PED 202638 B57% B5H  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5 « 1597 «

.« WERY -
IRKEIARF 2 M ERD

B2, 4 H12, MEALY, ENZ12 EEY, DAL, KA, AEEETLY, BI4 12
L WA KA, T KM 450046

2. AR TAHORBE TR, T M 450046

3. PRI 250 IS B ARIR R L, T M 450046

4. FAEEE B ESRITRGRAT, HM L 564700

# E: BB WASKEBA B Dendrobium nobile WL FiE  KRARER. Toyopearl HW-40C LA K- il & AH 4%
J7 R T BT R AL 4R, i8id HRESIMS. NMR. IR, UV 28k 52 5 i T M % . AR NS BCAT 95%
CEEAREUIN IE T BB AL 70 B A58 6 MEEW, 2% EN 6,7- W HE-1-[(2S,3R,4R)-2,3,5- =2 F-4-B-D-F % H]-1,4- A s
WEER-2,3- i (1), 2-7R 25 3-O-B-D-Mk e ) B2k -B-D-H & b (2). diospyrososide (3). “FHE:-B-D-HI&HMEH (4). IE
EFE A D2 (5). 2-methoxyphenyl-B-D-glucopyranoside (6). 253 tb&W 1 8 1 MHIEDHSALEYI, 2 8 1 MR
LIEERAEY, ildraNEBCa R Al (D MEBCAHRBET AL (2); 1h&Y) 3~6 BN E IRNEECH 7 215 2.
KR &8Cakh EVG BT &PCERI AL SBCARHEF AL TFE-B-D-EIERET; B IRE D2

FESES: R284.1 XEkRERE: A XERHE: 0253 - 2670(2026)05 - 1597 - 06

DOI: 10.7501/j.issn.0253-2670.2026.05.001

Two new compounds from Chishui Dendrobium nobile

ZHANG Junyang'- 2, YANG Meng'- 2, HAO Zhiyou'- 2, WANG Xiaolan'-2, LIU Zhixia*, MA Xudong' 2, XIAO

Chaoyuan' 2, ZHENG Xiaoke! 2, FENG Weisheng'- %3

1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China

2. The Engineering and Technology Research Center for Chinese Medicine Development of Henan Province, Zhengzhou 450046,
China

3. Co-construction of Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases by Henan & Education
Ministry, Zhengzhou 450046, China

4. Chishui Zhilii Dendrobium Hairpin Ecological Park Development Co., Ltd., Zunyi 564700, China

Abstract: Objective Study on the chemical components of Chishui Dendrobium nobile (Orchidaceae). Methods A systematic
chemical study was conducted on the n-butanol fraction of the 95% ethanol extract of Chishui D. nobile using methods and techniques
such as silica gel, Toyopearl HW-40C, and semi-preparative liquid chromatography, with structural identification carried out through
HRESIMS, NMR, IR, UV, and other spectroscopic methods. Results A total of six compounds were isolated and identified as 6,7-dimethyl-
1-[(2S,3R 4R)-2,3,5-trihydroxy-4-O-3-D-glucopyranosyl]-1,4-dihydroquinoxaline-2,3-dione (1), 2-phenylethyl 3-O-B-D-glucopyranosyl-p-
D-glucopyranoside (2), diospyrososide (3), benzyl-B-D-glucoside (4), icariside D2 (5), 2-methoxyphenyl-p-D-glucopyranoside (6).
Conclusion Compound 1 was identified as a new alkaloid, named dendronobiline A1, while compound 2 was identified as a new
phenylethanoid glycoside, named dendronobiside Al. Compounds 3—#6 are isolated from the plant for the first time.
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Fig.1 HPLC chromatograms of compounds and glucose
standard after derivatization
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(3.85); IR viox (cm!):3399,3370,3 341, 1682, 1097,
1076,1064, 1 037, fe&ntb&Ph&H=IE (3399
cm ). BB (3 341 ecm™!) FIERE (1 682 cm™!);

HRESIMS K & /s 17> 7 85 70§ [M+Na]® m/z:
509.175 0 CiFHAE N 509.174 2), HiEHA TN
Ca21H30N2011, AMEFIFEHR 8. 'TH-NMR. BC-NMR (%
1). DEPT-135 fl HSQC % &R, L&Y 1 4k
I AELE 1 AN IUEURRIME S [0u7.38 (1H, s, H-6),
6.98 (1H, s, H-9); dc 124.6 (C-5), 117.9 (C-6), 134.3
(C-7),133.9(C-8), 117.8 (C-9), 126.3 (C-10)], 2 ™k
J R FEDRAS 5 [158.3 (C-2), 156.0 (C-3)], 1 NMER
W H S5 [du 4.64 (1H, dd, J = 14.3, 9.8 Hz, H-
11a), 4.41 (1H, dd, J = 14.3, 3.0 Hz, H-11b); dc 46.7
(C-1D], 1 NMEHWHFE(ES [ou 3.85 2H, m, H-
15); 6¢ 62.0 (C-15)], 3 NMEFXKFIES [ou 4.20
(1H, ddd, J=9.8, 5.7, 3.0 Hz, H-12), 3.99 (1H, dd, J =
11.3, 5.7 Hz, H-13), 4.02 (1H, ddd, J = 12.2, 11.3, 5.3
Hz, H-14); dc 70.4 (C-12), 74.1 (C-13), 82.4 (C-14)],

2 MNHFEAES [6u2.27 (3H, s, H-16), 2.33 (3H, s, H-
17); 8¢ 19.2 (C-16), 19.9 (C-17)], F1 1 4> p-4i % k=
5 [oun4.55(1H, d, J=7.8 Hz, H-1"), 3.31~3.43 (4H,
m, H-2'~5"), 3.87 (1H, dd, J = 12.0, 2.1 Hz, H-6'a),
3.65 (1H, dd,J=12.0,5.7 Hz, H-6'b); dc 104.0 (C-1"),
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#£1 L& 18 'H A1 BC-NMR (500/125 MHz, CD30D)
Table 1 'H-NMR and '*C-NMR data of compound 1 (500/125 MHz, CD30D)

A OH Jc A OH Jc
1 13 3.99 (dd, J = 11.3,5.7 Hz) 74.1
2 158.3 14 4.02 (ddd, J = 12.2, 11.3, 5.3 Hz) 82.4
3 156.0 15 3.85 (m) 62.0
4 16 2.27 (s) 19.2
5 124.6 17 2.33(s) 19.9
6 7.38() 117.9 I 455 (d, J = 7.8 H2) 104.0
7 134.3 2 3.31~3.43 (m) 75.4
8 133.9 3’ 3.31~3.43 (m) 779
9 6.98 (s) 117.8 4’ 3.31~3.43 (m) 717

10 126.3 5’ 3.31~3.43 (m) 78.2

11 4.64(dd, J=14.3,9.8 Hz) 46.7 6 3.87 (dd, J = 12.0, 2.1 Hz) 62.8
4.41 (dd, J = 14.3, 3.0 Hz) 3.65 (dd, J = 12.0, 5.7 Hz)

12 4.20 (ddd, J=9.8,5.7, 3.0 Hz) 70.4

75.4 (C-2"), 77.9 (C-3"), 71.7 (C-4"), 78.2 (C-5"), 62.8  (E 3), & NE&BA B Al.

(C-6"]. @it 1D NMR Xt b, A4 1 5 tatarine &) 2. LEMHRY (RED. [a]y-8.145 (¢
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J=5.7Hz, FH C-12. C-13 KIAX KR A 7R A
A (& EB/NT 6.0Hz); H-13 il H-14 (&5
BN J=113Hz, £H C-13. C-14 HIAEXT L RHT5

I (B EHEOCTF 6.0 Ha)o 5 2 R e P y
12R,135,14S5 F1 12S,13R,14R, 5521 ECD & bt vt A/nm
(B 2), BEEY 1 P4 #8458 12S,13R,14R. 2 A1 KSR E ECD i
) B R A 6t R P SR T BR /K MR AN AT AR AL s, E X Fig. 2 Experimental and calculated ECD spectra of
FRA T E v D Y. 25 BRSNS R compound 1

OH OH
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W - CH3 0% CH,
HO 15 HO %}Z/ HO

NH
34
Y — IH-'H COSY
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3 k&Y 1 MEHFIXEE 'H-'H COSY #1 HMBC %52
Fig. 3 Structure and key '"H-'"H COSY and HMBC correlations of compound 1
0.044 6, CH;0H); UV Ao (nm): 207 (3.68); IRvior B IIRARAE(S S [0n 7.26 (4H, d, J = 4.0 Hz),
(cm'): 2 886, 1 633, 1 364, 1 073, 997, 692, #&/nft 718 (1H,m)], 1 MERLHFIEES [0u4.10 (1H, m,
AW E A MNEE (1633cm™); HRESIMS Fit i /x  H-8a),3.78 (1H, m, H-8b)], 1 NIEFHIA(ES [0n2.94
DT B TUE [M+Na] m/z: 469.169 0 (IFEAEN  (2H,m, H-7)], BAK 2 A B-HI & FE(E S [0ud.37 (1H,
469.168 00, HiEH D FAN CoH3001, AEAE  d, J=7.9 Hz, H-1'), 4.56 (1H, d, J = 7.7 Hz, H-1"),
N 6. 'THANMR (£ 2) i E/R, ZbEWHFE 1D 3.27~3.44 (7TH, m, H-2', 4, 5, 2", 3" 4", 5"), 3.55
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(1H, t,J=8.9 Hz, H-3), 3.89 (2H, dd, J=11.9, 2.3 Hz,
H-6'a, 6"a), 3.67 (2H, dd, J = 11.9, 5.4 Hz, H-6,
6"b)]. *C-NMR (3 2) A1 HSQC i &7~ 20 Mk
B9, Kb 3 MESES (6c 129.3, 130.0,
62.6). LA g5k Bolid 2D NMR {5 Bilt— %
. 'H-'HCOSY (M 4) K E/R, H-75 H-8 17
1EfS4, HH-75 C-2/6 /£7E HMBC M55 (K

4), RIAY) 2 7716 1 K LSS # B . HMBC
WEEoR, H-1"5 C-3', H-1'5 C-8 fAfEMHF*ER R,
R 2 NEERECL 13 ERERAS C-8 il
FRIERCTE . 8 40 A 0 7R S 3 R K SR AN AT A AL
SeHs, HhsEao e e D Y. 2R B TS
Y2 g (4, s heEsta i Al.
&Y 3: ABTLEERAR (HED. 710N

=2 1A% 2/ H A1 3C-NMR (500/125 MHz, CD30D)
Table 2 'H- and 3C-NMR data of compound 2 (500/125 MHz, CD30D)

{Z3DA OH oc AL OH Jc
1 140.0 4 3.27~3.44 (m) 70.0
2,6  7.26(d,J=40Hz) 129.3 5 3.27~3.44(m) 77.6
3,5 7.26 (d, J = 4.0 Hz) 130.0 6 3.89 (dd, J =11.9, 2.3 Hz), 3.67 (dd, J =11.9, 5.4 Hz) 62.6
4 7.18 (m) 1272 1" 456(d,J=7.7Hz) 105.2
7 2.94 (m) 37.2 2" 3.27~3.44(m) 755
8 4.10 (m), 3.78 (M) 717 3" 3.27~3.44(m) 77.8
I 437 (d, J=7.9 Hz) 1039 | 4"  3.27~3.44(m) 715
2 3.27~3.44 (m) 74.4 57 3.27~3.44(m) 78.1
3’ 3.55 (t, J=8.9 Hz) 88.0 6" 3.89 (dd, J =11.9, 2.3 Hz), 3.67 (dd, J = 11.9, 5.4 Hz) 62.6

OH OH OH OH
p Lo ¢
(6] 3 (o] (0] O
MO0 TS ' o 1% "% o
h h 7
3 2OH! 3 2 OH 6 0 0) N\
8 1
5
2
3 4

4 L&Y 2 K%% 'H-'H COSY #1 HMBC %55
Fig. 4 Structure of compound 2 and its key "H-'"H COSY and HMBC correlations

C21H32013; 1H-NN[R (500 MHZ, CD3OD) 0: 6.44 (ZH,
s, H-2, 6), 5.29 (1H, d, J = 1.4 Hz, H-1"), 4.89 (1H,
overlapped, H-1"), 4.14 (1H, dq, J=9.7, 6.3 Hz, H-5"),
3.93(1H,d,J=1.7Hz,H-2"),3.81 (6H, s, 3, 5-OCH3),
3.70 (3H, s, 4-OCH3), 3.67~3.57 (SH, m, H-2', 3/, 6/,
3", 3.48~3.42 (2H, m, H4', 4'"), 3.33 (1H, m, H-5'),
1.33 (1H, d, J = 6.2 Hz, H-6"); '*C-NMR (125 MHz,
CD;0D) d: 155.9 (C-1), 154.9 (C-3, 5), 134.2 (C-4),
102.3 (C-1"), 101.5 (C-1"), 95.5 (C-2, 6), 79.3 (C-2'),
78.7 (C-3"), 78.3 (C-5'), 73.9 (C-4"), 72.3 (C-2"), 72.2
(C-3"), 71.8 (C-4"), 69.9 (C-5"), 62.7 (C-6"), 61.2 (4-
OCH3), 56.6 (3,5-OCH3), 18.2 (C-6"). LA % 53¢
ERAE — 7, W E S 3 04 diospyrososide s

a4 AR (BEE). 7N
Ci3His0s; 'H-NMR (500 MHz, CDsOD) ¢: 7.40 (2H,
d,J=7.5Hz, H-2, 6), 7.30 (2H, t, J= 7.5 Hz, H-3, 5),

— H-H cOSsY

7\ HMBC

7.25 (1H, t, J=7.3 Hz, H-4), 491 (1H, d, J=11.8 Hz,
H-7a), 4.64 (1H, d, J = 11.8 Hz, H-7b), 4.33 (1H, d,
J=17.8 Hz, H-1"), 3.87 (1H, dd, J = 11.9, 2.0 Hz, H-
6'a), 3.67 (1H, dd, J=11.9, 5.6 Hz, H-6'b), 3.34~3.21
(4H, m, H-2'~5"); 3C-NMR (125 MHz, CD;0D) §:
139.1 (C-1), 129.3 (C-3,5), 129.2 (C-2,6), 128.7 (C-4),
103.3 (C-1"), 78.1 (C-5"), 78.0 (C-3"), 75.1 (C-2"), 71.7
(C-4"), 71.7 (C-7), 62.8 (C-6")o LA % 5 CilikikiE
—F08), A EEY) 4 NTEIE-B-D-H B
&Y 5. Ak R (HEE . 278
C1sH2007; 'H-NMR (500 MHz, CD;OD) 6: 7.16 (2H,
d, J=8.6 Hz, H-3, 5), 7.04 (2H, d, J = 8.6 Hz, H-2, 6),
4.86 (1H, overlapped, H-1"), 3.90 (1H, dd, J = 12.1,2.0
Hz, H-6'a), 3.73 (1H, dd, J=12.1, 5.6 Hz, H-6'b), 3.72
(2H, m, H-8), 3.49~3.36 (4H, m, H-2'~5"), 2.78 (2H,
t,J=7.1 Hz, H-7); '3C-NMR (125 MHz, CD;0D) ¢:
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157.6 (C-1), 134.3 (C-4), 130.9 (C-3,5), 117.8 (C-2,6),
102.5 (C-1"), 78.1 (C-3"), 78.0 (C-5"), 74.9 (C-2"), 71.4 (C-
4"), 64.4 (C-8),62.5(C-6),39.4 (C-7). LAL-H¥i 5 ik
il —F), HEEENEY) S MR ICE D2,

a6 BkmAR (HEE). 71N
C14H2007; 1H—NMR (500 MHZ, Acetone—dﬁ) 0:7.16
(1H, m, H-6), 6.99 (1H, overlapped, H-3), 6.98 (1H,
overlapped, H-4), 6.86 (1H, ddd, J = 8.7, 6.6, 2.4 Hz,
H-5),3.82 (3H, s, 2-OCH3), 4.91 (1H, d, /= 7.2 Hz, H-
1"),3.85(1H, dd,J=11.7, 1.9 Hz, H-6'a), 3.69 (1H, dd,
J=11.7,4.1 Hz,H-6'D), 3.53~3.44 (4H, m, H-2'~5);
BBC-NMR (125 MHz, Acetone-de) 6: 150.9 (C-1), 148.1
(C-2), 123.6 (C-3), 121.8 (C-4), 118.2 (C-5), 113.7 (C-
6), 102.7 (C-1"), 77.8 (C-5"), 77.7 (C-3'), 74.6 (C-2"), 71.2
(C-4'), 62.6 (C-6"), 56.4 (2- OCH3). DL Hdh 5 3Crikik
TE—820, W& 6 4 2-methoxyphenyl-B-D-
glucopyranoside.
5 Wig

SRCA R PR L. B2
ORA . WL E T— 5, (B OUMELE T HARF 2
PRI FIT 2 A BTG . B (R eV 2 T2, 4
AT T S RAF LG, (EIHHF R AR IRAT K
THEALERSEKNAKAY, SEBEARIEH
g, EHE ST, NTRREHORNIETE, Mo
TRERAEE I SCHE . STMIA A HAF RME R B R4
F, CRBEITZ R EEEE . AR BT
TR BB 95% CREARIUYIBEAT R ST 7y B AT
T, 135 6 MEFERIY, BAE 1 ASE B E YR
FR 1 FHIR ORI EY), LA 4 DI
BUA T ARSI R S Y. SESCikioE, 4
VIRV HA WA RS SRSV 2
By, BEESEREIR I, HABORRTEAAST
R A . AT AR S T AR KRR B B,
NHITEAMIBLE 1WA
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