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Chemical constituents from root of Lasianthus acuminatissimus (1)
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Abstract: Objective To study the chemical constituents from the root of Lasianthus acuminatissimus. Methods The compounds
were isolated and purified by silica gel column chromatography, Sephadex LH-20, ODS column chromatography, preparative HPLC
and so on. Their structures were determined on the basis of physicochemical properties and their spectroscopic data, as well as
literature. Results A total of 16 compounds were separated and identified as 4-methoxyphenol (1), 3-acetylbetulinic acid (2), palmitic
acid (3), 3,8-dihydroxy-2-ethoxymethyl-1-methoxy-9,10-anthraquinone (4), 1,3-dihydroxy-2-ethoxymethyl-9,10-anthraquinone (5),
1,3-dihydroxy-2-methyl-9,10-anthraquinone (6), 3,8-dihydroxy-1-methoxy-9,10-anthraquinone (7), 3-hydroxy-1-methoxy-9,10-
anthraquinone (8), 1,3-dihydroxy-2-methoxymethyl-9,10-anthraquinone (9), 4-hydroxymethyl-2-furaldehyde (10), butyl benzyl
phthalate (11), lasianthurin A (12), isoscopletin (13), damnacanthol (14), uncargenin A (15), and lasianthuoside A (16). Conclusion
Compounds 1—11 are isolated from the genus of Lasianthus for the first time.

Key words: Lasianthus Jack; Lasianthus acuminatissimus Merr.; 3-acetylbetulinic acid; 3,8-dihydroxy-2-ethoxymethyl-1-methoxy-
9,10-anthraquinone; 1,3-dihydroxy-3-methyl-9,10-anthraquinone; 4-hydroxymethyl-2-furaldehyde
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acetylbetulinic acid, 2). /%t (palmitic acid, 3)+
3,8- " FR H-1- H A Ak -2- £ 5 46 -9,10- R (3,8-
dihydroxy-2-ethoxymethyl-1-methoxy-9,10-anthraqui
none, 4). 1,3-F53E-2- 25 FHE-9,10- B (1,3-
dihydroxy-2-ethoxymethyl-9,10-anthraquinone, 5)-
1,3- — ¥£ 3L -3- F 3£ -9,10- B i ( 1,3-dihydroxy-2-
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AKZE A (lasianthurin A, 12). FAEE &
(isoscopletin, 13). JEHIEE (damnacanthol, 14).
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1 {UE5EMH
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KA AZM 2016 4 4 HRTILFA Kl
B, FERIL R 25 R AR e KRR
K Lasianthus acuminatissimus Merr.. FrAAEHCT
AN S VRN ST
2 REENE

KA AAR 85 kg, 95% Z B [FIfTHEHL 2 VX,
Bk Lh, R EIRE 8959, IR E @ RERAE
3k, RISV BERROER. PER. IET EA
B ATV, 3RS (168 ). BEMR L HE (50
9. Wl (147 @), T (159) FIHFE (394 9)

5 ANERAL. S 60 g LeRERE (200~300 H D
B, AIMEE-TIEE (20 1 1—1: 1) BhEEL, 7
JREiEt A SRR, 15 6 17 (A1~A6). Al
23 I ERE A (i CAym -l R £ B8 « Sephadex
LH-20 A il CGUh-HRE 10 1. Hil&BAE (30%
2, BEw 1 (28 mg): Ad L REREREM
W M BE-BE 2 208 )« Sephadex LH-20 A (il (54
Pi-HEE 1 D EEERHGNED, 56E&4) 2(37 mg).
3 (20mg). 4 (16 mg). 12 (6 mg).

BETR .63 AL 50 g £k (200~300 H) HE
W, TAUFLE-HIEE (300 1—1: 1) BREEGEML,
ROk E G ER S, 153114 (Y1I~Y1D
G Y5 A REELBFUEY S (130 mg).
13 (170 mg); Y7 &RERAE 3 Cfmk-Pa R 10 :
1—1:1). Sephadex LH-20 FEfuif (HfE), Lk
i (), 346E696 (12 mg). 7 (45 mg). 14
(9mg); Y8 &tk f (it Ay k-TARH 8 - 1—1 :
1). Sephadex LH-20 F:faifh (HEE). HLd (H
B, 54kAY 8 (12mg). 9 (9mg). 15 (150 mg)-
16 (10 mg); Y5 £ ODS fE il (20%~100% F B
A A (&R GE-FEES D100 . SR
FHEGE (10%HE 708, 8464 10 (90 mg).

IE T EEHAL 15 g 4 ODS A ffil, 753 3006 H fiF
(13 g). 60%HfE (700 mg). 90% ¥ (190 mg).
100% HH i (80 mg) 3 4 AL . 90% FBEHL A7 (190
mg) ERERR H A, & kE-HEE (10 0 1-0:
D) BEVEN, WEAERE SRR S, 855
#r (B1~B5), B4 &Ml &WAH (7T5%HEE) 705,
BEP 11 (15 mg).

3 HMEE

&Y 1. LEkORE A, mp 53~54 C,
ESI-MS m/z: 147 [M+Na]"; 'H-NMR (600 MHz,
CDCls) 6: 7.28 (2H, s, H-2, 6), 6.78 (2H, s, H-3, 5),
3.82 (3H, s, 4-OCHj); *C-NMR (150 MHz, CDCls) &
146.8 (C-1), 115.3 (C-2, 6), 151.9 (C-4), 112.9 (C-3, 5),
55.9 (4-OCH,). LA b¥fis 5 ik st A—5, i
YKTEA AT 1 AR .

&) 2. FEsEr S (55D, mp 180~182 C,
ESI-MS m/z: 521 [M+Na]"; 'H-NMR (600 MHz,
CDCl,) 6: 2.27 (1H, td, J = 12.6 Hz, H-16), 3.0 (1H,
td, J = 10.8 Hz, H-19), 1.67 (3H, brs, H-28), 4.72 (1H,
d, J = 1.2 Hz, H-30a), 4.59 (1H, brs, H-30b), 2.05
(3H, s, CH;COO0), 0.80, 0.82, 0.84, 0.92, 1.01 (% 3H,
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s, 5XCHs); *C-NMR (150 MHz, CDCly) J: 34.3
(C-1), 23.3 (C-2), 80.5 (C-3), 37.1 (C-4), 50.6 (C-5),
18.5 (C-6), 36.5 (C-7), 41.3 (C-8), 54.8 (C-9), 37.4
(C-10), 21.1 (C-11), 25.0 (C-12), 38.8 (C-13), 42.9
(C-14), 30.1 (C-15), 32.6 (C-16), 56.7 (C-17), 49.7
(C-18), 47.3 (C-19), 150.8 (C-20), 31.0 (C-21), 37.6
(C-22), 28.2 (C-23), 16.3 (C-24), 16.4 (C-25), 15.3
(C-26), 16.4 (C-27), 181.7 (C-28), 19.8 (C-29), 110.1
(C-30), 171.3 (CH3C0O0), 21.8 (CH;CO0). LA %k
5chkkiE A -, WA 2 N 3-2t
B AR o

B 3: KK, mp 62~63 C, ESI-MS
m/z: 279 [M-+Na]"; 'H-NMR (600 MHz, CDCls) &:
2.32 (2H, t, J = 7.8 Hz, H-2), 1.63 (2H, m, H-3), 1.26
(24H, brs, H-4~15), 0.87 (3H, t, J = 7.2 Hz, H-16);
BC-NMR (150 MHz, CDCly) &: 179.3 (C-1), 34.2
(C-2), 25.1 (C-3), 29.5 (C-4), 29.6 (C-5), 29.8~30.1
(C-6~12), 29.8 (C-13), 32.3 (C-14), 23.1 (C-15), 14.5
(C-16). VA_EHdR 5 cmhifis 3 A — 5P, # el
EW) 3 TSI -

tEY) 4: Ak (&), mp 174~176 C,
ESI-MS m/z: 351 [M+Na]"; 'H-NMR (600 MHz,
CDCly) &: 7.56 (1H, s, H-4), 7.73 (1H, d, J = 7.8 Hz,
H-5), 7.57 (1H, t, J = 8.4 Hz, H-6), 7.26 (1H, d, J =
8.4 Hz, H-7), 4.98 (2H, s, CH,OCH,CH,), 3.88 (3H, s,
OCHjz), 3.71 (2H, g, J = 7.2 Hz, OCH,CHs), 1.33 (3H,
t, J = 6.6 Hz, CH,CH3): *C-NMR (150 MHz, CDCls)
d: 160.5 (C-1), 123.0 (C-2), 163.6 (C-3), 113.0 (C-4),
133.0 (C-4a), 117.8 (C-5), 135.9 (C-6), 124.9 (C-7),
162.7 (C-8), 119.1 (C-8a), 187.7 (C-9), 117.0 (C-9a),
182.3 (C-10), 136.6 (C-10a), 62.2 (1-OCHs), 67.4
(CH,OCH,CHj), 67.8 (OCH,CHj), 15.1 (OCH,CH3).
DLt 5 Scmk kg A 5P, M Ay 4
N 3,8- " FfHk-2- £ W HE-1- H A 2E-9,10- R

&) 5. s & (), mp 181~183 C,
ESI-MS m/z: 321 [M+Na]*; 'H-NMR (600 MHz,
CDCly) 8: 13.26 (1H, s, 1-OH), 9.61 (1H, s, 3-OH),
7.72 (1H, s, H-4), 8.25 (2H, dd, J = 7.2, 2.5 Hz, H-5,
8), 7.77 (2H, td, J = 7.2 Hz, H-6, 7), 4.94 (2H, s,
CH,OCH,CHjz), 3.73 (2H, q, J = 7.2 Hz, OCH,CH3),
1.33 (3H, t, J = 6.6 Hz, CH,CH3); *C-NMR (150
MHz, CDCl;) §: 164.5 (C-1), 134.4 (C-2), 162.2
(C-3), 110.2 (C-4), 110.0 (C-4a), 127.7 (C-5), 1345

(C-6), 134.5 (C-7), 127.1 (C-8), 133.9 (C-8a), 187.3
(C-9), 115.0 (C-9a), 182.6 (C-10), 133.9 (C-10a), 67.4
(CH,OCH,CHj), 68.0 (OCH,CHs), 15.3 (OCH,CH3).
DL Bt 5 ocikikoE s A — 8, e EA 5
N 1,3- R HE-2- 2 5 2E-0,10- B

&) 6. s S (55D, mp282~284 C,
ESI-MS m/z: 277 [M+Na]*; 'H-NMR (600 MHz,
DMSO-dg) d: 13.13 (1H, s, 1-OH), 11.26 (1H, brs,
3-OH), 7.28 (1H, s, H-4), 8.16~8.23 (2H, m, H-5, 8),
7.93 (2H, m, H-6, 7), 2.09 (3H, s, CH3); “C-NMR
(150 MHz, DMSO-dg) J: 162.8 (C-1), 117.3 (C-2),
162.4 (C-3), 107.3 (C-4), 131.7 (C-4a), 126.7 (C-5),
134.4 (C-6), 135.0 (C-7), 126.3 (C-8), 133.0 (C-8a),
186.3 (C-9), 109.0 (C-9a), 181.8 (C-10), 132.9
(C-10a), 8.0 (-CHg). LA b-#dfs 5 c ki —5c™,
W e A% 6 4 rubiadin.

t&E&Y 7. BEEARKHAK, mp 298~299 C,
ESI-MS m/z: 293 [M+Na]"; 'H-NMR (600 MHz,
DMSO-dg) 6: 6.84 (1H, d, J = 2.4 Hz, H-2), 7.20 (1H,
d, J = 2.4 Hz, H-4), 7.60 (1H, d, J = 7.8 Hz, H-5), 7.68
(1H, t, J = 7.8 Hz, H-6), 7.30 (1H, d, J = 7.8 Hz,
H-7): *C-NMR (150 MHz, DMSO-de) J: 164.6 (C-1),
104.9 (C-2), 163.5 (C-3), 107.0 (C-4), 136.7 (C-4a),
118.1 (C-5), 135.5 (C-6), 124.4 (C-7), 161.5 (C-8),
116.5 (C-8a), 186.5 (C-9), 112.6 (C-9a), 182.9 (C-10),
132.3 (C-10a), 56.3 (1-OCH3). LA L% 5 S lkRiE
HA—F, WA T N 3,8- R IE-1-H A
F£-9,10- K

th&4) 8: HEK A, mp246 C, ESI-MS m/z:
277 [M+Na]*; 'H-NMR (600 MHz, DMSO-dq) 6
6.86 (1H, d, J = 2.4 Hz, H-2), 7.22 (1H, d, J = 1.8 Hz,
H-4), 7.89 (1H, d, J = 7.2 Hz, H-5), 7.82 (2H, td, J =
7.2 Hz, H-6, 7), 8.10 (1H, d, J = 7.2 Hz, H-8);
BC-NMR (150 MHz, DMSO-dg) : 162.8 (C-1), 105.0
(C-2), 163.6 (C-3), 106.2 (C-4), 136.7 (C-4a), 126.0
(C-5), 133.0 (C-6), 134.6 (C-7), 126.0 (C-8), 134.7
(C-8a), 179.4 (C-9), 113.7 (C-9a), 182.9 (C-10), 1318
(C-10a), 56.2 (OCHs). LA L%i¥E 5 SCiikif g FEA
— 3 s E A 8 D 3-FR Hk-1- B4R JE-9,10-
B .

&Y 9: ki (HEE, mp 178~179 C,
ESI-MS m/z: 307 [M+Na]"; 'H-NMR (600 MHz,
DMSO-dg) d: 13.22 (1H, s, 1-OH), 7.24 (1H, s, H-4),
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8.12 (1H, d, J = 7.2 Hz, H-5), 7.90 (2H, m, H-6, 7),
8.19 (1H, d, J = 7.2 Hz, H-8), 4.42 (2H, s, CH,0),
3.26 (3H, s, OCHj3); *C-NMR (150 MHz, DMSO-ds)
J: 163.6 (C-1), 116.5 (C-2), 164.0 (C-3), 107.4 (C-4),
133.7 (C-4a), 126.6 (C-5), 134.3 (C-6), 134.5 (C-7),
126.2 (C-8), 132.8 (C-8a), 186.0 (C-9), 108.8 (C-9a),
181.6 (C-10), 132.6 (C-10a), 60.9 (-OCHj), 57.5
(11-CH,0). LA b-¥efis 5 ik s A — 2™, k%
EAY) 9 M lucidin-o-methyl ether

&Y 10: IR GHARY), ESI-MS m/z: 149
[M-+Na]*; "H-NMR (600 MHz, CD;0D) §: 9.54 (1H,
s, 2-CHO), 6.58 (1H, d, J = 3.6 Hz, H-3), 7.38 (1H, d,
J = 3.6 Hz, H-5), 4.61 (2H, s, 4-CH,OH); *C-NMR
(150 MHz, CD;0D) 6: 163.2 (C-2), 110.9 (C-3), 153.9
(C-4), 124.8 (C-5), 179.4 (CHO), 57.6 (CH,0OH). DA
Bl 5CiE S A -5 M, e A 10 8
A-F5 I E-2- W

&Y 11: TEEMiRY), ESI-MS m/z: 301 [M+
Na]*: 'H-NMR (600 MHz, CD;0OD) 6: 7.72 (2H, m,
H-3, 6), 7.62 (2H, m, H-4, 5), 4.30 (4H, t, J = 6.6 Hz,
H-8, 8", 1.71 (4H, m, H-9, 9", 1.47 (4H, m, H-10,
10), 0.99 (6H, t, J = 7.2 Hz, 11, 11'-CH3); “C-NMR
(150 MHz, CD;0D) ¢: 133.7 (C-1, 2), 130.0 (C-3, 6),
1325 (C-4, 5), 169.5 (C-7, 7'), 66.8 (C-8, 8'), 31.9
(C-9, 9'),20.4 (C-10, 10", 14.2 (C-11, 11"). VL _E%dfE
SIiE R A -, A 11 NARE
T H®R TS

A 12: ekt d CFREE), mp 188~190 C,
ESI-MS m/z: 337 [M+Na]"; 'H-NMR (600 MHz,
CDClg) &: 7.58 (1H, s, H-4), 7.75 (1H, d, J = 7.8 Hz,
H-5), 7.60 (1H, t, J = 7.0 Hz, H-6), 7.27 (1H, d, J =
7.8 Hz, H-7), 495 (2H, s, H-11), 3.89 (3H, s,
1-OCHg), 3.54 (3H, s, 11-OCHs); “C-NMR (150
MHz, CDCl;) §: 160.6 (C-1), 122.7 (C-2), 1635
(C-3), 113.0 (C-4), 133.0 (C-4a), 125.0 (C-5), 135.9
(C-6), 118.0 (C-7), 163.0 (C-8), 136.7 (C-8a), 187.7
(C-9), 117.0 (C-9a), 182.3 (C-10), 132.8 (C-10a), 69.4
(C-11), 62.3 (1-OCHs), 59.5 (11-OCH3). LA E¥iE 5
SCRRRIE A — B, W% et A 12 KR
AEA.

&Y 13: wim st (FFEE, mp 184~
185 ‘C, ESI-MS m/z: 215 [M+Na]*; *H-NMR (600
MHz, CDCl3) 6: 6.25 (1H, d, J = 9.6 Hz, H-3), 7.58

(1H, d, J = 9.6 Hz, H-4), 6.89 (1H, s, H-5), 6.82 (1H,
s, H-8), 3.92 (3H, s, OCHs); *C-NMR (150 MHz,
CDCl3) 6: 161.4 (C-2), 113.4 (C-3), 143.2 (C-4), 103.2
(C-5), 149.7 (C-6), 150.3 (C-7), 107.5 (C-8), 144.0
(C-9), 111.5 (C-10), 56.4 (OCHs). YA % 5 iRk
A A, WA 13 NFEEER.

WWEY 14: BHE O (FE, mp 288~
290 °C, ESI-MS m/z: 307 [M+Na]"; 'H-NMR (600
MHz, DMSO-dg) d: 7.52 (1H, s, H-4), 8.12 (1H, d, J =
7.8 Hz, H-5), 7.85 (1H, t, J = 7.8 Hz, H-6), 7.91 (1H,
t,J = 7.8 Hz, H-7), 8.17 (1H, d, J = 7.8 Hz, H-8), 3.85
(3H, s, OCHs), 4.56 (2H, s, CH,OH): *C-NMR (150
MHz, DMSO-dg) 6: 161.6 (C-1), 128.8 (C-2), 162.1
(C-3), 109.7 (C-4), 135.3 (C-4a), 126.1 (C-5), 133.4
(C-6), 134.5 (C-7), 126.6 (C-8), 134.3 (C-8a), 180.0
(C-9), 117.8 (C-9a), 182.5 (C-10), 132.0 (C-10a), 52.1
(C-11), 62.4 (1-OCHa). LA ¥ 15 e kgRis 2 A —
S0, WA 14 R

&) 15: Tt R4 s (FEE, mp 256~
257 °C, ESI-MS m/z: 511 [M+Na]"; *H-NMR (600
MHz, CD;0D) §: 2.92 (1H, dd, J = 12.5, 3.0 Hz, H-3),
4.74 (1H, m, H-6), 5.30 (1H, t, J = 3.5 Hz, H-12), 2.68
(1H, ddd, J = 12.0, 11.5, 3.0 Hz, H-16a), 2.58 (1H,
brs, H-18), 1.68, 1.57, 1.56, 1.44, 1.39, 1.37 (% 3H, s,
6XCHs); C-NMR (150 MHz, CD;OD) &: 40.3
(C-1), 26.5 (C-2), 76.3 (C-3), 38.8 (C-4), 56.3 (C-5),
62.4 (C-6), 42.6 (C-7), 39.2 (C-8), 49.2 (C-9), 36.8
(C-10), 23.7 (C-11), 122.9 (C-12), 135.8 (C-13), 43.6
(C-14), 32.4 (C-15), 28.7 (C-16), 48.3 (C-17), 51.0
(C-18), 67.9 (C-19), 42.7 (C-20), 25.5 (C-21), 38.2
(C-22), 17.7 (C-23), 30.0 (C-24), 16.5 (C-25), 18.4
(C-26), 25.1 (C-27), 178.4 (C-28), 27.5 (C-29), 14.6
(C-30). LA ¥ 5 ki s A — 5, wei
W) 15 NEHETE T Ao

A 16: ik CHEEE), mp 223~225 C,
ESI-MS m/z: 469 [M+Na]*; 'H-NMR (600 MHz,
DMSO-dg) 6: 7.74 (1H, s, H-4), 8.14~8.18 (2H, m,
H-5, 8), 7.88~7.92 (2H, m, H-6, 7), 4.68 (2H, m,
H-11), 3.85 (3H, s, OCHs), 5.11 (1H, d, J = 7.8 Hz,
H-1'); *C-NMR (150 MHz, DMSO-dg) 4: 160.8 (C-1),
131.7 (C-2), 160.8 (C-3), 109.1 (C-4), 136.1 (C-4a),
126.3 (C-5), 133.8 (C-6), 134.5 (C-7), 126.8 (C-8),
135.8 (C-8a), 180.5 (C-9), 120.6 (C-9a), 182.2 (C-10),
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132.2 (C-10a), 52.0 (C-11), 62.8 (1-OCHs), 101.1
(C-1), 73.4 (C-2), 76.1 (C-3'), 69.5 (C-4), 77.5
(C-5"), 61.0 (C-6). LA_F-3dfs 5 cikaom st A — 3,
MR EY) 16 MK EMM AT A.
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