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Chemical constituents from leaves of Adinandra nitida (I1)
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Abstract: Objective To study the chemical constituents from the ethyl acetate extract of the leaves of Adinandra nitida. Methods
Several column chromatography including silica gel, Sephadex LH-20 gel, and ODS were applied in isolation and purification. The
structures were elucidated on the basis of physicochemical properties and spectral data from 'H-NMR, *C-NMR, ESI-MS and so
on. Results Nine flavonoids, three phenolic acids, and two other compounds were isolated and determined as apigenin (1),
naringenin (2), luteolin (3), chrysoeriol (4), (—)-epicatechin (5), quercetin (6), quercitrin (7), camellianin A (8), camellianin B (9),
p-methoxyphenol (10), protocatechuic acid (11), 3,3',4,4'-tetrahydroxybiphenyl (12), scopoletin (13), and palmitic acid (14).
Conclusion Compounds 3, 10—14 are firstly isolated from the plant of 4. nitida and compounds 3, 10, 12, and 13 are obtained
from Theaceae for the first time.

Key words: dry leaves of Adinandra nitida; luteolin; p-methoxyphenol; 3,3',4,4'-tetrahydroxybiphenyl; scopoletin
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sl MR w2 PESERy, Hrh s &
Bk 28.4%, NAEMIF TR WM. N T IR B
(03 BEE RSy, AR AE BT SR O A 1,
XA EE AR IR £ BR A G AL I AL 2% 1oy 34T R Giit
7t FEEE T 15 MG, B 9 AN EEEE
Y\ 3 MR AT 1 DD FEA 2 DN HABIE AL
9 53N TS 3 (apigenin, 1) A 57 2 (naringenin,
2). KEHEZE (luteolin, 3). £EH % (chrysoeriol,
4). £I)LFE HE [(-)-epicatechin, 5]. #it ¥ &
(quercetin, 6). #ft & # (quercitrin, 7). IZE A
(camellianin A, 8). I3 # B (camellianin B, 9).
X} IR ®) (p-methoxyphenol, 10). Ji JLAR
( protocatechuic acid, 11). 3,3",4,4'- VU ¥ 5 Jk oK
(3,3',4,4'-tetrahydroxybiphenyl, 12). 78 E % N B
(scopoletin, 13) FIFEHEEE (palmitic acid, 14). H
FAEY) 3. 10~14 AEIRMNA EZR R EE 3],
WEY 3. 100 12 A1 13 E T LZFHEY) 4
1 NS5

XT-4 H oom B UE m0i e A CIR RS
1E); Agilent 1100 %% LC-MS D Trap Jii i 4% ;
ULTRA SHIELD 400 plus # ;341X (Bruker,
TMS Whr); HEEERER (100~200. 200~300
H, HREFEET) D, WEOHE HSGF,s, B
I EIL KRR IT KA R AR D &K Sephadex
LH-20 (Pharmacia Biotech /A #]); MCI A 1% 44
£l (HA Mitsubishi Chemical Corporation A @,
CHP20P, 70~150 um); RP-C 3 (Merck A ], 40~
63 um); G N4
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2 RRSSE

AR 10 kg FIFERENE 3 X, SRR
PR, [EISCREE, KR =8 R A
fik\ BERE CEEASEN, 192 A MR BERAIRE 123.2
g B CPRAHUE AR T 304.0 go HUEEIR OBEHR
fr 22 100~200 HEERAT: (i, — SH k- EE (50
1—1 1) BBREVEME, L3 18 MR (An-1~
An-18). An-1 % 200~300 HEERHECLRE, A1 fk-
BRI ZEE (9 1) Pefi, B3] 3 M (An-la~

An-1c), An-lc £ Sephadex LH-20 &tfictt (it (f4
ThEE-S-FEE S 05 0 1 BED S EIEY 14 (10.2
mg); An-4 2 200~300 HEERGHERE, il E-ES
Ml (50D Pt B mERAEGY 13 (152
mg); An-5 £ 200~300 HEERH: CHIMEE-BETR £
Bg 20 0 15 1 BREELEML), 454 Sephadex LH-20
A CH R e B0 ) R EE 45 S 3 B4k & 10111
mg); An-6 £ 200~300 HEERAH: (&0 H bi-F i
150 © 1 JMi), 454 Sephadex LH-20 &Ef it (HfE
Vel BEIEY 2 (7.4 mg); An-8 £ Sephadex
LH-20 #Efr: CREERE . RERERM: (Zf5-H
BE 3501 Vel M RP-Cig bt (FFEE-/K 70%~
80% B EVEM 1FEMLEY 12 (9.3 mg). 6 (32.0
mg); An-9 £ Sephadex LH-20 JEcH: CHFEELEHL
aifh 5 EA AR EY 11 (162 mg); An-10 &
MCI # CHHEE-7K 30%~60%85FE e ). Sephadex
LH-20 #bfcht CEAT-HEE 101 Pefil) KR E L
i EMLEY) 3 (778 mg) 14 (148 mg); An-15
SRERAE (A - S 0 1 3D JRP-Cg i
FE-7K 40%~60%6 B HEL ) J Sephadex LH-20 &t
Ak CHREESER 19214659 5 (15.6 mg) A1 7 (25.0
mg): An-16 ZRERAE (& H k- I 14 01 3R
X5 Sephadex LH-20 Bt/ (FHEEEL) 24045 3
&1 (455 mg); An-17 4 RP-C g FEtO i,
fE-7K (0~100%) BREEEVEN, HL5MFEMLEY) 8
(307.0 mg), REMERH CEM-HEES 1D e
Btk &9 (124.4 mg).

3 SHEE

EM 1. WEOHAR (HED, AICL B3t
9. ESI-MS miz: 268.95 [M—H]", 270.97 [M+
HI", HX 4 FFi&E A 270, 'H-NMR (400 MHz,
DMSO-dg) : 12.97 (1H, s, 5-OH), 10.81 (1H, s,
4-OH), 10.38 (1H, s, 7-OH), 6.48 (1H, d, J = 2.1 Hz,
H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 7.92 (2H, d, J =
8.8 Hz, H-2', 6), 6.93 (2H, d, J = 8.8 Hz, H-3', 5"),
6.78 (1H, s, H-3). L ¥ 5 3cikdhos —507, %
KENEW 1 NIEHER.

WEY) 2: LEMAK CFED, [a]h —17.92° (¢
0.03, CH;O0H). ESI-MS m/z: 271.04 [M—H] ", AHX}
TN 272. "H-NMR (400 MHz, DMSO-dj)
12.13 (1H, s, 5-OH), 10.76 (1H, brs, 4-OH), 9.56 (1H,
brs, 7-OH), 5.42 (1H, dd, J = 12.8, 3.0 Hz, H-2), 3.24
(1H, dd, J=17.1, 12.8 Hz, H-3a)) f112.66 (1H, dd, J =
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17.1, 3.0 Hz, H-3p) N A HFEAE 5, 7.30
(2H, d, J = 8.6 Hz, H-3', 5'), 6.77 (2H, d, J = 8.6 Hz,
H-2', 6), 5.86 (2H, s, H-6, 8); "*C-NMR (100 MHz,
DMSO-dg) &: 78.4 (C-2), 42.0 (C-3), 196.4 (C-4),
163.5 (C-5), 95.8 (C-6), 166.7 (C-7), 95.0 (C-8),
162.9 (C-9), 101.8 (C-10), 128.9 (C-1'), 128.3
(C-2), 115.2 (C-3), 157.7 (C-4"), 115.2 (C-5),
128.3 (C-6"). LI E¥udE 5 cikikig — 5™, W%
EAL G 2 MR K

WEY 3. wEEHAK (FED, ESI-MS m/z
287.10 [M+H]', 284.98 [M—H] , X7 FHREHN
286. 'H-NMR (400 MHz, DMSO-d) d: 12.98 (1H, s,
5-OH), 7.42 (2H, m, H-2', 6'), 6.90 (1H, d, J= 8.2 Hz,
H-5"), 6.67 (1H, s, H-3), 6.45 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6); *C-NMR (100
MHz, DMSO-dg) 6: 163.9 (C-2), 102.9 (C-3), 181.6
(C-4), 157.3 (C-5), 98.8 (C-6), 164.1 (C-7), 93.8
(C-8), 161.5 (C-9), 103.7 (C-10), 119.0 (C-1"), 113.4
(C-2"), 145.7 (C-3"), 149.7 (C-4"), 116.0 (C-5"), 121.5
(C-6". VA b Hdfs 5 Sch i A — 5P, e
a3 NKRREER,

WEY 4: EEREHK (HEE, ESI-MS m/z:
299.06 [M—H]", 301.09 [M+H]. 'H-NMR (400
MHz, DMSO-ds) 6: 12.98 (1H, s, 5-OH), 10.83 (1H,
brs, 4-OH), 9.97 (1H, brs, 7-OH), 7.58 (1H, dd, J =
8.9, 2.2 Hz, H-6'), 7.56 (1H, d, J = 2.2 Hz, H-2'), 6.94
(1H, d, J = 8.9 Hz, H-5"), 6.91 (1H, s, H-3), 6.59 (1H,
d, J=2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 3.90
(3H, s, 3-OCH;); "C-NMR (100 MHz, DMSO-dy) &
163.7 (C-2), 103.7 (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), 103.2 (C-10),
121.5 (C-1'), 1102 (C-2)), 150.7 (C-3), 148.0 (C-4),
115.8 (C-5"), 120.4 (C-6'), 56.0 (C-OCH3). LA E#HE 5
SCRRIRIE 5, MUSEIE ) 4 N,

&Y 5. LhEEEEER (FED, mp313~
314 C, [a]y —67.80° (¢ 0.1, CH;CH,0H). ESI-MS
miz: 291.22 [M+H] . 'H-NMR (400 MHz, DMSO-dq)
5:9.10 (1H, s, Ar-OH), 8.89 (1H, s, Ar-OH), 8.75 (2H,
brs, 2X Ar-OH), 6.89 (1H, d, J = 1.6 Hz, H-2'), 6.66
(1H, dd, J = 8.2, 1.6 Hz, H-6'), 6.64 (1H, d, J = 8.2
Hz, H-5"), 5.89 (1H, d, J = 2.3 Hz, H-8), 5.72 (1H, d,
J =23 Hz, H-6), 4.74 (1H, d, J = 1.5 Hz, H-2), 4.01
(1H, brs, H-3), 2.68 (1H, dd, J = 16.4, 4.5 Hz, H-4a),

2.47 (1H, dd, J = 9.2, 4.5 Hz, H-4b); "*C-NMR (100
MHz, DMSO-ds) 6: 80.0 (C-2), 66.9 (C-3), 30.1
(C-4), 146.4 (C-5), 96.1 (C-6), 146.5 (C-7), 97.1
(C-8), 157.7 (C-9), 100.5 (C-10), 132.6 (C-1"), 116.7
(C-2'), 158.5 (C-3"), 158.2 (C-4"), 116.9 (C-5"), 119.9
(C-6"). VA EXHE 5 Scikdfos A — 5, sk
WEM S REILFE.

&Y 6: HEKAK (FEEL), ESI-MS m/z:
301.04 [M—H], 337.06 [M+Cl] . 'H-NMR (400
MHz, DMSO-d¢) o: 12.50 (1H, s, 5-OH), 10.78,
9.59,9.37,9.31 (1H, s, 4 X Ar-OH), 7.68 (1H, d, J =
2.2 Hz, H-2'), 7.54 (1H, dd, J = 8.5, 2.2 Hz, H-6'),
6.89 (1H, d, J = 8.5 Hz, H-2'), 6.41 (1H, d, J = 2.1
Hz, H-8), 6.19 (1H, d, J = 2.1 Hz, H-6). L\ %4
Lo BARHE R ek A S, M et s
Y6 i 3

WEW) 7: B EKKCHEE), ESI-MS m/z: 447.15
[M—H], 449.10 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) d: 12.65 (1H, s, 5-OH), 7.29 (1H, brs,
H-2'), 7.25 (1H, d, J = 8.4 Hz, H-6"), 6.86 (1H, d, J =
8.4 Hz, H-5"), 6.39 (1H, brs, H-8), 6.20 (1H, brs, H-6),
5.25 (1H, s, H-1"); "C-NMR (100 MHz, DMSO-dj) J:
157.8 (C-2), 134.7 (C-3), 178.2 (C-4), 161.8 (C-5),
99.2 (C-6), 164.7 (C-7), 94.1 (C-8), 156.9 (C-9), 104.5
(C-10), 121.2 (C-1"), 115.9 (C-2"), 145.7 (C-3"), 148.9
(C-4"), 116.1 (C-5"), 121.6 (C-6'), 102.3 (C-1"), 70.8
(C-2"), 71.0 (C-3"), 71.7 (C-4"), 70.5 (C-5"), 17.9
(C-6"). VL -H¥¥f 5 i s A — 5", et
EW T MR

&Y 8: Btk KCHEE), ESI-MS m/z: 643.08
[M+Na]*, 621.07 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) d: 10.76 (1H, s, 4-OH), 10.21 (1H, s,
7-OH), 7.85 (2H, d, J = 8.8 Hz, H-2', 6"), 6.89 (2H, d,
J = 8.8 Hz, H-3', 5), 6.59 (1H, d, J = 2.1 Hz, H-8),
6.47 (1H, d, J = 2.1 Hz, H-6), 6.51 (1H, s, H-3), 5.38
(1H, d, J = 6.2 Hz, Glc-H-1), 5.16 (1H, d, J = 1.7 Hz,
Rha-H-1), 1.85 (3H, s, COCH3), 1.04 (3H, d, J = 6.1
Hz, Rha-CH3); "C-NMR (100 MHz, DMSO-d;) §:
162.2 (C-2), 105.8 (C-3), 175.6 (C-4), 157.1 (C-5),
99.1 (C-6), 160.2 (C-7), 96.3 (C-8), 158.7 (C-9), 107.4
(C-10), 121.4 (C-1"), 127.8 (C-2'), 115.8 (C-3"), 160.5
(C-4"), 115.8 (C-5"), 127.8 (C-6"), 99.6 (Glc-C-1), 72.2
(Gle-C-2), 76.5 (Glc-C-3), 76.7 (Glc-C-4), 73.4
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(Gle-C-5), 62.9 (Gle-C-6), 97.1 (Rha-C-1), 69.7
(Rha-C-2), 70.5 (Rha-C-3), 70.3 (Rha-C-4), 68.6
(Rha-C-5), 17.9 (Rha-C-6), 170.1 (COCHj;), 20.3
(COCH3). VL E¥# 5 cmpig st A —5", ik
TEAY 8 NILA A.

W& 9: A RCHELD, ESI-MS m/z: 579.23
[M+H]", "H-NMR (400 MHz, DMSO-d;) 6: 10.71
(1H, s, 4-OH), 10.20 (1H, s, 7-OH), 7.85 (2H, d,
J=28.8 Hz, H-2, 6"), 6.90 (2H, d, J = 8.8 Hz, H-3',
5%, 6.57 (1H, d, J = 2.1 Hz, H-8), 6.51 (1H, d, J =
2.1 Hz, H-6), 6.50 (1H, s, H-3), 5.20 (1H, d, J= 1.7
Hz, Rha-H-1), 5.13 (1H, d, J = 5.4 Hz, Glc-H-1),
1.01 (3H, d, J = 6.1 Hz, Rha-CH3);: "*C-NMR (100
MHz, DMSO-dg) 6: 162.1 (C-2), 105.9 (C-3), 175.4
(C-4), 157.6 (C-5), 98.8 (C-6), 159.9 (C-7), 96.2
(C-8), 158.7 (C-9), 107.4 (C-10), 121.4 (C-1),
127.8 (C-2), 115.8 (C-3"), 160.5 (C-4"), 115.8
(C-5"), 127.8 (C-6"), 99.6 (Glc-C-1), 76.5 (Glc-C-2),
76.8 (Glc-C-3), 77.0 (Glc-C-4), 72.2 (Gle-C-5),
60.6 (Glc-C-6), 97.6 (Rha-C-1), 69.7 (Rha-C-2),
70.5 (Rha-C-3), 70.3 (Rha-C-4), 68.5 (Rha-C-5),
17.9 (Rha-C-6). H5&W 8 (Lt A) X
NMR ¥4, #h/> 2S5, HAh R A — 2.
20 5 SR B a9 il gk
1F B

&Y 10: Btk R (FED, ESI-MS miz
283.26 [2M+Cl]". 'H-NMR (400 MHz, CDCl;) 6:
7.98 (2H, d, J = 8.8 Hz, H-2, 6), 6.88 (2H, d, J = 8.8
Hz, H-3, 5), 3.91 (3H, s, 4-OCH;). MR#E LA ¥R H#E
WAL A9 10 SAx) F AR R K Y

a1 AR (FED, ESI-MS miz
177.22 [M+Na]", 153.21 [M—H] . 'H-NMR (400
MHz, DMSO-d) 6: 12.30 (1H, brs, COOH), 9.66 (1H,
brs, Ar-OH), 9.27 (1H, brs, Ar-OH), 7.33 (1H, d, J =
2.1 Hz, H-2), 7.28 (1H, dd, J = 8.3, 2.1 Hz, H-6), 6.78
(1H, d, J = 83 Hz, H-5); "“C-NMR (100 MHz,
DMSO-ds) d: 167.3 (COOH), 121.7 (C-1), 1152
(C-2), 144.9 (C-3), 150.0 (C-4), 116.6 (C-5), 121.9
(C-6). LA ¥ 5 cmriiE A —2 ", Swibs
Y11 RELRIR -

&Y 12: BREEE (FEE, ESI-MS m/z:
219.15 [M+H]", 217.21 [M—H], 253.18 [M+CI] .
'H-NMR (400 MHz, DMSO-ds) d: 891 (2H, s,

2X Ar-OH), 8.85 (2H, s, 2 X Ar-OH), 6.88 (2H, d, J =
2.0 Hz, H-2, 2), 6.77 (2H, dd, J = 8.2, 2.0 Hz, H-6,
6), 6.74 (2H, d, J = 8.2 Hz, H-5, 5); "*C-NMR (100
MHz, DMSO-d) &: 132.5 (C-1, 1'), 113.9 (C-2, 2'),
144.7 (C-3, 3"), 145.8 (C-4, 4"), 116.4 (C-5, 5'), 117.3
(C-6, 6o 5 CEREHE A HEREA — 55", W th &
W12 R 3,3, 4,4 -DUFR LR,

&M 13: miRalE (&), ESI-MS miz:
192.99 [M+H]", 190.88 [M—H]; 'H-NMR (400
MHz, CsDsN) &: 7.70 (1H, d, J = 9.4 Hz, H-4), 7.14
(1H, s, H-5), 7.06 (1H, s, H-8), 6.32 (1H, d, J = 9.4
Hz, H-3), 3.78 (3H, s, 6-OCH;); *C-NMR (100
MHz, CsDsN) &: 161.9 (C-2), 112.9 (C-3), 144.5
(C-4), 110.0 (C-5), 146.7 (C-6), 153.5 (C-7), 104.6
(C-8), 151.6 (C-9), 111.6 (C-10), 56.7 (-OCH3). LA
RS SR E — S, S e AW 13 R
=S

tEY 14: FAEKK (E45), ESI-MS miz:
255.17 [M—HJ, 279.16 [M+Na]". 'H-NMR (400
MHz, CDCl3) 6: 2.34 (2H, t, J = 7.5 Hz, H-2), 1.63
(2H, m, H-15), 1.31~1.20 (24H, m, 12X CH,), 0.88
(3H, t,J = 6.8 Hz, H-16). LA R 5 CokiR G FE A
—5, s LAY 14 AREIR .
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