroxymethyl-5-(3—hydroxypropyl)-7-
methoxy-2-{3-methoxy-4-[1-(3,4-dimethoxybenzyl)-
2-hydroxyethyl]phenyl}-2,3-dihydrobenzofuran (7)

RO, [a]} +36.0° (¢ 0.05, CD;0OH); EI-
MS m/z: 538 [M]’; 'H NMR (500 MHz, CD,0OD): &
6.97 (1H, d, J = 1.8 Hz, H-2), 6.84 (1H, dd, J = 8.0,
1.8 Hz, H-6"), 6.77 (1H, d, J= 8. 0 Hz, H-5"), 6.74 (1H,
br s, H-6), 6.74 (1H, br s, H-2"), 6.67 (1H, s, H-5"),
6.60 (1H, d, /= 1.8 Hz, H-2), 6.56 (1H, dd, /= 8.0, 1.8 Hz,
H-6"),5.51 (1H, d, J= 6.3 Hz, H-7"), 3.87 (3H, s, -OMe),
3.84 (1H, m, H-9'b), 3.83 (3H, s, -OMe), 3.83 (3H, s,
-OMe), 3.77 (1H, m, H-9'a), 3.75 (3H, s, -OMe), 3.61
(2H, t, J = 6.6 Hz, H-9), 3.61 (2H, t, /= 6.6 Hz, H-9"),
3.50 (1H, m, H-8'), 2.69 (1H, dd, J = 6.7, 13.6 Hz,
H-7"b), 2.69 (2H, br t, J = 7.6 Hz, H-7), 2.57 (1H,
dd, J = 6.7, 13.6 Hz, H-7"a), 1.93 (1H, m, H-8"), 1.84
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(2H, m, H-8); "C NMR (125 MHz, CD,0D): § 129.7
(C-1), 113.2 (C-2), 147.8 (C-3), 145.4 (C-4), 138.9
(C-5), 117.9 (C-6), 32.9 (C-7), 35.8 (C-8), 61.5 (C-
9), 134.7 (C-1"), 111.5 (C-2'), 147.1 (C-3'), 122.7 (C-
4", 116.1 (C-5"), 119.7 (C-6'), 88.7 (C-7"), 55.4 (C-
8'), 64.9 (C-9'), 132.8 (C-1"), 113.3 (C-2"), 147.3 (C-
3™, 143.2 (C-4""), 114.0 (C-5"), 115.7 (C-6"), 36.0
(C-7"), 44.1 (C-8"), 62.0 (C-9"), 56.1 (-OMe), 56.3
(-OMe), 56.7 (-OMe), 56.8 (-OMe). |- ¥ U 1% %k
H 5 SCHR[1614RE B2 A — 2, Bl E ik 59 o8
3-hydroxymethyl-5-(3-hydroxypropyl)-7-methoxy-2-
{3-methoxy-4-[1-(3,4-dimethoxy-benzyl)-2-hydroxy-
ethyl] phenyl}-2,3-dihydrobenzofuran,

Ancistrocline (8) {0 8y K, mp 229°C~
233°C; [a]y +61.7° (¢ 2.1, CHCLy); EI-MS m/z: 421
[M]"; '"H NMR (500 MHz, CDCl;): & 7.21 (1H, t,
J=28.1Hz, H-7"), 6.88 (1H, d, J = 8.1 Hz, C-6'), 6.84
(1H, s, H-3"), 6.78 (1H, d, J = 8.1 Hz, H-8"), 6.60 (1H,
s, H-7), 3.98 (3H, s, 5-OMe), 3.94 (3H, s, 8-OMe),
3.92 (3H, s, 4'-OMe), 3.73 (1H, m, H-1), 2.34 (3H, s,
N-Me), 2.32 (1H, m, H-3), 2.16 (3H, s, 2'-Me), 2.10

Ry

HO HO” H;CO
OCH; OH
5 R;=OH R,=H
6 R;=H R,=OH

OCH; OCH;

(1H, m, H-4b), 1.91 (1H, m, H-4a), 1.44 (3H, d, J =
6.5 Hz, 1-Me), 1.06 (3H, d, J = 6.5 Hz, 3-Me); “C
NMR (125 MHz, CDCL,): 8 57.6 (C-1), 55.8 (C-
3), 35.3 (C-4), 118.1 (C-5), 152.3 (C-6), 96.8 (C-7),
157.2 (C-8), 127.7 (C-9), 137.1 (C-10), 121.9 (C-1"),
135.7 (C-2"), 109.3 (C-3"), 157.6 (C-4"), 158.1 (C-5"),
105.0 (C-6"), 127.8 (C-7"), 116.8 (C-8"), 137.9 (C-9"),
115.7 (C-10"), 20.6 (1-Me), 20.5 (2'-Me), 21.1 (3-Me),
41.1 (N-Me), 55.9 (4'-OMe), 56.8 (5'-OMe), 55.3 (8-
OMe), iR 1%t 5 SCHR 1714k 18 He A — 2, i
YE A AWM ancistrocline

Hamatine (9)  F{A#°K, mp 240°C~242°C;
[a]’5 +16.0° (¢ 0.32, CHCL,); EI-MS m/z: 407 [M]; 'H
NMR (500 MHz, CDCl,): 8 7.33 (1H, t, J = 8.1 Hz,
H-7'), 6.89 (1H, d, J = 8.1 Hz, H-8"), 6.80 (1H, s,
H-3"), 6.83 (1H, d, J = 8.1 Hz, H-6"), 6.55 (1H, s, H-7),
4.84 (1H, m, H-1), 4.02 (3H, s, 5-OMe), 3.98 (3H, s,
4-OMe), 3.88 (3H, s, 8-OMe), 3.54 (1H, m, H-3), 2.45
(1H, m, H-4b), 2.28 (1H, m, H-4a), 2.16 (3H, s, 2'-Me),
1.75 (3H, d, J = 6.5 Hz, 3-Me), 1.42 (3H, d, J = 6.5 Hz,
1-Me); °C NMR (125 MHz, CDCL,): & 47.6 (C-1),

OCH;

OCH;
OCH;

HO,

OCH,

H3;CO
| m o :
HO. HO
GO o) 0 0 /

HO.
O N OH
= OH

R
OCH;

8 R=CH; IR3S 10

9 R=H 1S,3S5R
B 1 AEE Y 1~11 45K

Fig.1 Structures of compounds 1-11



534 ARUEHAE A= FABAR A2 5 (1) 327

44.4 (C-3), 31.9 (C-4), 116.2 (C-5), 153.8 (C-6), 97.1
(C-7), 156.7 (C-8), 115.0 (C-9), 132.0 (C-10), 120.4
(C-1"), 137.0 (C-2"), 108.4 (C-3"), 157.4 (C-4"), 157.7
(C-5"), 106.6 (C-6"), 128.3 (C-7), 117.9 (C-8"), 136.8
(C-9), 116.6 (C-10"), 18.6 (1-Me), 18.8 (3-Me), 20.6
(2'-Me), 55.5 (8-OMe), 56.6 (4'-OMe), 56.4 (5'-
OMe). iR 55 5 SCHR[17~1 8]l FaA—2,,
TS AL A0 hamatine

% B & H (Scopolin, 10) H & [# &, mp
220°C~222°%C; EI-MS m/z: 354 [M]"; 'H NMR
(500 MHz, CD,0D): & 7.92 (1H, d, J = 9.4 Hz, H-4),
7.23 (1H, s, H-5), 7.19 (1H, s, H-8), 6.32 (1H, d, J =
9.4 Hz, H-3), 5.09 (1H, d, J = 7.4 Hz, H-1"), 3.93 (3H,
s, 6-OMe), 4.17~4.53 (6H, m, H-2, H-3', H-4', H-5',
H-6'); "C NMR (125 MHz, CD,0OD): § 162.1 (C-2),
114.5 (C-3), 144.5 (C-4), 110.2 (C-5), 147.2 (C-6),
151.7 (C-7), 104.7 (C-8), 150.7 (C-9), 113.5 (C-10),
101.2 (C-1"), 74.7 (C-2'), 78.4 (C-3"), 71.2 (C-4"), 78.4
(C-5"), 62.5 (C-6"), 57.0 (6-OMe), FiRIIERIE S
SCHR[ 9] 8 B A — 3, s e I B o AR R A
1o

THH Syringin, 11)  HAEA, mp 189°C~
193°C; EI-MS m/z: 372 [M]’; '"H NMR (500 MHz,
CD,0OD): & 6.78 (2H, s, H-3, 5), 6.56 (1H, d, J =
15.0 Hz, H-7), 6.37 (1H, m, H-8), 4.14 (2H, m, H-9),
3.88 (6H, 2, 6-OMe), 4.17~4.53 (6H, m, H-2', 3', 4',
5',6"); "C NMR (125 MHz, CD,0D): & 134.2 (C-1),
154.4 (C-2, 6), 104.7 (C-3, 5), 132.2 (C-4), 130.0 (C-
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