3126 * ¢ $# Chinese Traditional and Herbal Drugs 35 51 % 5 12 #] 2020 6 A

* WEFERD o

ERARHLER TR

RoOE " RERS, wEME, RKRA, Frw!, kil Heg Y
1. 8 ERRERZZ R, S L 563006

2. BOMNEERERS: AMILEAFEY ISR H E R E AR E, S 5 550014
3. TR B AR R B R IR BN 2B, TR KM 545006

B E: BH WRZERARBEY EE A Dendrobium hercoglossum BIMEESY o Fask RS FikE: ol K il %% W AH €
Wi, SWISHIEE N EDEN . R NEBABIETENER LRI T o B A E 10 Mesw, HEaH
YN 3,4,0-=FFE-53- T HHEEERTE (1), 4,0- FFE-3,53-ZH AR (2). 4,5- 5333 0-= FAEILEE (3). 4,3-
TRIE3S-THEERCRY (4. 4,4-TRIE353- = HARDR (5), N U ERBENREER 2 (60 JFILEER (7).
FEE (8). 1-ET/NEREME (9. THEEER (10). &t LaW 1 Hhey, e AEBAHE A, HRUED
BN N ZAED 4 B A5 2

EER: 2R EEOML PR 34,085 3 AR, BEEOME A LR, FEl

FESES: R284.1 YRR : A NERS: 0253 - 2670(2020)12 - 3126 - 05

DOI: 10.7501/j.issn.0253-2670.2020.12.002

Chemical constituents of Dendrobium hercoglossum
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Abstract: Objective To study the chemical constituents of Dendrobium hercoglossum. Methods The compounds were isolated and
purified by column chromatography and preparative HPLC, and their chemical structures were identified on the basis of spectral
analysis. Results Ten compounds were isolated and identified as 3,4,a-trihydroxy-5,3'-dimethoxybibenzyl (1), 4,a-dihydroxy-3,5,3'-
trimethoxybibenzyl (2), 4,5-dihydroxy-3,3',a-trimethoxybibenzyl (3), 4,3'-dihydroxy-3,5-dimethoxybibenzyl (4), 4,4'-dihydroxy-
3,5,3'-trimethoxybibenzyl (5), N-trans-cinnamoyltyramine (6), protocatechuic acid (7), vanillyl alcohol (8), hexadecanoic acid
2,3-dihydroxypropyl ester (9) and syringaresinol (10). Conclusion Compound 1 is a new compound, named dendhercoine A,
compounds 2—10 are isolated from this plant for the first time.
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AT A1E, R W s Ak o AR = gk A7 i
RO FRE. AREEYMZ NG A Y, &
ARMZ RS, BARECRIE. ARk
R HEAE. . FE R HRERLE,
2R SR WA B A 2 A, G o
TSI RARRE PR I RRE . DU . PseiL
FFELEFEE . PR . #IL RGP 1R,
(R EP A BIEEE) CEREFEAMH. R, oL,
HF#m i DT80 E A BBARN.,
N T HE B B 2R R A A DY,
REZFHEDZ TR, A S50 35 A il 4 B i
TR CERIRIIEAT TIR A4y S aith, o545
BT 10 MEY, IS B 7 0 S E N 3.4,0-
=R 53 - T AR (3,4,0-trihydroxy-5,3'-
dimethoxybibenzyl, 1). 4,0- ~F%3£-3,5,3"- = Hl & 3%
B (4,a-dihydroxy-3,5,3'-trimethoxybibenzyl, 2).
4,5- K33 0- = FEAFEBLR (4,5-dihydroxy-
3,3, a-trimethoxybibenzyl, 3). 4,3-—83}:-3.5-—H
AL (4,3'-dihydroxy-3,5-dimethoxybibenzyl ,
4).4.4- "5 Hk-3,5,3"- = HI S B KR (4,4'-dihydroxy-
3,5,3"-trimethoxybibenzyl, 5). N-Jx FEE B BRIE XS 72
FIK LW (N-trans-cinnamoyltyramine, 6). J& LAY
I (protocatechuic acid, 7)~ 7 %[ (vanillyl alcohol,
8). 1-IE+ kel H e (hexadecanoic acid 2.3-
dihydroxypropyl ester, 9). T #Jl§ % (syringaresinol,
100, 73 BSARRIR) 10 M-S0 E RN E S A it
HaEAR, KAk EY 1 e, i NE
BAfHER A.
1 UESHH

LTQ Orbitrap XL Y5 % (3% [E Thermo Fisher
A #]); Autopol I B ig 4% (3£[H Rudolph A F]);
Agilent DD2400-MR B 3EHR{C (£E Agilent
2NF]D; LC3000 B w8 Bom i A Crp [ AR
JH1E/AF]); Daisogel C;3 HPLC #ll £ #+ ( HA Daiso
R, 250 mm X 30 mm, 10 pm); YMC C;s HPLC
AT (250 mmX 10 mm, 5 pm, HZA YMC 2
w]); SP ODS-A Cjs HPLC il #4 (250 mmX 10
mm, 10 pm, FEAFERELGRHEARAFD; Kk
H Cis R (ODS, HAE Lkt
JE ORI GFasy FIFE CLIERENR (300~400 H,
[ 35 B PE b T ); Sephadex LH-20 %R (42 [
Merck A 7]

HJE AT 2018 4F 12 ARA) TR HR KX

HEmmERE, g ER KBRS BERK
RS E RN R AREMEY =R A
Dendrobium hercoglossum Rchb. f., Ff i Fr A&
(20181225 R AE T 18 L IERL R 25 2B RIR 2k
FWAE.
2 RESSE

TR E S A B4 5 3.1 kg, Wi A 95%F
B[R] HE L 3 0, 30 MR 4 Hi FRGRUAS H BEH2 HL) 300
go LA B E, 200~300 HEERHEFE,
PSR IR IR 4 IR, PR IRAA TR BGHAS BE IR £
BEEEHL) 60 go ZHEENIL IEFHREREAE il CF v
Bk-BERZ 2 fE 2001, 1051, 5514 3: 1. 1:1,
BE R O BEEAT IR BE RN, 7531 14 NH S Fr. 1~ 14,
Fr. 12 & Sephadex LH-20 BEicH (A1 70 55, HEEGE
i, WEEE (TLC) stk IEA 5 ANE5 Fr.
12.1~12.5; ¥ Hrh Fr. 12.4 Z2E44% HPLC 7)) 554k
b (Ci5» HEE-/K, 60 : 40, 6.0 mL/min) 55L&
Y1 (g=7.7min, 19.0mg). 3 (g=16.1 min, 4.7
mg) Ml 6 (g=16.1 min, 7.0 mg); # Fr. 12.3 &%
#l4% HPLC 2 &4lifk (Ci5, HEE-/K, 75125, 6.0
mL/min) 325 2 (g=22.5min, 3.1 mg); Fr.
10 4 Sephadex LH-20 %t/RATE (03l 70 55, HIBESE/L,
TLC SR HTE N 4 N5 Fr. 10.1~10.4; Fr.
10.1 & ODS At/ Egs, HEEBENL, TLC SR>
Mré& 38 3 A4y Fr. 10.1.1~10.1.3; Fr. 10.1.3 &
i % HPLC 20 34litk (Cg HEE-7K 5149, 6.0
mL/min) SELEY) 4 (4,=40.6 min, 5.5 mg) Fl
&Y 5 ((r=36.7 min, 4.2 mg); ¥ Fr. 12.4 43
#l4 HPLC &4tk (Cis, HEE-/K 70 130, 6.0
mL/min) 5% 5 /N4> Fr. 12.4.1~12.4.5; Fr. 12.4.1
BB &% HPLC 2 &4tk (Cg HEE-K
20 : 80, 6.0 mL/min) 3 2. &4 7(tg=13.7 min,
39.3 mg); ¥ Fr. 12.3 Z&2F4l % HPLC 4 &4tk
(Cig» HEE-7K 40 1 60. 75 : 25, 6.0 mL/min) 15
FIMEY 8 ((g=5.8 min, 2.1 mg), Fr.12.1 & &
SE SR A 9 (11.2 mg), Fr. 14 244 HPLC
SrEaifh (Crg, HEE-7K 40 260, 0130, 90 : 10,
100 : 0, 30.0 mL/min) 3] 9 N4 Fr. 14.1~
14.9; Fr. 14.1 £ 2F:Hl 4 HPLC 4 &4tk (Cig, H
fE-K 58 1 42, 6.0 mL/min) BEHLAEY 10 (1=
11.9 min, 38.2 mg),
3 #ikE

WA 1 REREABRY: [0y —16° (c 0.03,
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MeOH); CD (¢ 6.00X 10~ M, MeOH) A (dg) 203
(—4.34), 208 (+4.33). HR-ESI-MS 45 HivfEr 75
T m/z: 289.107 5 [M—H] GHHAH Ci¢H705

289.107 6), g Hosr N CisHi505, H 8 A
A . "H-NMR (400 MHz, CD;0D) (¥ 1) iR
KA 14 1,3- BRI IE & 0y 7.11 (1H,
J =174 Hz, H-5"). 6.69 (1H, overlapped, H-6"). 6.69
(1H, overlapped, H-4").6.62 (1H, brs, H-2") & 2 1%
() B 57 B AU 5 Oy 6.44 (1H, brs, H-2), 6.38 (1H,
brs, H-6). miH 1 HFEBRIEE A 6 2.98 (1H, m,
H-o') Al 5y 2.87 (1H, m, H-a), PA % 1 PMEFAIE oy
4.66 (1H, m, H-0). C-NMR (100 MHz, CD;0D) i
454 HSQC i /R f 16 MffE S, BIEE 2 MM
AFRAES O 55.6, 56.7; 12 NS EAG S oc 141.6,
116.3, 161.0, 112.9, 130.1, 123.1, 136.6, 108.1, 146.4,
134.4,149.4, 102.9; 1 MEARIES 5c 76.8 F1 1 4>
ARG T 5c 47.0. HTILEYD 1 1 NMR Hdl K
By SR (RIS R ) AR 4Rx L i R B
a1 g 2 AL, XAUAE T &
2 [zt 2 A AR FEAR Y 1 #4255, HMBC 3 (]
1) 1, H-6 Al C-1. C-2. C-4. C-5 A%, H-2
M C-1. C-3. C-4. C-6 HHHK, 5-OCH; M C-5 F
FHOC, AT CARAIE 1 NHEIE4LE T C-5 15 H-3 #1 C-5

#=1 £A4 18 NMR #%E
Table 1 NMR spectral data of compound 1

A O dc
1 136.6
2 6.44 (1H, brs) 108.1
3 146.4
4 1344
5 149.4
6 6.38 (1H, brs) 102.9
a 4.66 (1H, m) 76.8
Iy 141.6
2' 6.73 (1H, brs) 116.3
3 161.0
4 6.69 (1H, overlapped) 112.9
5 7.11 (1H, t,J= 7.4 Hz) 130.1
6’ 6.69 (1H, overlapped) 123.1
o 2.98 (1H, m); 2.87 (1H, m) 47.0
5-OCH; 3.76 (3H, s) 56.7
3’-OCH; 3.69 3H, s) 55.6

W
OH ',n,’:‘ 9)
/":\)@ou
\@ N\
o &4 OH
\/

1 &% 18 HMBC #8X
Fig.1 Key HMBC correlations of compound 1

A, 3-OCH; F1 C-3"F 75, AT LUAAIE 57—
H & 3L 4T C-3'F; HMBC i+ H-2. H-6 Al C-a
A, ATLARAE | ANREEATE C-o iz 1, TR
C-o'fr k. #—lid CD %K d 208 nm 44 IE
ff] Cotton RLRIHENI H C-o #9% R ST, 42 b, 1k
Y1 NEEMEN (5)-3.4,0- = FF %53 - H
AL

&Y 2: HEOKAE; 'HNMR (400 MHz,
CD;0D) §: 6.49 (2H, s, H-2, 6), 6.59 (1H, brs, H-2"),
6.68 (2H, overlapped, H-4', 6), 7.10 (1H, t, J = 7.5
Hz, H-5'), 4.72 (1H, m, H-0), 2.99 (1H, m, H-a"), 2.85
(1H, m, H-o), 3.75 (6H, s, 3, 5-OCHj3), 3.68 (3H, s,
3-OCH;); "C-NMR (100 MHz, CD;0D) &: 136.5
(C-1), 104.6 (C-2, 6), 149.1 (C-3, 5), 134.0 (C-4), 76.8
(C-a), 141.4 (C-1"), 116.3 (C-2'), 161.0 (C-3"), 112.9
(C-4"), 130.7 (C-5"), 123.2 (C-6"), 47.2 (C-o'), 56.8 (3,
5-OCH3), 55.6 (3'-OCH;). DA i £ 5 ki i
BA—FP, W% 2 N 40- K353
= R

&Y 3. HwHEOHA; 'HNMR (400 MHz,
CD;0OD) d: 7.11 (1H, t, J = 7.6 Hz, H-5"), 6.68 (2H,
overlapped, H-4', 6"), 6.56 (1H, brs, H-2"), 6.38 (1H,
brs, H-2), 6.31 (1H, brs, H-6), 4.19 (1H, m, H-a),
3.76 (3H, s, 3-OCH3), 3.69 (3H, s, 3'-OCH3), 3.16
(3H, s, a-OCHj3), 3.00 (1H, m, H-a’), 2.81 (1H, m,
H-o'); *C-NMR (100 MHz, CD;0D) §: 133.5 (C-1),
108.1 (C-2), 146.6 (C-4), 134.8 (C-5), 149.7 (C-3),
103.5 (C-6), 86.6 (C-0), 141.5 (C-1"), 116.3 (C-2"),
161.0 (C-3"), 112.8 (C-4"), 130.0 (C-5), 123.1
(C-6"), 45.7 (C-0'), 55.6 (3'-OCHj3), 56.8 (a-OCHj),
56.7 (3-OCH3)o LA_Fy i H 4 5 SOk i 2 A —
P, WSS 3 N 4,5- 33 a- =
AL

WE 4: HHEARIRY; "H-NMR (400 MHz,
CDCly) d: 7.12 (1H, t, J = 7.6 Hz, H-5"), 6.72 (1H, brd,
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J = 1.6 Hz, H-6'), 6.65 (1H, brd, J = 7.6 Hz, H-4"),
6.64 (1H, brs, H-2"), 6.33 (2H, s, H-2, 6), 3.82 (6H, s,
3, 5-OCH3), 2.81 (4H, s, H-0, o); "*C-NMR (100
MHz, CDCl;) 6: 132.8 (C-1), 105.0 (C-2, 6), 146.8
(C-3, 5), 132.8 (C-4), 38.1 (C-0), 143.6 (C-1"), 115.5
(C-2"), 155.6 (C-3'), 112.8 (C-4"), 129.5 (C-5), 120.9
(C-6"), 37.9 (C-a'), 56.2 (3, 5-OCH3). LA_F i i $dh
SRR IEIEA P, WA 4 O 432
FRHL3,5- T HAR R,

&Y 5. EOBARY; 'H-NMR (400 MHz,
CDCl3) 6: 6.82 (1H, d, J = 8.1 Hz, H-5"), 6.66 (1H,
brd, J = 8.1 Hz, H-6"), 6.59 (1H, brs, H-2"), 6.34 (2H,
s, H-2, 6), 3.83 (9H, brs, 3, 5, 3-OCHs), 2.79 (4H, s,
H-a, a); “C-NMR (100 MHz, CDCl;) 6: 133.6 (C-1),
105.1 (C-2, 6), 146.8 (C-3, 5), 132.9 (C-4), 38.5 (C-0),
132.9 (C-1"), 114.1 (C-2'), 146.2 (C-3"), 143.7 (C-4),
1112 (C-5'), 121.0 (C-6), 38.5 (C-a), 56.2 (3,
5-OCHs), 55.9 (3'-OCH3). DA Ly 1 #5045 5 SC ki 1B
FA—FON, M B 5 8 4,4- 533,53
= HARBR

& 6: #OF A, 'HNMR (400 MHz,
CD;0D) o: 7.53 (3H, overlapped, H-2', 6', 7), 7.36
(3H, overlapped, H-3'~5"), 7.06 (2H, d, J = 7.9 Hz,
H-2, 6), 6.72 (2H, d, J = 7.9 Hz, H-3, 5), 6.58 (1H, d,
J=16.9 Hz, H-8'), 3.47 (2H, t, J = 6.5 Hz, H-8), 2.76
(H, t, J = 6.7 Hz, H-7); “C-NMR (100 MHz,
CD;0D) d: 131.0 (C-1), 130.9 (C-2, 6), 116.4 (C-3, 5),
157.1 (C-4), 35.9 (C-7), 42.7 (C-8), 168.7 (C-9), 136.4
(C-1"), 128.9 (C-2', 6"), 130.1 (C-3', 5"), 130.9 (C-4"),
141.8 (C-7"), 122.0 (C-8")o LA Ly 140 5 SC kAR IE
ARV, S B 6 Iy N-Fe 2UkE B BR T
X PRI N o

WEY 7: BAGKA; 'HNMR (400 MHz,
CD;0D) d: 7.40 (2H, overlapped, H-2, 6), 6.80 (1H,
brd, J= 8.2 Hz, H-5); “C-NMR (100 MHz, CD;OD) ¢:
170.5 (C-7), 151.7 (C-4), 146.2 (C-3), 124.0 (C-6), 123.3
(C-1), 117.9 (C-2), 115.9 (C-5). LA 385 5 STkl
A, WA T N LR

Y 8: EEIRY: 'H-NMR (400 MHz,
CD;0D) ¢: 6.94 (1H, brs, H-2), 6.76 (2H, overlapped,
H-5, 6), 4.50 (2H, s, 1-CH,OH), 3.86 (3H, s,
3-OCH3). VA Fk it 5 SC ki e 3 A — 55,
MU e B ) 8 N L.

&M 9: TEKAK; ESI-MS m/z: 353.3 M+
Na]"; 'H-NMR (400 MHz, CDCl3) d: 4.20 (2H, m,
H-1'), 3.93 (1H, brs, H-2"), 3.68 (1H, brd, J=11.2 Hz,
H-3"), 3.59 (1H, dd, J = 11.2, 4.9 Hz, H-3'), 2.33 (2H,
t, J = 7.3 Hz, H-2), 1.61 (2H, brs, H-3), 1.23 (24H,
overlapped, H-4~15), 0.85 (3H, t, /= 6.7 Hz, H-16);
BC-NMR (100 MHz, CDCly) &: 174.6 (C-1), 70.5
(C-2'), 65.4 (C-1"), 63.5 (C-3"), 34.4 (C-2), 29.3~29.9
(C-4~14), 25.1 (C-3), 22.9 (C-15), 14.4 (C-16). LA L
P VR SRR R A Y, Mt A Y 9
9 1-1E-F7S bl H .

WEY 10: BEEHIRY); "H-NMR (400 MHz,
CD;0D) 6: 6.62 (4H, s, H-2, 6, 2/, 6"), 4.66 (2H, brs,
H-7, 7), 3.09 (2H, m, H-8, §), 4.21 (2H, brd, J = 8.0
Hz, H-9a, 9'a), 3.82 (2H, overlapped, H-9b, 9'b), 3.84
(12H, s, 3, 5, 3, 5-OCH3); "“C-NMR (100 MHz,
CD;0D) ¢: 133.2 (C-1, 1), 104.5 (C-2, 6, 2, 6"), 149.4
(C-3, 5, 3, 5"), 136.2 (C-4, 4", 87.7 (C-7, 7'), 55.6
(C-8,8",72.9(C-9,9",56.9 (3, 5,3",5-OCHs). VAL
PR S SRR A, M e A 10
NTHEMRE.
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