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Chemical constituents from Gymnotheca involucrata

ZHANG Pu-zhao', SU Ming-sheng!, WANG Ya-qi', SHAO Feng', YANG Ming', ZHANG Ya-mei’

1. Key Laboratory Modern Preparation of TCM, Ministry of Education, Jiangxi University of TCM, Nanchang 330004, China

2. Jiangxi Collaborative Innovation Center of Modern Technology and Industrial Development of Ethnic Traditional Medicine,
Jiangxi University of TCM, Nanchang 330004, China

Abstract: Objective To study the chemical constituents from G. involucrata. Methods The chemical constituents of G. involucrata
were isolated by different column chromatographic techniques. The structures of these compounds were identified by a comprehensive
analysis of the spectroscopic data. Results Ten compounds were isolated from G. involucrata. The compounds were identified as
N-benzoyl-2-hydroxy-2-(4"-hydroxy phenyl)-ethylamine (1), N-benzoyl-2-hydroxy-2-(3',4'-dihydroxy phenyl)-ethylamine (2), 6,9-
dihydroxy-4,7-megastigmadien-3-one (3), 4-hydroxybenzyl cyanide (4), adenosine (5), hydroxy dihydrobovolide (5-hydroxyl-
3,4-dimethy-5-pentyl-2 (SH)-furanone (6), curculonone A (7), 3o-hydroxy-5,6-epoxy-7-megastigmen-9-one (8), gymnothelignan J (9),
and gymnothelignan I (10). Conclusion All the compounds are isolated from G. involucrata for the first time.
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W) 25 RO TR S AR AL, iz 2 R A
FHSR AL IR AR, ARSI A B PR A 57 B 40 1364 T
BE— BT, H 95% SRR 4y B4R 3] T 10
MEEY), 5 AEERN N-ZR PR EE-2- 2 5 -2-(4-
¥ i R ik )- &4 &8 [N-benzoyl-2-hydroxy-2-(4'-
hydroxy phenyl)-ethylamine, 1] N-Z< H [ 2 -
2-(3'4'- ~# B R FE)- 2 % [N-benzoyl-2-hydroxy-
2-(3',4'-dihydroxy phenyl)-ethylamine , 2] . 6,9-
dihydroxy-4,7-megastigmadien-3-one (3). XJ 23K
2.} (4-hydroxybenzyl cyanide, 4) . i (adenosine,
5). 5-hydroxyl-3,4-dimethy-5-pentyl-2(5H)-furanone
(6). curculonone A (7). 3a-hydroxy-5,6-epoxy-7-
megastigmen-9-one (8). gymnothelignan J (9).
gymnothelignan 1 (10). Fra &M AE IRME
BB P AR E
1 (EFESHHR

Bruker AVANCE 111 600 i3 EHRIE WA (i1
METAFD; AH ODS Bk (YMC A5, HAD;
Agilent 1200 JAH A (Agilent A7, £E); 4
T RORAR L% KA Welch AQ-Cis K (250 mm X
4.6 mm); il & = RO Bk Ay YMC-PACK
ODS-A (250 mm X 10 mm, 10 pm). =R imiAH (il
BN ERES (TEDIA), HARFIBI AL,

FIRLERST T 2014 - REE T HIK, K HE K 24
TR MR AR BT 78 5148 %8 N HELAR T Gymnotheca
involucrata Pei 14,
2 RESESE

IR 2R (2.5 kg) B, 95% L EEHEH3
UG EIFIERL IR OBRE (220 g). N
N KIR R, 700 A e BRI S ER AN K A
IETEEHAT AL BEIR SR 2223 g FHEAT I AH
RERCHE L, DUK-HBE (812, 4:6.2:8.0:
10) BREEVEML, ARHEWHE ik, SIFMER D
JERF4NHDA (2g). B (5g). C (4g). D (8
g). AU ZHPLCHI# (10%LME-7K, IR ES
mL/min) 3E2LEY1 (5 mg, ®R=152min). 2 (9
mg, (r=25.2 min). 4 (7 mg, tr=40.5 min). 5 (9 mg,
r=9.4 min), BA/FEHPLCHI# (30%LME-/K, &
AL E3 mL/min) 73 @5 2543 (10 mg, £=20.3
min). 6 (5mg, r=25.6min). 7 (90 mg, rR=33.6
min). 8 (6 mg, rR=45.9 min), CZ4rZHPLCHI
# (50%LME-7K, ARAUE3 mL/min) 7> B75211L
B¥19(3 mg, tr=40.1 min).10(6 mg, 1r=35.3 min ).

3 HMEE

& 1. Al K. 'H.NMR (600 MHz,
CD;0D) ¢: 7.80 (2H, dd, J = 8.3, 1.2 Hz, H-2", 6"),
7.57~7.51 (1H, m, H-4"), 7.46 2H, t, J = 7.6 Hz,
H-3",5"), 7.26 (2H, d, J = 8.4 Hz, H-2', 6'), 6.79 (2H,
d, J= 8.6 Hz, H-3', 5'), 4.84 (1H, dd, J = 7.9, 5.0 Hz,
H-2), 3.65~3.52 (2H, m, H-1); '3C-NMR (150 MHz,
CD;0D) §: 169.1 (C-7"), 156.7 (C-4"), 134.2 (C-1"),
133.3 (C-1"), 131.2 (C-4"), 128.1 (C-3", 5", 127.07
(C-2, 6", 126.8 (C-2", 6"), 114.6 (C-3', 5", 71.9
(C-2),47.6 (C-1). LA EHR S sCiffoE!™—2, ik
BEMED 1 N NRH B EE-2- 52 - 2-(4- 5 B 0K
5)-2. %

&Y 2: B A. 'HNMR (600 MHz,
CD;OD) §: 7.80~7.77 (2H, m, H-2", 6"), 7.53 (1H,
dd, J = 7.6, 1.2 Hz, H-4"), 7.46 2H, t, J = 7.6 Hz,
H-3", 5"), 6.72~6.70 (2H, m, H-2', 5'), 6.59 (1H, dd,
J = 8.0, 2.0 Hz, H-6'), 3.55 (2H, t, J = 7.2 Hz, H-1),
2.78 (2H, t, J = 7.2 Hz, H-2); '3C-NMR (150 MHz,
CD;0D) §: 168.8 (C-7"), 144.8 (C-3"), 143.3 (C-4"),
134.4 (C-1"), 131.1 (C-4"), 130.7 (C-1"), 128.1 (C-3",
5"), 126.8 (C-2", 6"), 119.7 (C-6"), 115.5 (C-2'), 114.9
(C-5"), 41.6 (C-1), 34.5 (C-2). LA_EHE 5 sClikdRag!
—8, WMEELEY) 2 N N-RK I RE-2-(3 472 5
HIL)- L o

&%) 3: "TH-NMR (600 MHz, CD;0D) §: 5.90
(1H, brs, H-4), 5.81 (2H, m, H-7, 9), 4.34 (1H, m,
H-9), 2.49 (1H, d, J = 17.0 Hz, H-2a), 2.18 (1H, d, J =
17.0 Hz, H-2b), 1.93 (3H, d, J = 1.3 Hz, H-11), 1.26
(3H, d, J = 6.5 Hz, H-10), 1.06 (3H, s, H-12), 1.04
(3H, s, H-13); '3C-NMR (150 MHz, CD;0D) ¢: 41.0
(C-1), 493 (C-2), 199.8 (C-3), 125.7 (C-4), 166.0
(C-5), 78.5 (C-6), 135.5 (C-7), 128.5 (C-8), 67.2
(C-9), 23.1 (C-10), 18.2 (C-11), 22.5 (C-12), 22.1
(C-13). LA B¥UR 5 ks> —2, #Hes e s
¥ 3 N 6,9-dihydroxy-4,7-megastigmadien-3-one.

&Y 4: A A, 'THNMR (600 MHz,
CD;OD) §: 7.17 (2H, d, J = 8.7 Hz, H-2', 6'), 6.80
(2H, d, J = 8.6 Hz, H-3', 5'), 3.77 (2H, s, H-2);
BC-NMR (150 MHz, CD;0D) ¢: 156.8 (C-4"), 129.0
(C-2', 6), 121.3 (C-1"), 118.7 (C-1), 115.3 (C-3, 5"),
21.2(C-2). VA EEHE 5 5ciffkaE! o —5, #% et
EY) 4 NFRFEIR N
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& 5. AEH KA. 'HINMR (600 MHz,
CD;0D) 6: 8.33 (1H, s, H-2), 8.20 (1H, s, H-8), 5.98
(1H, d, J = 6.4 Hz, H-1'), 4.76 (1H, dd, J = 6.4, 5.1
Hz, H-2'), 4.34 (1H, dd, J = 5.1, 2.6 Hz, H-3), 4.19
(1H, q, J = 2.6 Hz, H-4"), 3.91 (1H, dd, J = 12.5, 2.5
Hz, H-5'a), 3.77 (1H, dd, J = 12.5, 2.7 Hz, H-5'b);
BC-NMR (150 MHz, CD;0D) 6: 156.1 (C-6), 152.1
(C-2), 148.6 (C-4), 140.6 (C-8), 119.7 (C-5), 89.8
(C-1), 86.6 (C-4), 73.9 (C-2), 71.4 (C-3'), 61.9
(C-5"). A F#da 5 sckikoE! " —2, Mes et &
5 At .

e 6: AR A, 'HNMR (600 MHz,
CDCl3) 6: 2.00 (1H, m, H-6a), 1.78 (1H, m, H-6b),
1.14 (1H, m, H-7b), 1.29 (5H, m, H-7a, 8, 9), 0.90
(3H, t, J = 6.9 Hz, H-10), 1.96 3H, d, J = 1.2 Hz,
H-11), 1.84 (3H, d, J= 1.2 Hz, H-12); *C-NMR (150
MHz, CDCLy) d: 171.9 (C-2), 125.3 (C-3), 157.6
(C-4), 106.8 (C-5), 36.0 (C-6), 31.5 (C-7), 22.5 (C-8),
22.4(C-9), 13.9 (C-10), 10.7 (C-11), 8.4 (C-12). LI E
HHEE CikiE —8, WEEhEY 6 A
5-hydroxy-3,4-dimethy-5-pentyl-2(5H)-furanone

&Y 7. A A. 'H.NMR (600 MHz,
CDCl3) &: 2.19 (1H, dt, J = 12.3, 4.2 Hz, H-1), 5.88
(1H, q, J = 1.4 Hz, H-3), 2.31 (2H, m, H-5), 1.78 (1H,
m, H-6a), 1.93 (1H, m, H-6b), 2.42 (1H, m, H-7), 2.02
(2H, t, J = 7.0 Hz, H-8), 5.65 (I1H, d, J = 15.6 Hz,
H-10), 5.59 (1H, dd, J = 15.6, 6.8 Hz, H-9), 1.32 (6H,
s, H-12, 13), 0.82 (3H, d, J = 6.8 Hz, H-14), 1.95 (3H,
s, H-15); *C-NMR (150 MHz, CDCls) 6: 201.0 (C-2),
161.3 (C-4), 139.6 (C-10), 127.0 (C-3), 125.6 (C-9),
70.6 (C-11), 49.0 (C-1), 37.2 (C-8), 30.8 (C-7), 30.7
(C-5), 29.8 (C-13), 29.8 (C-12), 24.1 (C-6), 22.2
(C-15), 15.6 (C-14). VA E%¥s 5 ks ! —2L,
WML 2 E W) 7 N curculonone A .

&) 8: LEFFPRY). "H -NMR (600 MHz,
CDCl3) d: 7.05 (1H, d, J = 15.6 Hz, H-7), 6.31 (1H, d,
J=15.6 Hz, H-8), 3.93 (1H, tq, J = 8.7, 4.2 Hz, H-3),
2.31 (3H, s, H-10), 1.22 (6H, d, J = 1.0 Hz, H-11, 12),
1.00 (3H, s, H-13); "*C-NMR (150 MHz, CDCls) o:
35.1 (C-1), 40.5 (C-2), 64.0 (C-3), 46.6 (C-4), 67.2
(C-5), 69.4 (C-6), 142.3 (C-7), 132.5 (C-8), 197.4
(C-9), 24.9 (C-10), 28.3 (C-11), 29.3 (C-12), 19.8
(C-13) DA 5 ko 20— 5, #es e s

¥ 8 A 3a-hydroxy-5,6-epoxy-7-megastigmen-9-one »
&% 9: ALK AK. 'H.NMR (600 MHz,

CDCls) o: 5.19 (1H, brs, H-2), 2.26 (1H, m, H-3), 2.57

(1H, m, H-4), 4.58 (1H, d, J = 8.8 Hz, H-5), 0.78 (3H,

d, J=6.9 Hz, H-6), 0.86 (3H, d, /= 7.3 Hz, H-7), 7.22

(1H, s, H-3"), 6.43 (1H, s, H-2"), 6.50 (1H, brs, H-6"),

3.93 (3H, s, 4-OCH3), 3.92 (3H, s, 5-OCHz3), 3.66

(3H, s, 6'-OCH3), 3.89 (3H, s, 3”"-OCH3), 3.89 (3H, s,

5"-OCH3); 3C-NMR (150 MHz, CDCl3) §: 104.0

(C-2), 42.7 (C-3), 44.5 (C-4), 83.6 (C-5), 11.5 (C-0),

11.1 (C-7), 129.4 (C-1"), 135.6 (C-2"), 107.9 (C-3"),

153.1 (C-4'), 141.4 (C-5'), 150.8 (C-6"), 127. (C-1"),

106.7 (C-2"), 146.6 (C-3"), 133.6 (C-4"), 146.4

(C-5"), 106.3 (C-6"),61.2 (4'-OCH3), 60.9 (5'-OCH3),

55.9 (6’-OCH3), 56.3 (3"-OCHj3), 56.3 (5"-OCH3). LA

b SOOI GE R — B, MUEEAEY 9

gymnothelignan J.

&Y 10: AR K. 'TH.NMR (600 MHz,
CDCl3) 0: 5.13 (1H, d, J = 2.3 Hz, H-2), 2.23 (1H, m,
H-3), 2.52 (1H, m, H-4), 4.49 (1H, d, J= 8.0 Hz, H-5),
0.75 (3H, d, J= 7.1 Hz, H-6), 0.82 (3H, d, /= 7.4 Hz,
H-7), 7.07 (1H, s, H-3"), 6.39 (1H, d, J = 1.7 Hz,
H-2"), 6.48 (1H, d, J= 1.7 Hz, H-6"), 6.08~5.93 (2H,
m, -OCH»-), 3.81 (3H, s, 6’-OCHs), 3.89 (3H, s,
3"-OCH3), 3.87 (3H, s, 5"-OCH3); "C-NMR (150
MHz, CDCIl3) o: 102.3 (C-2), 42.4 (C-3), 44.6 (C-4),
83.4 (C-5), 11.2 (C-6), 11.1 (C-7), 129.1 (C-1"), 134.5
(C-2'), 103.8 (C-3"), 148.9 (C-4"), 136.3 (C-5"), 140.4
(C-6'), 127.2 (C-1"), 108.0 (C-2"), 146.6 (C-3"), 133.6
(C-4M), 146.4 (C-5"), 106.8 (C-6"), 101.2 (-OCH>-),
60.0 (6'-OCH3), 56.3 (5"-OCH3), 56.3 (6”-OCH3). LA
BRSSO R E R — B MR EAEY 10 A
gymnothelignan .
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