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Abstract: The phytochemical investigation of the ethyl acetate fraction of 95% ethanol extract of Dendrobium
nobile led to the isolation of two previously unreported compounds by various column chromatography methods,
including silica gel, MCI, Toyopearl HW-40C combined with the semi-preparative HPLC. Their structures were
determined by HRESIMS, NMR, IR, and UV, and identified as neodendronbibisline A (1), neodendronside A (2).
Furthermore, compound 1 is a new phenanthrene with a benzofuran structural unit, and compound 2 is a new
phenylpropanin glycoside.
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0.01, CH,0OH); UV (CH,OH) __ (loge): 204 (1.49), 264
(1.06) nm; IR v__: 3403, 1610, 1463, 1207, 1 040 cm™,
BRI &Y & XA 5 AR S T T8
HRESIMS m/z: 519.141 7 [M+Na]” (it 515 4519.141 4),
HEBT 47 58 C, H,,0,, AFIRE N 19, 7E'H NMR
(500 MHz, CD,0D) & H, 757X 8, 7.24 (1H, m, H-13"),
6.83 (1H, m, H-10"), 6.82 (1H, m, H-12"), 6.81 (1H, m,
H-14") —HEAE TR HE — D RLLEUCIRE; 6,
6.59 (1H, d, J = 2.0 Hz, H-4"), 6.54 (1H, d, J = 2.0 Hz,
H-6") G EH —A 1,3,4,5- WU HACRIE; 6,
6.93 (1H, s, H-3) #&/R 50 & — A UK IR 5,
7.41 (1H, d, J = 9.0 Hz, H-9), 7.20 (1H, d, J = 9.0 Hz, H-
10) N—H IS AE 55 6, 9.60 (1H, d, J = 10.1 Hz,
H-5), 7.16 (1H, overlapped, H-8), 7.15 (1H, overlapped,
H-6) N—HKIF EME(E S s X6, 5.47 (1H,
d,J=55Hz H-7) N—PMIEARTPRERLAGET, 5,4.88
(1H, d, J=5.5 Hz, H-8") N — MR HEEE(E 5, 5, 3.78
(3H, s, 3'-OCH,), 3.72 (3H, s, 11'-OCH,) A > H A 3
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Y19 C-9 (6, 128.7) Fl C-10 (6, 124.0) {74k 47 # [
KH#esh. 76 'H-"H COSY it (K 1), H-9 (6, 7.41) Al
H-10 (5, 7.20) #H2%, 454 HMBC g, H-10 (5, 7.20) 5
C-8a (9, 130.7)~C-4a (. 115.3) i FEAH 5%, Hfy 5 XUk 5
) B A AN C-8a AL T C-10a fii . {E'H-'H COSY
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Figure 1

HMBC # # H-7" (6, 5.47) 5 C-1 (6. 146.9) LA Jz H-8'
(0, 4.88) Fl1 C-2 (6. 158.7) Mz F2AH A5 5, By 52 Pk i
INEAE IR C-1 62 A0 C-2 47, [ H-7" (8, 5.47) Al
C-4' (6. 102.1) # 3%, H-8' (6, 4.88) 1 C-14" (6. 120.8)
FHIR, Bl 7€ 1A DU IR 3R 73 5 HAE C-7' 0 A C-8'137 .
I 4k, £ HMBC 3 #' 11'-OCH, (8, 3.72) I C-11" (6,
161.1), 3'-OCH, (6, 3.78) F1 C-3' (6. 149.1) tH Bz F AH
%, 454 NOESY K1+, 11'-OCH, (6, 3.72) Fil H-12
(d, 6.82) #1%, 3'-OCH, (d,, 3.78) Fl H-4' (J,, 6.59) #H
K, W e A H AR KR4 AR C-11 0 C-37 6. JE it
YN T AR A H AT = 5.5 HZ", g 77,8 I AH X
RN R 3o A0 1 2855 K4 L 3 et Sl ECD il 28
51t 5 ECD i 2kt 1T L (K2), 5 7'S,8'SHy 1 — 3.
gE LRTIRE R B 5K (7'S,8'S)-4,7-dihydroxy-
7'-(1',2'-dihydroxy-3'-methoxyphenyl)-8'- (11’-methoxy-
phenyl)-7', 8'-dihydrophenanthro[2, 1-b]furan, & % Sci-
Finder K MAE V) 1 NHACEY), 44 W& 80H FHEEA
(neodendronbibisline A), U1 1 frx.

Table 1 'H NMR (500 MHz) and >C NMR (125 MHz) data of
compound 1 in CD,0D

No. oy (Jin Hz) O No. oy (Jin Hz) O
1 - 146.9 2 - 134.6
- 158.7 3! - 149.1
3 6.93,s 97.7 4 6.59 (d, 2.0) 102.1
- 158.3 5' - 133.7
4a - 1153 6 6.54 (d, 2.0) 107.1
5a - 126.1 7 547(d,5.5) 947
5 9.60 (d, 10.1) 130.1 8 4.88(d,5.5) 58.0
6 7.15, overlapped  117.3 9’ - 146.9
7 - 155.1 10’ 6.83, m 114.5
8 7.16, overlapped  112.3 Iy - 161.1
8a - 130.7 12 6.82, m 112.8
9 7.41 (d, 9.0) 128.7 13’ 7.24, m 130.8
10 7.20(d, 9.0) 124.0 14/ 6.81, m 120.8
10a - 115.6 | 3-OCH, 3.78,s 56.5
1 - 146.3 | 11'-OCH, 3.72,s 55.4
&2 FEHRY (FEE). [a]y -3.4(c 0.05,

CH,OH); UV (CH,0H) 4 (log &): 206 (1.80), 273 (0.34),
328 (0.45) nm; IR v,_: 3 336, 1 674, 1 599, 1 062 cm’,

T E Y S A R B U R PR T g
HRESIMS m/z: 351.104 5 [M+Na]" (i+5{E4351.105 0),

— !H-'HCOSY

7\ HMBC

Structure of compound 1 and its key 'H-"H COSY and HMBC correlations
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Figure 2 Experimental and calculated ECD spectra of compound 1

e F 7 7 AN C H, 0y, AEAIE 6. 7E'H NMR
(500 MHz, CD,OD) i1, 75 % [X §, 6.24 (2H, s, H-2,6),
4547 PC NMR %A1 6. 133.0, 151.2, 108.8, 139.3 1) 4 4~
WifE 5, et &Y 2 FEE— A 1,3,4,5- WY B R FR 2K
I GEH; fE = X g, 5.90 (1H, ddt, J = 16.9, 10.1,
6.8 Hz, H-8), 5.03 (2H, m, H-9) A — 4L X A (5 5 ; 9,
3.20 (2H, d,J= 6.7 Hz, H-7) N HIEEE 5. Bk, 1k
B2 I A S S [0, 4.54 (1H, d, J =
7.7 Hz, H-1"), 3.48 (1H, m, H-2"), 3.41 (1H, m, H-3"),
3.44 (1H, m, H-4), 3.33 (1H, m, H-5"), 3.84 (1H, dd, J =
12.0 Hz, 2.4, H-6"), 3.75 (1H, dd, J= 12.0 Hz, 4.7, H-6")] .
R4 °C NMR (125 MHz, CD,0D) LA f DEPT-135 i,
WA 2 RIS MRS S (R 2), I — IR
X BRI A 5 [0, 139.3 (C-1), 108.8 (C-2,6), 151.2
(C-3,5), 133.0 (C-4)], — T H E k5 5 6. 41.0 (C-7),
— RS 5 0, 138.7 (C-8), 115.8 (C-9), YL & —4
HEFEWAS 5 [0, 108.0 (C-17), 75.0 (C-2"), 77.7 (C-3"),
70.7 (C-4"), 78.5 (C-5"), 61.9 (C-6')]. £ 'H-'H COSY i¥
H (1 3), H-8 (d,, 5.90) 55 H-7 (5, 3.20) F1H-9 (5, 5.03)
FHOG, 454 HMBC i H (K 3), H-8 (d,, 5.90) 5 C-1 (6,

139.3) #13%, H-7 (8, 3.20) 15 C-2, 6 (5. 108.8) #H %, &
B 05 TR 5 3 B2 AE BRI C-1 A7 76 HMBC i b (1 3),
H-1" (6, 4.54) 5 C-4 (6. 133.0) B A FEAHC, 0 2 i
HIWEIE A IR C-4 47 . R 8 2 W oty SR LB &
$J = 7.7 Hz HE W FAR G A 8 0y gAY, 38 et R /K A A
frAtb e At iR oy DAL, 22 BTk, e b &
W12 ()45 9N 1-allyl-3,5-dihydroxyphenyl -D-glucopy-
ranoside, £¥ [ SciFinder & I AL &1 2 N AL &V, fiv
4 N4 Rt A (neodendronside A), 21 3 AR .

L ER ST

Bruker AVANCE 111 500 % #% #4 3% 4% 1% #11 Bruker
maxis HD 28 & AT I 8] BT 385 (4 5 41 & 5 2 7#]); Thermo
EVO300 %5 #h 73 5606 L i B4 48 A&l 5% - Thermo Nico-
letIS 10 {8 B A% 4 21 40 6 3% 4 (3% B Thermo Scien-
tific 22 #); Applied Photophysics Chirascanq CD & — &,
He i A (F[H Applied Photophysics 23 #); &7 LC-20T
2 1) 2% WORH 5 1% £ (H AR B3 2 7]); COSMOSIL
5C18-MS- II & i A (250 mm x 10 mm, 5 pm; H A&
Tesque 2 1); Symmetry C,, (250 mm x 4.6 mm, 5 um;
%% /R =% Waters /A #]); Toyopearl HW-40C (H 4 TOSOH
AT B R (100~200 H, 200~300 H, 5 & #F
FEAL T ); MCI gel CHP-20 (H A =254k 220 7]); H
BE . ONE (Gikal, RS R4 THRA ).

SBUA 2R T 2023 4E 9 H K E BB AR KT
2o ARSI B2 R 2 e B E
AR L' N =RA R Y & 80A B (Dendrobium
nobile) )T 125, ZiM bR A (No. 20230906) LR A7 T
A B2 K2 2 22 B T Ak e SRR
1 BR59E

SRR (12 kg) FH 95% L RERIRAR AN 2 IR, I
JE BIWOE A, A3 3 S 42U 1.84 kgo S 52 H K43 8L

Table 2 'H NMR (500 MHz) and "C NMR (125 MHz) data of compound 2 in CD,0D

No. oy, (Jin Hz) O No. oy (Jiin Hz) O
1 - 139.3 Iy 4.54(d, 7.7) 108.0
2,6 6.24,s 108.8 2! 3.48, m 75.0
3,5 - 151.2 3 341, m 77.7
4 - 133.0 4 344, m 70.7
7 3.20 (d, 6.7) 41.0 5! 3.33,m 78.5
8 5.90 (ddt, 16.9, 10.1, 6.8) 138.7 6’ 3.84 (dd, 12.0,2.4) 61.9
9 5.03,m 115.8 3.75 (dd, 12.0,4.7)
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Figure 3  Structure of compound 2 and its key 'H-"H COSY and HMBC correlations
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J&, A A S R AR O E T R E S
AEHR, 2E B W 4 159 3 S-S AL ALY, Fd oA itk
AL (143 g)s B LA (212 g)s LR 4 R AL
(146.4 g) FIE T BEHRAL (651.3 g)o

LR BEER AL (146.4 @) bRk kL, A — & H
Ft—FBE (2002 1~0: 1) B BEBE I, TLC A% iR & I AH [
Wy, 158 5 ANy E-1~E-5. E-4 (452 g) £ MCIA:,
18 F B B - 7K (0~ 100%) 5 B e i, TLC & I3 & I 4
[Fi 5y, 438 8 N4 %) E-4-1~E-4-8. E-4-7 (5.03 g) b
Toyopearl HW-40C ¥, H £ -7K (60%~100%) 16 & ¥
Jii, TLC & iR & JF A5 [F 9 4, 19 80 5 /N4 9 E-4-7-1~
E-4-7-5, H 1 B-4-7-1 2 IRE L & 0AH 4> & itk (F
fiz-7K, 38:62) 2L &4 1 (6.98 mg, £, = 42.6 min).
E-4-6 (24.31 g) L Toyopearl HW-40C 4%, H B¥ - /K
(60%~100%) 6 &£ e fii, TLC KR & IFAH B 4>, 4531
6 N7y E-4-6-1~E-4-6-6. E-4-6-3 (0.88 g) 1K AT:,
A8 AUH SR (200 1~1:1) B ki, TLC Ky il
G A F I 53, 73 3 6 A 4 4 E-4-6-3-1~E-4-6-3-6.
E-4-6-3-5 Z IR& -1 & WAH 7 B aiA (2 g-9K, 198
81) 2L &4 2 (5.66 mg, t, = 53.5 min).
2 EM2HERKERLTE

tEY)2 (1 mg) T2 mol- L' I Eh MR /K iAW 2.5 mL,
90 °CH At F InH KM 2.5 ho WG TG, AR AP0
A1 mL ZE K, FSERRT 2R CERZER 3 IR, K
SRR G 2 50E . BEJS IRIKZ AN T mg 1) L-F
I 2 18 PP G 6 2 25 A0 1 mL i E, 60 °C/K IS IN#% 1.5 h,
TN AL A S A BURR 1S 20 L, 60 °C/KIB i 1.5 h.
T8 = OB A T AT AR, B 2 Symmetry C g
(250 mm x 4.6 mm, 5 um), BN L AF-7K (30:70),
IR 0.8 mL-mine A2 (1, = 12.72 min) 55 D-%]
TIRERRAE B (2, = 12.79 min) [ {2 B IR [A) 3 A — 5, #g
TEAE P2 A R AR A Ry DY

g

S B HE RIEARAE“ LR 2 57, R
fegr a5t 2, 2RI E I, I & RE. AT
TRIT U0 Tt (4 27 By 2EL A, 1) I EL 24 280000 Jo Al
BRI KR 256 BL U, AN S0t S B it 95% L
R LR LR ABALEAT T AL R 1R A 8, 73
HEERPANFAED, OFE - ERE S A
FEHNRTFRULEY.

1E& 8K DI A ARSI — 3, S & it oy
B M SCER RS WA K AR PR A I Rz o B 4 2 A

K sE 3Rt T — € H By A0S AT L /N 222 A R 3 R

E X S B B B ) B4 T 4R S S ST SR AR AR B

1t AR HAR AN R 5 3% 1 51 SR Bt AR P2 s A .
FZE S PrA 1 & 2 75 A AEAE R 28 ph R
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