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Abstract: Objective To study on the chemical constituents from Dendrobium huoshanense. Methods The chemical constituents
were separated and purified by silica gel, Sephadex LH-20, semi-prepared HPLC and other chromatography techniques. Their
structures were elucidated by MS, 1D and 2D NMR spectroscopic data. Results Eleven compounds (1—11) were isolated, and were
identified as trans-ferulic acid nonadecyl ester (1), trans-p-hydroxycinnamic acid nonadecyl ester (2), 2,4,7-trihydroxy-9,10-
dihydrophenanthrene (3), naringenin (4), 5-hydroxy-3,4’-dimethoxybibenzyl (5), 5-hydroxy-3-methoxybibenzyl (6), dendrogratiol A
(7), amoenylin (8), methyl ferulate (9), protocatechuic acid (10), p-hydroxybenzaldehyde (11). At a concentration of 100 pumol/L,

compounds 4 and 7 exhibited inhibitory rates of 39.0% and 38.3% against tyrosinase, respectively. Conclusion Compounds 1 and 2
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are new compounds, named dendrohuoshanin A and dendrohuoshanin B. Compounds 3, 5, 7—9 were isolated for the first time from

this plant. Compound 3 was the first to be separated and purified through phytochemical methods from this plant. Compounds 1, 2,

and 9 belong to simple phenylpropanoids, compound 3 is a dihydrophenanthrene, compound 4 is a dihydroflavone, and compounds

5—8 are bibenzyls. Compounds 4 and 7 show potential skin-whitening effects.

Key words: Dendrobium huoshanense C. Z. Tang & S. J. Cheng; dendrohuoshanin A; dendrohuoshanin B; 2,4,7-trihydroxy-9,10-
dihydrophenanthrene; 5-hydroxy-3,4'-dimethoxybibenzyl; dendrogratiol A; methyl ferulate

EE A Dendrobium huoshanense C. Z. Tang &
S.J. Cheng N=RIAMBEMAHMEY), /7T %
BOMNLIX, HAEEN (hEZGH) 2025 FRR1L
A, BAUEAER. 38 E ARSI, PR
WHRRY, ElamREES A 2R BRI, HEH
S A TE g, AEPUMIRE R S i),
IREEIEE 7 T e R B 3 2B o Tk, BT
MAZAE Y B 2E 7 B A5 204 8 (dendrophenol) B
E2FK (erianin) CEERHMEMERCR IS, (HHHR
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Wi AR R RRIE T g, aR B Pt 5 36 AR IS
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0 = B B S, JFAAUEREEARE TS
DPPH H 1, iESEHE A 55 RVEHT. Ik
W — IR, SR RCA R RS S RE
ERF IR EKE . FIRE RIK R, FFBEEk
BRI E S, b, EIEARSEL AR
I3 B ME 22 R A W TR R 30 H 5 RS 2 R T 411
I P00, X B AN ERAL T 0 iR 5E AL
VERAA, WRTT R 24 m R IR SE P et 1
B .

A LAE LA 2N G, s IR e
W EEAR, RGEHTHMBRENZERT, 755
711 AMEE, e BT EER Lk
fig (trans-ferulic acid nonadecyl ester, 1). AXIFE
R+ JULEEE (trans-p-hydroxycinnamic acid
nonadecyl ester, 2).2,4,7-=¥83£-9,10- ~4&(JE(2,4,7-
trihydroxy-9,10-dihydrophenanthrene, 3). Al %
(naringenin, 4). 5-¥£3&-34- " H A FLELE (5-
hydroxy-3,4'-dimethoxybibenzyl, 5). 5-}%3-3-FI4
FEBE (5-hydroxy-3-methoxybibenzyl, 6). ME47

fiil /%y A (dendrogratiol A, 7). 4-$2%:-3,54-=H%&
FEBLE Camoenylin, 8) . FiTZR 2 H I (methyl ferulate,
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('H-NMR, 400 MHz; 3C-NMR, 100 MHz, Hi+:
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(QTOF B.06.01) Jiiiff (EHE Agilent 2 7)),
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Fig. 1 Chemical structures isolated from Dendrobium huoshanense

) (34.0g),

AR E AU (20.2 g) 40 1E AR SR (4 48
1, DA MEE-BERR 88 (502 1. 20 ¢ 15 102 1,
S50V 2004 1D BEEBEML, S5 PRI 100%
BER Ll 100% FREMBE, KT H R4 TLC 4
Mr &G L5335 18 N5 0101~0118.

A9 0109~0111 #H4) (1.9 g) ] Sephadex LH-
20 BT E B, 1958 13 NS 0201~0213; &
I 0205 A1 0206 204y (256 mg) FH [ MHRE RS KT (it
Iy, RENMINHEE-/K (80 1 20), 5% 0301-0311
311 M A 0309 (20 mg) & IEAHERI
HPLC 705, DLATHEE-BERR MR (17 0 1) Niis)
L, AR S mL/min, BELAEY) 1 (r=123.2
min, 2.0mg) M2 (x=107.8 min, 1.0mg); %7
0301 (156 mg) £ IEAH¥-# HPLC 73, LA
Bk-BEER .08 (15 0 1) NshiA, R ERN S
mL/min, fFEMLAEY S (,r=166.8 min, 1.0 mg)-
6 (1x=93.2 min, 4.0 mg). 7 (xg=116.3 min, 1.3
mg). 8 (g=212.2 min, 5.0mg). 9 (,x=187.1 min,
0.7mg)~ 10 (1r=243.8 min, 1.4mg). 11 (;r=208.1
min, 1.8 mg).

BEER 218 )22 B4 (10.2 ) 4 Sephadex LH-20
B Ak, JBhAH N & - EE (10 ¢
90), fHFIFL 13 MM 1101-1113; ¥4 1106-1108 &
I (1.3 g) FRMEERAE I8, KK FEE-K

(80 : 20+ 90 : 10> BHEEWENL, &5 FAKIKAH 100%
BEER £ R 100% B e, 153% 9 N4 1201-
1209; &3F 1201 A1 1202 (1.9 g), &A%
HPLC 775, DIHEE-/K-UKEERE (55145 :0.3) A
A, AR EAN 5 mL/min, BEMLEY) 3 (r=84.7
min, 11.8 mg). 4 ({g=40.8 min, 14.4 mg).
3 L E

EY1: AEEA; 4 HR-ESIMS m/z: [M+
Na]" 483.343 8 (calcd for Co9HasO4Na 483.345 0) fff
€ AT AN CooHasOs, ANMEFEEN 6. 'H-NMR
(400 MHz, CDCL) &7, fERIAIXHIL 3 SRR
FIZEIR R T(55 [0u 7.07(1H, brd, J = 8.2 Hz, H-6),
7.04 (1H, brs, H-2) 6.91 (1H, d, J = 8.2 Hz, H-5)]; 2
MEFRT1ES [0u7.61 (1H, d,J=15.9 Hz, H-7), 6.29
(1H, d, J = 15.9 Hz, H-8)]; | N&KEFES [ou
5.83 (1H, s, 4-OH)]; 1 MEATHIEE S [0u4.19
(QH, t, J= 6.7 Hz, H-1"]; 1 MHEHREES [6n3.93
(3H, s,3-OCH3)]; 1 MHEAE S [0 0.88 GH, t,J =
6.4 Hz, H-19)]. 73 Hrib&4 1 1) BC-NMR % %5
15 1 MRS S [oc 167.4 (C-9)], 8 NMaEtifa
5 [0c 147.9 (C-4), 146.8 (C-3), 144.6 (C-7), 127.1 (C-
1), 123.1 (C-6), 115.8 (C-8), 114.7 (C-5), 109.3 (C-2)],
1 MHERBES [dc 56.0 ((OMe)], 1 MHEES
[6c 14.1 (C-19)], 1 NMEFEIKIES [oc 64.6 (C-1")],
17 N FRBRE S [0c22.7~31.9 (C-2'~18)]. %
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Fig.2 Key HMBC correlations for compound 1
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Fig. 3 Chemical structure of compound 1

& 2. AR, 4 HR-ESIMS m/z: [M+
Na]* 453.337 3 (calcd for CaoHasOsNa 453.334 5) fifi
TR TN CsHag03, ANEFEHN 6. 'H-NMR
(400 MHz, CDCls) ‘&7, K XAFE1E 1 44 AA'BB
HIERG S HFR 55 [0u7.44 (2H, d, J = 8.6 Hz,
H-6,2), 6.84 (2H, d, J=8.6 Hz, H-5, 3)]; 2 ™
JRTAE5 [0n7.62 (1H, d,J=15.9 Hz, H-7), 6.30 (1H,
d,J=159Hz,H-8)]; | ™MEERRT1E5 [6n5.02 (1H,
s, 4-OH)]; 1 MERWHILES [ond.18 QH, t, J =
6.7 Hz, H-1")] K& 1 MRuHEES [010.88 (3H, t,
J=6.5Hz, H-19"]. 734 2 (1) BC-NMR ik
A 1 AMBRERIE S [0c 167.4 (C-9)], 8 Matifs
5 [0c 157.4 (C-4), 144.1 (C-7), 129.9 (C-2, 6), 127.6
(C-1),116.1 (C-8),115.8(C-3,5)], 1 MHIEES [dc

14.1 (C-19)], 1 MEEIKIE S [dc 64.6 (C-1)], 17
M HERES [0c22.7~31.9 (C2'~18')]. &4
W Wk S E PR EAE, TSR E 2 1tk
SEER (B 4), HONKHRIEE IR 5 KB IR B 4 1
i & T U R N IRER R, S N RO e
et IUele. S 55HRELL, Bt ad 2 Ak
SERFIAEY), faNELAREER B.
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Fig.4 Chemical structure of compound 2

hEw) 3: HIEEHIRY) . ESI-MS m/z: 229 [M+
H]*, 212N C14H1205 . 'TH-NMR (400 MHz, DMSO-
ds) 0: 8.04 (1H, d, J = 9.2 Hz, H-5), 6.58 (1H, brs, H-
8), 6.56 (1H, brd, J=9.2 Hz, H-6), 6.27 (1H, d, J= 1.4
Hz, H-1), 6.13 (1H, brs, H-3), 2.55 (4H, m, H-9, 10);
BC-NMR (100 MHz, DMSO-ds) J: 155.8 (C-2), 155.0
(C-4), 154.6 (C-7), 139.6 (C-10a), 138.1 (C-8a), 128.3
(C-4b), 124.6 (C-5), 114.1 (C-4a), 112.8 (C-8), 112.5
(C-6), 106.5 (C-1), 101.8 (C-3), 30.1 (C-10), 29.6 (C-
9). MRHE LA EEHE S SCERIREI2IXT B, B E L EY)
38 2,4,7-—¥3-9,10- & FE.

&) 4: ISR CREE . ESI-MS m/z: 273
[M+H]", 273N CisHi20s. 'H-NMR (400 MHz,
DMSO-de) 0: 12.23 (1H, brs, OH-5), 7.31 (2H, d, J =
8.2 Hz, H-2', 6"), 6.79 (2H, d, J= 8.2 Hz, H-3', 5'), 5.85
(2H, brs, H-6, 8), 5.41 (1H, dd, J = 12.8, 3.0 Hz, H-2),
3.23 (1H, dd, J = 17.0, 12.8 Hz, H-3a), 2.65 (1H, dd,
J=17.0,3.0Hz, H-3b); '*C-NMR (100 MHz, DMSO-
ds) 0: 195.9 (C-4), 167.7 (C-7), 163.5 (C-5), 162.8 (C-
9), 157.7 (C-4"), 128.9 (C-1), 128.3 (C-2', 6"), 115.1
(C-3",5"), 101.4 (C-10), 96.0 (C-6), 95.2 (C-8), 78.3 (C-
2),42.0 (C-3). R4 DL Eds 5 STk FiaE s Ebl3, T
TEE) 4 Nl 2.

&Y 5. F A, ESI-MS m/z: 259 [M+
HI", 2 T3A CisHis0s. 'H-NMR (400 MHz, CDCl)
5:7.09 (2H, d, J= 8.4 Hz, H-2', 6'), 6.82 (2H, d, J = 8.4
Hz, H-3', 5'), 6.32 (1H, brs, H-4), 6.25 (2H, brs, H-2, 6),
4.64 (1H, brs, 5-OH), 3.79 (3H, s, 4-OMe), 3.75 (3H, s,
OMe-3), 2.82 (4H, m, H-7, 8); '3C-NMR (100 MHz,
CDCL) 6: 161.0 (C-3), 157.9 (C-4'), 156.6 (C-5), 144.8
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(C-1),133.9(C-1"), 129.4 (C-2',6'), 113.9 (C-3', 5), 108.1
(C-6), 106.9 (C-2), 99.1 (C-4), 55.4 (3, 4-OMe), 38.6 (C-
7), 36.8 (C-8). HR4HLL -HH 5 SOk IE T EL U4,
ENEY) S N 5-F2HE-3,4- “HEIEECR .

&Y 6: KT AE A, ESI-MS m/z: 229 [M+
H]*, 20 T34 Ci5H1602. 'TH-NMR (400 MHz, CDCls3)
8: 7.17~7.29 (5H, m, H-2'~6"), 6.32 (1H, brs, H-4),
6.25 (2H, d, J = 2.7 Hz, H-2, 6), 4.80 (1H, brs, OH-5),
3.75 (3H, s, 3-OMe), 2.80~2.91 (4H, m, H-7, 8); 13C-
NMR (100 MHz, CDCls) d: 160.9 (C-3), 156.6 (C-5),
144.6 (C-1), 141.7 (C-9), 128.5 (C-2', 6"), 128.4 (C-3',
5%, 126.0 (C-4"), 108.0 (C-6), 106.8 (C-2), 99.1 (C-4),
55.3 (OMe-3), 37.9 (C-7), 37.6 (C-8). AR L ¥
5 SRR TE SIS L, s A 6 D 5-Fdk-3-F A
FEERAR

&Y 7. AR, ESI-MS m/z: 289 [M+
H]*, 772N Ci7H2004. TH-NMR (400 MHz, CDCl3)
0:7.09 (1H, d, J=8.4 Hz, H-2', 6'),6.82 (1H, d, J=8.4
Hz, H-3', 5'), 6.46 (1H, brs, H-2), 6.24 (1H, brs, H-6),
5.68 (1H, brs, 5-OH), 3.87 (3H, s, 3-OMe), 3.81 (3H, s,
4-OMe), 3.79 (3H, s, 4-'"OMe), 2.78~2.83 (4H, m, H-
7, 8). 13C-NMR (100 MHz, CDCl3) 6: 152.2 (C-5),
149.1 (C-3), 144.0 (C-4", 138.3 (C-1), 133.9 (C-4),
133.8 (C-1'), 129.4 (C-2, 6), 113.9 (C-3', 5"), 108.1 (C-
2), 104.6 (C-6), 61.1 (4-OMe), 55.8 (5-OMe), 55.4 (4"-
OMe), 38.4 (C-7), 36.9 (C-8). R4k LA - %¥is 5 SCiik
HRIGUOXS LG, WA T AR A

&9 8: FHlE 1A . ESI-MS m/z: 289 [M+H]*,
73 73N Ci7H2004. 'H-NMR (400 MHz, CDCls) §:
7.07 (1H, d, J = 8.4 Hz, H-2, 6), 6.82 (1H, d, /= 8.4
Hz, H-3', 5"), 6.35 (1H, brs, H-2, 6), 5.36 (1H, brs, OH-
4), 3.84 (6H, s, OMe-3, 5), 3.79 (3H, s, OMe-4'), 2.82
(4H, m, H-7, 8); '3C-NMR (100 MHz, CDCl3) J: 157.9
(C-4"), 146.9 (C-3, 5), 133.8 (C-1), 132.94 (C-1"), 132.9
(C-4), 129.5 (C-2, 6'), 113.8 (C-3', 5'), 105.2 (C-1, 6),
56.3 (3, 5-OMe), 55.3 (4'-OMe), 38.4 (C-7), 37.3 (C-
8). ARHE LA FERE 5 ORI EN IS B, WS
8 N 4-¥23E-3,5 4 = FAEFEBES,

&9 9: A E A . ESI-MS m/z: 209 [M+H]*,
2R CiiHi2040 'H NMR (400 MHz, CDCL3) o:
7.62 (1H, J=15.8 Hz, H-7), 7.07 (1H, brd, J = 8.0 Hz,
H-6), 7.03 (1H, brs, H-2), 6.92 (1H, d, J = 8.0 Hz, H-
5),6.29 (1H, d, J=15.8 Hz, H-8), 3.93 (3H, s, 9-OMe),

3.80 (3H, s, 3-OMe); '3C-NMR (100 MHz, CDCl;) §:
167.6 (C-9), 148.1 (C-4), 146.7 (C-3), 144.8 (C-7),
126.7 (C-1), 123.1 (C-6), 115.0 (C-8), 114.6 (C-5),
109.1 (C-2), 55.8 (3-OCH3), 51.6 (9-OCH3). R4k LA
FBUE S SCERIRIEDSINTEE, B EAY) 9 NFTEE
12 F i

&Y 10: H@E A, ESI-MS m/z: 153 [M—
H]~, 13N C7Hs04. 'H-NMR (400 MHz, CD3;0D)
5: 7.45 (1H, brd, J = 8.4 Hz, H-6), 7.42 (1H, brs, H-2),
6.82 (1H, d, J = 8.4 Hz, H-5). R4 LA_-%¥E 5 ~Ciik
HRIEDR L, LAY 10 A5 LARIR .

&Y 11: AEE K. ESI-MS m/z: 121 [M—
HI~, 413N CHe02. 'HNMR (400 MHz, CDCl3)
5:9.88 (1H, s, H-7), 7.81 (2H, d, J = 8.2 Hz, H-2, 6),
6.95 (1H, d, J = 8.2 Hz, H-3, 5). AR L E¥E 5
BRARIE RO LL, W LA 11 K RS 2K H
4 EERERESHNFE MR

SR P % T T — Ty Bl i PR 0 S o S 1 B
VIS R BEAN B IEE,  BR BREE XU K I i 2
ESTER R ER TR EZ EaR, BA
T 2, TR Il 410 1) 4 FH A SR AR Ak & 4 el LA o) T 2 PR
e, i 2 B RKA R, R MN=A
(2 Bt B A B AN E, R mr DURRHE I e
B R VPAi FL T U R Bl 0 1 M 2

P G2 R T 1) 7% 1 R 00 5 7 V2 SRR )
HRHATE . BRSO PRI T - 1] 96 FLAR H
WIKAAN 50 pL BERR Eh 22 (pH 6.8)+ 80 pL 10
mmol/L [ L-DOPA ¥ L 50 pL WKFZEE A 100
umol/L FIAFIFESER, 7RG, T37 ClE
N 10 min. FEJE A 20 uL #REHN 275 U/mL
FOBG R ERBEAR, 4R8E7E 37 C RN 10 min. X
MEEER S, AEFHBEARACTE 475 nm 3K 2 54
IR (4D B WEFEMZAL. FEEXT IR,
TEHARTEAXNRAH, HAEMANRYET, 54
NREIIAG G - T E BB, A ok BB A
NIRRT+ Tris-HCL 2200, 25 A4 mA
Tris-HCl 22 + B 2 BB, 2 B 2 m A
Tris-HCl 2% 43 + Tris-HC1 2B . P SLi6 15 &
53, FECUERIE BRI B . de AT E RS
FREgHHIR, ZRNEK 1.

FHIR=1—(4 tn—A ram)(A 21— A waum)

5 g
AT WA o B E 11 MEE,
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Table 1 Results of tyrosinase activity assay
weEw 1%
4 39.0
6 9.8
7 383
8 11.8
fH % 75.2

Horb 2 ANONTE RIS B BE R BRI - S 2P 2R 1
JUkElE (1) 5 R R R+ Ukl (2).
F T2 T2 LA i o g 1 1 288 RS 7 (A ATT 3 L o]
B T R A R BE AT A MR IE ), BRI IR (1 45
FEPRFALE S TR PR A ) B o 4 8 T 4 T R R S AE A i
JEP IR Z R BEAh, B IR M ZE IR
RSN 5. 7~9, B—LE5THLRIKRGACS™
VIPE . IETEIRE R R, A 4 M T X R IR R
AP RIENE N, BoRHIBER AR, Lik4s
RAGESE T A bR SR, B
I P 2515 Ty R A it BB TR 259 v 1) v
WIT EAR B2 SIE RS -
MBEAFR PAREEHFEARGEF SR
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