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Low-polarity chemical constituents from Scrophularia dentata grown in Tibet
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Abstract: Objective To study the low-polarity chemical constituents from the whole plants of Scrophularia dentata grown in Tibet.
Methods The compounds were isolated and purified by various column chromatography. Their structures were elucidated by means
of spectral analyses (MS, "H-NMR, and '*C-NMR). Results Fifteen compounds were isolated and identified as oleanolic acid (1),
3-0O-acetyloleanolic acid (2), stigmast-4-en-3-one (3), stigmast-4, 22-dien-3-one (4), 2, 6-dimethoxybenzoquinone (5), cerevisterol (6),
cinnamic acid (7), spinasterol (8), p-sitosterol (9), 2-tritriacontanone (10), 2-(4-hydroxyphen-yl)-ethyl 1-dodecyloctadecanoate (11),
apigenin (12), chrysoeriol (13), medioresinol (14), and syringaresinol (15). Conclusion All the compounds are firstly isolated from
this plant and compounds 2—6 and 10—15 are isolated from the plants of this genus for the first time.
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&Y 1: AEK A ESI-MS m/z: 457 [M+H]',
911 2M—H] . 'H-NMR (400 MHz, CDCl;) 6: 0.76
(3H, s, 25-CH3), 0.77 (3H, s, 29-CH3), 0.90 (3H, s,
30-CHs), 0.91 (3H, s, 24-CH3), 0.93 (3H, s, 26-CH3),
0.99 (3H, s, 27-CH3), 1.13 (3H, s, 23-CHj3), 2.82 (1H,
dd, J=4.0, 13.6 Hz, H-18), 3.22 (1H, dd, J=4.5, 11.0
Hz, H-3), 5.28 (1H, t,J = 3.3 Hz, H-12). L M35
SCiRARE B8P, MRS 1 SRR .

AW 2: KA ; ESI-MS m/z: 499 [M+-H]',
995 [2M—H] . 'H-NMR (400 MHz, CDCls) 6: 0.75
(3H, s, 26-CH3), 0.85 (3H, s, 23-CH3), 0.87 (3H, s,
24-CH3), 0.90 (3H, s, 29-CH3), 0.93 (3H, s, 30-CH3),
0.94 (3H, s, 25-CH3), 1.13 (3H, s, 27-CH;), 2.04 (3H,
s, OAc), 2.82 (1H, dd, J = 4.0, 13.0 Hz, H-18), 4.49
(1H, t, J = 82 Hz, H-3), 527 (1H, t, J = 3.3 Hz,
H-12); C-NMR (100 MHz, CDCl3) ¢: 38.1 (C-1),
22.9 (C-2), 80.9 (C-3), 37.7 (C-4), 55.3 (C-5), 18.2
(C-6), 33.8 (C-7), 39.3 (C-8), 47.6 (C-9), 37.0 (C-10),
23.4 (C-11), 122.6 (C-12), 143.6 (C-13), 41.6 (C-14),
32.5 (C-15), 23.5 (C-16), 46.5 (C-17), 41.0 (C-18),
45.9 (C-19), 30.7 (C-20), 32.7 (C-21), 27.7 (C-22),
28.0 (C-23), 16.7 (C-24), 15.4 (C-25), 17.2 (C-26), 25.9
(C-27), 183.3 (C-28), 33.1 (C-29), 23.6 (C-30), 21.3
(CH;CO), 171.0 (CH;CO). ikl 5 SrikiiE
— 5, WMEEAAY 2 N 3-0- LR

WEY 3: AR EI-MS m/z: 412 [M]'.
'H-NMR (400 MHz, CDCL3) d: 0.69 (3H, s, H-18),
0.89 (3H, d, J = 6.5 Hz, H-21), 1.16 (3H, s, H-19),
5.70 (1H, s, H-4); “C-NMR (100 MHz, CDCl;) :
35.9 (C-1), 34.1 (C-2), 199.9 (C-3), 124.0 (C-4), 172.0
(C-5), 33.2 (C-6), 32.1 (C-7), 36.3 (C-8), 54.0 (C-9),
38.8 (C-10), 21.2 (C-11), 39.7 (C-12), 42.5 (C-13),
56.1 (C-14), 24.4 (C-15), 28.4 (C-16), 56.2 (C-17),
12.4 (C-18), 17.6 (C-19), 35.8 (C-20), 18.9 (C-21),
342 (C-22), 26.3 (C-23), 46.0 (C-24), 29.4 (C-25),
20.0 (C-26), 19.2 (C-27), 23.3 (C-28), 12.2 (C-29). I
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&Y 4: FEKAR; EI-MS m/z: 410 [M]';
'H-NMR (400 MHz, CDCl3) 6: 0.71 (3H, s, H-18),
091 (3H, d, J = 6.7 Hz, H-21), 1.16 (3H, s, H-19),
5.13 (1H, dd, J = 8.5, 15.1 Hz, H-22), 5.00 (1H, dd,
J =85, 15.1 Hz, H-23), 5.70 (1H, s, H-4); "C-NMR
(100 MHz, CDCLy) &: 35.9 (C-1), 342 (C-2), 199.9
(C-3), 124.0 (C-4), 172.0 (C-5), 33.2 (C-6), 32.3 (C-7),
36.3 (C-8), 54.0 (C-9), 38.8 (C-10), 21.2 (C-11), 39.8
(C-12), 42.6 (C-13), 56.1 (C-14), 244 (C-15), 29.1
(C-16), 56.2 (C-17), 12.5 (C-18), 17.6 (C-19), 40.7
(C-20), 19.2 (C-21), 138.3 (C-22), 129.7 (C-23), 51.5
(C-24), 29.9 (C-25), 21.4 (C-26), 213 (C-27), 25.6
(C-28), 12.2 (C-29). it Hodls 55 SCHRHRIE —
T, W e B 4 h -4, 22- 47341,

&) 5. Bk K ESI-MS m/z: 169 [M+H]'.
'H-NMR (400 MHz, CDCl;) J: 5.84 (2H, s, H-3, 5),
3.81 (6H, s, 2, 6-OCH;); “C-NMR (100 MHz, CDCl5)
5: 176.9 (C-1), 157.5 (C-2, 6), 107.6 (C-3, 5), 187.1
(C-4), 56.7 (2, 6-OCH3)o iRyl il % 5 Sk
O, USRS 5 N 2, 6 HUAR N A

& 6: AOKIAR; EL-MS m/z: 430 [M]'s
'H-NMR (400 MHz, CsDsN) d: 5.76 (1H, brd, J = 5.1
Hz, H-7), 5.26 (1H, dd, J = 15.3, 7.6 Hz, H-23), 5.20
(1H, dd, J = 15.3, 8.4 Hz, H-22), 4.86 (1H, m, H-3),
435 (1H, brd, J = 5.1 Hz, H-6), 3.06 (1H, t, J = 13.0
Hz, H-4P), 1.56 (3H, s, 19-CH3), 1.08 (3H, d, J = 6.6
Hz, 21-CHs), 0.97 (3H, d, J = 6.8 Hz, 28-CH3), 0.88
(3H, d, J = 6.7 Hz, 27-CH3), 0.87 (3H, d, J = 6.7 Hz,
26-CH3), 0.68 (3H, s, 18-CHs); "*C-NMR (100 MHz,
CsDsN) 6: 342 (C-1), 33.0 (C-2), 67.9 (C-3), 42.3
(C-4), 76.5 (C-5), 74.6 (C-6), 120.8 (C-7), 141.9
(C-8), 44.1 (C-9), 38.4 (C-10), 22.8 (C-11), 40.3
(C-12), 44.1 (C-13), 55.6 (C-14), 23.8 (C-15), 28.8
(C-16), 56.5 (C-17), 12.9 (C-18), 19.2 (C-19), 41.2
(C-20), 21.8 (C-21), 136.5 (C-22), 132.5 (C-23), 43.4
(C-24), 33.7 (C-25), 20.2 (C-26), 20.5 (C-27), 18.2
(C-28). I3 il Aot b5 scmkdions — 8", e th
HY 6 AR I

&Y 7 ALK A ESI-MS m/z: 147 [M—H] .
'H-NMR (400 MHz, CDCl;) é: 7.53 (2H, m, H-2, 6),
7.38 3H, m, H-3~5), 7.76 (1H, d, J = 16.0 Hz, H-7),

6.43 (1H, d, J=16.0 Hz, H-8). iR it 5 Sk
i, MR T AR .

G 8: RS (R Re-FIE 1
1); EI-MS m/z: 412 [M]". 'H-NMR (400 MHz,
CDCls) 6: 5.14 (1H, m, H-7), 5.15 (1H, dd, J = 15.3,
8.4 Hz, H-22/23), 5.02 (1H, dd, J = 15.3, 8.4 Hz,
H-22/23), 3.59 (1H, m, H-3), 1.25 (3H, s, H-19), 1.02
(3H, d, J = 6.6 Hz, H-21), 0.83 (3H, t, J = 6.3 Hz,
H-29), 0.80 (6H, m, 26, H-27), 0.55 (3H, s, H-18). L
R R SRR — S, M E A 8 N

&Y 9: AEEH (R RE-FEE 1 1);
TLC K= 3@k 3 i T 22 e CF i - 1 21 4
1. 5 BE-F0E 30 0 1. BRCOUkE-INHd 4 1 1), 254
nm JCHEEE, 365 nm L9, WINIR-A 25 WAL
AL Bk 3 FiRIT RS T I RE{E 5 X
i B S MO E AT 9 R B B I

AW 10: AEFER; EI-MS m/z: 478 [M]'.
'H-NMR (400 MHz, CDCl;) &: 0.88 (3H, t, J = 6.6
Hz, CH3), 1.25 (58H, m, CH,), 2.13 (3H, s, COCHj3),
2.41 (2H, t,J=17.5 Hz, COCH,). iR iil %t 553
kRIS, MR A 10y 2-=F = hei

& 11 B ERMAR; EI-MS m/z: 572
[M]". "H-NMR (400 MHz, CDC13) 6: 7.08 (2H, d, J =
8.4 Hz, H-2', 6), 6.76 (2H, d, J = 8.4 Hz, H-3', 5"),
424 (2H,t, J="7.1 Hz, H-8'), 2.86 (2H, t, J= 7.1 Hz,
H-7'), 2.28 (2H, t, J= 7.5 Hz, H-2), 1.56 (2H, m, H-3),
1.25 (52H, brs, H-4~29), 0.88 (3H, t, J = 6.6 Hz,
CH;): *C NMR (100 MHz, CDC13) 6: 130.3 (C-1', 2/,
6'), 115.5 (C-3', 5'), 154.4 (C-4'), 34.6 (C-7"), 65.1
(C-8), 174.1 (C-1), 34.5 (C-2), 25.2 (C-3), 32.2 (C-
28),22.9 (C-29), 14.3 (C-30). iRyt 5 kR
W5, W E S 11y 2-(4-hydroxyphenyl)-
ethyl 1-dodecyloctadecanoate.

AW 12: ELEEMAR; ESI-MS m/z 271 [M+
H]", 269 [M—H] . '"H-NMR (400 MHz, DMSO-d;) ¢:
12.95 (1H, s, 5-OH), 10.84 (1H, s, 7-OH), 10.36 (1H,
s, 4-OH), 7.91 (2H, d, J= 8.7 Hz, H-2', 6'), 6.91 (2H,
d, J=8.7 Hz, H-3, 5'), 6.77 (1H, s, H-3), 6.46 (1H, d,
J=2.0 Hz, H-8), 6.17 (1H, d, J = 2.0 Hz, H-6). L&
PR 5 SR IRE B, M et As W 12 A
hE3 T

E13: Ok A; ESI-MS m/z: 301 [M+
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H]", 299 [M—H] . 'H-NMR (400 MHz, DMSO-dj) &
12.97 (1H, s, 5-OH), 10.82 (1H, s, 7-OH), 9.96 (1H, s,
4'-OH), 7.57 (1H, dd, J = 2.0, 9.0 Hz, H-6"), 7.56 (1H,
d, J = 2.0 Hz, H-2"), 6.93 (1H, d, J = 9.0 Hz, H-5'),
6.51 (1H, d, J= 2.1 Hz, H-8), 6.19 (1H, d, /= 2.1 Hz,
H-6), 3.89 (3H, s, 3'-OCH;); “C-NMR (100 MHz,
DMSO-dg) J: 163.6 (C-2), 103.2 (C-3), 181.8 (C-4),
161.4 (C-5), 98.8 (C-6), 164.1 (C-7), 94.0 (C-8), 157.3
(C-9), 103.7 (C-10), 121.5 (C-1"), 110.2 (C-2"), 148.0
(C-3"), 150.7 (C-4"), 115.8 (C-5'), 120.3 (C-6'), 56.0
(3'-OCH3), iRl il Bt 5 Sckaias — 2™, %
SEAW 13 I a R,

A 14: RTTEMIRY): ESI-MS m/z: 411
[M + Na]’, 387 [M—H] . 'H-NMR (400 MHz,
CDCls) &: 6.89 (2H, m, H-2", 6"), 6.82 (1H, dd, J =
8.2, 1.8 Hz, H-5"), 6.58 (2H, s, H-2, 6'), 5.61 (1H, s,
4'/4"-OH), 5.51 (1H, s, 4/4"-OH), 4.75 (1H, d, J = 4.1
Hz, H-2), 4.72 (1H, d, J = 4.6 Hz, H-6), 4.26 (2H, m,
H-4a, 8a), 3.90 (9H, s, 3', 5, 5"-OCHs), 3.88 (2H, m,
H-4b, 8b), 3.10 (2H, m, H-1, 5); >C-NMR (100 MHz,
CDCl;) 6: 147.3 (C-3, 5"), 146.9 (C-3"), 145.4 (C-4"),
134.4 (C-4"), 133.1 (C-1"), 132.3 (C-1"), 119.1 (C-6"),
114.5 (C-5"), 108.8 (C-2"), 102.9 (C-2', 6'), 86.4
(C-2), 86.0 (C-6), 72.1 (C-8), 71.8 (C-4), 56.6 (3,
5'-OCHj), 56.2 (3"-OCHj), 54.6 (C-1), 54.3 (C-5). I
RO Sk AE S, Mt A ) 14
h R AR AR 9 -

G 15: AETCETEH K ESI-MS m/z: 417
[M—H], 441 [M+Na]'. 'H-.NMR (400 MHz,
CDCl3) 6: 6.57 (4H, s, H-2', 6", 2", 6"), 5.51 (2H, s, 4,
4"-OH), 4.73 (2H, d, J = 4.4 Hz, H-2, 6), 4.27 (2H, m,
H-4a, 8a), 3.89 (12H, s, C-3', 5', 3", 5"-OCHj3), 3.09
(2H, m, H-1, 5); "“C-NMR (100 MHz, CDCl;) é:
147.3 (C-3', 5, 3", 5"), 134.4 (C-1', 1"), 132.2 (C-4/,
4", 102.8 (C-2', 6', 2", 6"), 86.3 (C-2, 6), 72.0 (C-4,
8), 56.6 (3', 5", 3", 5"-OCHa), 54.3 (C-1, 5). ik )i
Mol 5 scmkioE 8, M a Y 15 N TR
liFE
S
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