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Phenolic chemical constituents of Dendrobium aphyllum
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Abstract: Objective To study the chemical constituents from ethanol extracts of the stems of Dendrobium aphyllum. Methods Ten
compounds were isolated by silica gel, Sephadex LH-20 column chromatography and reversed-phase semi-HPLC. Results Ten
compounds were identified by analyzing their spectral data and comparing with the previously reported literatures as 4,7-dihydroxy-2-
methoxy-9,10-dihydroxyphenanthrene (1), 2,4-dihydroxy-7-methoxy-9,10-dihydroxyphenanthrene (2), 4-methoxy-2,5,7,9-tetrahydroxy-
9,10-dihydrophe-nanthrene (3), 5-methoxy-4,7,9-trihydroxy-9,10-dihydrophenanthrene (4), pinoresinol (5), eugenol-B-D-glucoside
(6), trans-ferulic acid (7), dodecan-1-ol (8), B-sitosterol (9), and B-daucosterol (10). Conclusion All compounds are isolated from this

plant for the first time.

Key words: Dendrobium aphyllum (Roxb.) C. E. Fischer; 4,7-dihydroxy-2-methoxy-9,10-dihydroxyphenanthrene; pinoresinol;
eugenol glucoside; trans-ferulic acid
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W, ARSI U AR AT T RO R G
BT I o SR 2 H 5 BOR A SE S i =220 B 15
210 MEEY), R4 AN FONBOE B, 0 R
SCHEREE, s E A 4,7- T FR k-2 T4 JE-9,10-
& 9E  ( 4,7-dihydroxy-2-methoxy-9,10-dihydroxy
phenanthrene, 1)+ 2,4- —F25E-7-H 4 JE-9,10- 4 7F
(2,4-dihydroxy-7-methoxy-9,10-dihydroxyphenanthrene,

2). 2,57,9- D4 ¥ 5k -4- BT A 2K -9,10- & 4FE (4-
methoxy-2,5,7,9-tetrahydroxy-9,10-dihydrophenanthrene,

1 R,=OH, Ry=H, R;=OMe, R,=OH, Rs=H
2 R;=OMe, R,=H, R;=0OH, R,=OH, Rs=H
3 R=OH, R,=OH, R3=OH, R;=OMe, R=OH 11y

3). 4,7,9- =8 5E-5- 4 JE-9,10- &3 (5-methoxy-
4,7,9-trihydroxy-9,10-dihydrophenanthrene, 4). fA/l§
fiZ (pinoresinol, 5). | A My-B-D-Fi % BT (eugenol
glucoside, 6). APTELER (trans-ferulic acid, 7).
1IE+ = % B (dodecan-1-ol , 8) . P-4 i ¥
(B-sitosterol, 9). B-#H% M (B-daucosterol, 10).
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Fig. 1 Structures of compounds 1—10
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Bruker AV-400. Bruker Avance ITI-600%# 5:4%
M ILHRAL (BrukerAw], f&[E); API QSTAR Pulsar
I AR DY AT CAT I TR (. (MDSSCIEX A ],
ERDs MR AR (200~300
H, 58T ) XRC-1 S5k s (g )i
KERMY); Jasco P-1020%0 7 2UiE 64X ; UV-2401PC
TSI, Bruker Tensor 27 FT-IRTU 4T 41 i
{%; LiChroprep RP;5(40~63 pm, Merck, Darmstadt,
5 1E); MCI gel CHP 20P (75~150 pm, =Z#{k2#
y#l, Tokyo, HAS); Sephadex LH-20 (‘Z¢¥ P4
G AT, Uppsala, Hidt); W7 HH,S0, (10%)
LMW BT RFRI h rali.

YEA T 2010 4 10 AR T =4 S
H, oM KT ARE S NRE A B
Dendrobium aphyllum (Roxb.) C. E. Fischer. FrA
(Zsh-12) AFJ5CTHh E R Bt B T E RIS 245 HI A
Vg PR T2
2 ERESE

HAR AT 5S4 s 5.0 kg, BE)E FH 90% 2

B[R AR 4 Yk (351X 4, 2d). WIEMK 2R,
Wi A 7KIREW, P A FHBETR 406 (4 LX3) H
IETHE (ALX3) AHL, BN (150 g) &
PR FE (1% 73 5, Sl -FRE (60 01,20 1.5 1 1)
vel, 1924 415 A~D.

44y C (30 g) 48 RP g A H HIEE-7K (30 © 70, 50 :
50, 70 130, 90 : 10D YeMifFH] 4 N C1~C4.
C2 (10 g) £ LA -HEE (60 2 1. 40 © 1,
2001, 10 : 1) ¥EfE, H Sephadex LH-20 A1 C1)j-
R D aifb 3 2a%1 2mgd. 2 2mg). 7
(4mg). 8 3mg). 414 D LAGA;-HEE (40 1 1,20 :
1. 1001, 501D P, J5%4 RP;g CHIEE-7K 20 : 80,
40 : 60+ 60 : 40, 80 : 20) LG FILAY 3 (2 mg).
4 2mg). 5 2mg). 6 (4mg). 9 30mg). K]
B4 (100 g) SRERAE A7 3, S5-FRE (95 :
5.90 : 10, 80 : 20. 60 : 40) VLMifFE] 4 45y (E~
H). E A7) (20 g) LMEAT GRli-Hl¥ 40 2 1, 20 ¢
1. 100 1) Y, EEHFRHEY) 10 (50 mg).
3 HHEE
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MHz, CDCL3) 8: 8.10 (1H, d, J = 8.4 Hz, H-5), 6.73
(1H, dd, J = 8.4, 3.0 Hz, H-6), 6.68 (1H, d, J = 3.0 Hz,
H-8), 6.40 (1H, d, J = 2.4 Hz, H-3), 6.32 (1H, d, J =
2.4 Hz, H-1), 3.84 (3H, s, 2-OMe), 2.69 (4H, m, H-9,
10); “C-NMR (150 MHz, CDCL;) 6: 158.8 (s, C-2),
158.0 (s, C-4), 154.8 (s, C-7), 141.3 (s, C-10a), 140.4
(s, C-8a), 129.3 (d, C-5), 125.8 (s, C-4b), 116.7 (s,
C-4a), 115.3 (d, C-8), 113.6 (d, C-6), 107.3 (d, C-1),
101.0 (d, C-3), 56.3 (q, 2-OMe), 30.7 (t, C-10), 30.1
(t, C-9) VUKl 5 Scukfis s A — 5, #kow
a1 4,7-— 35 5E-2- A JE-9,10- — & 4E

&Y 2: ABKHAR, CsHO0s; 'H-NMR (600
MHz, CDCl3) d: 6.91 (1H, d, J = 8.4 Hz, H-6), 6.73
(1H, d, J = 8.4 Hz, H-5), 6.69 (1H, d, J = 2.4 Hz, H-8),
6.41 (1H, d, J=2.4 Hz, H-1), 6.33 (1H, d, J= 2.4 Hz,
H-3), 3.77 (3H, s, 2-OMe), 2.68 (4H, m, H-9, 10);
BC-NMR (150 MHz, CDCl3) 8: 158.0 (s, C-2), 153.9
(s, C-7), 153.5 (s, C-4), 141.2 (s, C-10a), 140.0 (s,
C-8a), 129.3 (d, C-5), 125.6 (s, C-4b), 114.5 (d, C-6),
113.6 (s, C-4a), 112.9 (d, C-8), 106.6 (d, C-1), 98.2 (d,
C-3), 55.5 (q, OMe-2), 30.6, 30.0 (t, C-9, 10). LL_I-%k
o5 SCHRAR B I A, st A Y 2 O 2,4-
TRRIT-HAJE-9,10- A HE.

& 3: ABKAR, CsHOs: "H-NMR (600
MHz, CD;0D) 8: 6.70 (1H, t, J = 2.4 Hz, H-8), 6.63
(1H, d, J= 2.4 Hz, H-3), 6.57 (1H, d, J = 2.3 Hz, H-1),
6.45 (2H, d, J = 2.4 Hz, H-6), 4.50 (2H, dd, J = 11.2,
3.6 Hz, H-9), 3.96 (3H, s, OMe), 2.79 (1H, m, H-10a),
2.67 (1H, m, H-10b); “C-NMR (150 MHz, CD;0D)
5:158.2 (d, C-7), 157.8 (s, C-2), 156.1 (s, C-4), 154.1
(s, C-5), 143.0 (s, C-10a), 140.2 (s, C-8a), 115.0 (d,
C-6), 114.0 (s, C-4a), 112.3 (s, C-4b), 110.5 (d, C-1),
107.7 (d, C-8), 100.1 (d, C-3), 70.1 (d, C-9), 57.5 (q,
OMe), 41.1 (t, C-10). LA _EH¥s 5 TR R E JE A —
U, W ENEY 3 2,5,7.9- DY FRIE-4- A JE-
9,10- &3k

A 4: TEEOKAK, CisH14045 'H-NMR (600
MHz, CDCl3) &: 7.15 (1H, t, J = 7.6 Hz, H-2), 6.83
(1H, d, J = 2.4 Hz, H-8), 6.57 (1H, d, J = 7.6 Hz, H-1),
6.62 (2H, d, J= 7.6 Hz, H-3), 6.50 (1H, d, J = 2.4 Hz,
H-6), 4.55 (2H, dd, J = 10.2, 3.6 Hz, H-9), 3.96 (3H, s,
4-OMe), 2.79 (1H, dd, J = 11.2, 3.6 Hz, H-10a), 2.67
(1H, m, H-10b); ®C-NMR (150 MHz, CDCl;) 6: 160.5

(s, C-7), 156.0 (s, C-5), 154.4 (s, C-4), 146.2 (s, C-8a),
137.7 (s, C-10a), 128.1 (d, C-2), 121.0 (d, C-1), 121.0 (s,
C-4a), 118.4 (d, C-3), 114.9 (s, C-4b), 106.2 (d, C-8),
101.1 (d, C-6), 69.2 (d, C-9), 57.3 (q, 4-OMe), 41.0 (t,
C-10). DA X ok A8, s eth s
Y4 Jy 4,7,9-—FrHE-5-FESE- 9,10- & k.

WA 5: TEMARY, CaoHynOg; 'H-NMR (400
MHz, CDCl3) d: 6.89 (4H, d, J = 8.0 Hz, H-5, 5, 6,
6'), 6.83 (2H, d, J = 1.6 Hz, H-2, 2"), 4.73 (2H, d, J =
4.0 Hz, H-7, 7'), 423 (2H, d, J = 6.8 Hz, H-9a, 9'a),
3.91 (6H, s, 3, 3-OMe), 3.84 (2H, d, J = 6.8 Hz, H-9b,
9'b); “C-NMR (100 MHz, CDCLy) §: 147.5 (s, C-3,
3), 145.2 (s, C-4, 4), 132.9 (s, C-1, 1'), 118.9 (d, C-6,
6'), 114.2 (d, C-5, 5"), 108.5 (d, C-2, 2), 85.8 (d, C-7,
7, 71.6 (t, C-9, 9'), 55.9 (q, 3, 3'-OMe), 54.1 (d, C-8,
8o LA EX¥HE S sckiE A 85, e s
W15 JkA R .

W& 6: KR, CeHypO7: 'H-NMR (600
MHz, Acetone) ¢: 7.10 (1H, d, J = 8.4 Hz, H-5), 6.87
(1H, d, J= 1.8 Hz, H-2), 6.71 (1H, d, J = 8.4 Hz, H-6),
597 (1H, m, H-8), 5.08 [IH, brd, J = 16.8 Hz,
H-9(cis)], 5.02 [1H, brd, J = 9.9 Hz, H-9(trans) |, 4.86
(1H, d, J = 7.2 Hz, H-1"), 4.55~3.88 (6H, m, H-2'~
6), 3.83 (3H, s, -OMe), 3.34 (2H, d, J = 6.6 Hz, H-7);
BC-NMR (100 MHz, Acetone) d: 150.9 (s, C-3), 146.0
(s, C-4), 139.0 (d, C-8), 136.0 (s, C-1), 121.5 (d, C-6),
118.5 (d, C-5), 115.9 (t, C-9), 114.2 (d, C-2), 103.2 (d,
C-17), 78.1, 78.0 (d, C-3', 5), 75.0 (d, C-2"), 71.5 (d,
C-4'), 62.9 (t, C-6"), 56.6 (q, 3-OMe), 44.6 (t, C-7). LA
R SR A8, SR A 6 A
Ty -B-D- AT

&Y 7. ARk, CioHigO0s: 'H-NMR (400
MHz, Acetone) d: 7.55 (1H, d, J=16.0 Hz, H-8), 7.33
(1H, d, J=1.6 Hz, H-2), 7.12 (1H, dd, J = 8.0, 1.5 Hz,
H-6), 6.89 (1H, d, J = 8.0 Hz, H-5), 6.35 (1H, d, J =
16.0 Hz, H-7), 3.91 (3H, s, 4-OMe); "“C-NMR (100
MHz, Acetone) d: 168.2 (s, C-9), 149.8 (s, C-3), 148.6
(s, C-4), 145.7 (d, C-7), 127.5 (s, C-1), 123.8 (d, C-6),
116.1 (d, C-8), 115.9 (d, C-5), 111.2 (d, C-2), 56.2 (q,
3-OMe). LA % 5 scipios S A — 5", ke
WY 7 A A BTELR .

5 8: AR R, CoHy0: 'H-NMR (400
MHz, CD;0D) §: 3.88 (2H, t, J = 6.4 Hz, H-1), 1.72
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(2H, m, H-2), 1.26 (18H, brs, H-2~10), 0.83 (3H, t,
J=6.8 Hz, H-11). 34 L B8 et &4 8
/S| iy 1 L 8

WEW 9: KK, 1E 10%M KR LIt
WA, 5 B-75 S B0 B o B, TLC A RE
—3, HBGBERS SR M5 9 %5 B-
1 HS o

&P 10: KK, 7E 10%0M R LI+
BRaE, 5 Op-iE MU, TLC A
RfH—3, HIREEESARE. MGy 10 &
BN B-THEE MY,

Sk
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