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Phytochemical Study of Dendrobium gratiosissimum
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Abstract  Objective: To study the chemical constituents from the stems of Dendrobium gratiosissimum. Methods:
The chemical constituents were isolated and purified by various column chromatographies. The structures of isolated compounds
were identified by combination of spectroscopic methods( MS '"H " C NMR) and comparisons with the literature data. Result:
Chemical investigation of the stems of D. gratiosissimum led to the isolation of ten compounds including coniferyl aldehyde
(1) dihydroconiferyl dihydro-p-coumarate(2)  N-rans-cinnamoyltyramine(3)  naringenin(4) adenosine(5) n-butyl-a—
D-ructofuranoside( 6)  shikimic acid(7)  shikimic acid n-butyl ester(8) ( +) -syringaresinol-O-8-D-glucopyranoside( 9)
niacinamide( 10) . Conclusion: This is the first time to report all compounds from D. gratiosissimum and the compounds 6.
8. 10 were firstly isolated from the genus Dendrobium.

Keywords Dendrobium  gratiosissimum;  phytochemicals; n-butyl-a-D-ructofuranoside; shikimic acid n-butyl
ester; niacinamide
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1
1.1
AM-400 v Avance III 600
( Brucker ) ; AutoSpec Premier P776
( Waters ) o
1.2
(200300 ). G-
GF254( ): Rp-8-
Rpd8 ( Merck ); Sephadex LH=20
( Pharmacia ) 9% -
2013 2
o ( No. Zsh43)
2
4.15 kg 95%
3 3h
100 g. 43 g,
100 g
- (2:) 1000 ml, 1
5 (Fr.1 ~Fr.5) . Fr.2
- (10:1—0:1)
- (1:1) Sephadex LH-20

1(1.3 mg) . 2(2.3 mg) . 3(5 mg) o Fr.3

- (9:250:1)
—(50:1) _
(1:1) Sephadex LH20
4(13.3 mg)
43 g
- (4:1—0:1)
500 mL. 1
5 (Fr.1 ~Fr.5) .

Fr. 1 - (20:1—
0:1) Sephadex LH20
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- (1:1) ; Rp-8
- (0:100—100:0 )
6(7.6 mg) . 8(0.8 mg) . 10

(5.5 mg) o Fr.2 -

(15:1-0:1) Sephadex LH20
- (1:1) :
Rp-8 — (0:100—100:0 )
5(3.5 mg) . 9(4.3 mg)
Fr.3  MCI - (0:100—100:0)
Sephadex LH20
- (1:1) ; Rp-8
- (0:100—100:0 )
7(1.8 mg) o
3
1: TLC 9%

- o EIMS m/z: 178 M *.'H-
NMR( 600 MHz CDCl,) 8 9.66(1H d J=7.8
Hz H9) 7.42(1H d J=15.6Hz HY) 7.14
(1H dd J=1.8 7.8 Hz H2) 7.07(1H d
J=1.8 Hz H#6) 6.97(1H d J=1.8 Hz H-
5) 6.62(1H dd J=7.8 15.6 Hz HS8) 3.96
(3H s 3-OMe) ;" CNMR (600 MHz CDCI,) §:
193.6(C9) 153.0(CH) 148.9(C3) 146.9( C-
4) 126.7 (C4) 126.5(C8) 124.1(C»)
114.9(C5)  109.4(C2) 56.0(3-OMe) .

2
1 ( coniferyl aldehyde)
2: TLC
9% - o' HINMR ( 600 MHz
CDCL) & 7.10(2H d J =8.4 Hz H2 6
6.86(1H d J=8.4Hz HS) 6.78(2H d J=
8.4 Hz H3" 5) 6.68(1H s H2) 6.66

(1H brs H#%) 4.11(2H t J=6.6 Hz HY)
3.90(3H s 3-OMe) 2.91(2H t J=7.8 Hz
H7°) 2.63(2H t J=8.4Hz HS8") 2.59(2H
t J=8.4Hz HY) 1.93(2H m J=8.4Hz H-
8) ;" CNMR (600 MHz CDCl,) &: 173.0( C9)
154.0(C4") 146.4(C3) 143.8(C4) 133.1(C-
1) 132.8(C4d") 129.5(C2° 67 121.0(C-)
115.3(C3° 5°) 114.3(C5) 110.9(C=2) 63.8
(C9) 56.0(3-O0Me) 36.2(C8) 31.8(CH)
30.5(C-8) 30.2(CT") .
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} 2 6: .'H-NMR ( 400 MHz
( dihydroconiferyl dihydrop- DMSO-d,) 6: 4.05(1H d J =4.9 Hz H3)
coumarate) . 3.89(lH m H-5") 3.83(1H m H4") 3.74
3 o'HNMR ( 400 MHz (2H m H4") 3.63(2H m H#6") 3.54(2H
pyridine-d;) §: 8.09(1H d J=15.6 Hz HJ) m H4) 1.50(2H m H=2) 1.42(2H m H-
7.51(2H d J=7.0 Hz H3 5) 7.26(3H m 3) 0.93(3H t J=7.2 Hz H4);"CANMR(400
H2 4 6) 7.23(3H d J=8.8Hz H2 6 MHz DMSO-d,) 6: 108.8( C2") 83.8(C-5") 83.2( C-
7.12(2H d J=8.0 Hz H3" 59 6.97(1H 3 78.5(C47)62.7(C6")61.9(C4") 61.6(CH)
d J=15.8 Hz H) 3.86(2H m H=") 2.99  334(C2)20.4(C3)14.2(C4).
(2H m HZF’); CNMR(400 MHz pyridine—d;) &: 7 6
166.1(C9) 157.5(C4") 139.8(CF) 135.7(C- oD ( n-butyl-a-D-fructofuranoside) -
1) 130.5(C2° 6°) 129.6(C4) 129.2(C=2 7. JHANMR (600 MHz
6) 128.0(C3 5) 123.0(C8) 116.3(C3" CD,OD) & 6.73(1H s H2) 4.34(1H s H-
57 42.0(C8) 35.5(C9"). 3) 3.97(1H m H4) 3.63(1H m HS)
4
3 N 2.76(1H m H-6a) 2.19(1H m H-=6b);"C-
(Wrans-cinnamoyltyraminc) - NMR(600 MHz CD,0D)&: 168.8(C7) 137.4( C-
4 o HAMR (400 MHz 5y 159 30 ca) 72.9(€3) 68.0(C4) 67.1
CDCL) & 7.32(2H d J =8.4 Hz H2 6) (C5) 32.2(Cé)
6.82(2H d J=8.4 Hz H3" 5 5.89(2H ;
7 ( shikimic
dd J=2.0Hz H% 8) 535(1H dd J=2.8 acid)
12.8 Hz H=2) 3.10(1H =13.2 17.2° H ’
H38 Z266) 1}31 O;d dd13]2 31727H :1 8 o ( +) ESIMS m/z 253
_a)n - 66 S =1 ST M 4+ Na 'J'HANMR (600 MHz CD,0D) & 6.78
3b) ;¥ CNMR (400 MHz CDCL) & 197.8( C4) :
(IH t J=1.8 Hz H2) 4.36(1H s H3)
168.4(C) 165.5(C5) 164.9(C9) 159.0( C-
4.16(2H t J=6.6 Hz H4") 3.99(1H m H-
47 131.1(C4°) 129.0(C=2" 6°) 116.3(C3"
5 3.69(1H m H4) 2.70(1H m H-=6a)
57 103.3(CH0) 97.0(C-6) 96.1(C8) 80.5
2.22(1H m H-%6b) 1.68(2H m H=2") 1.44
(C2) 44.0(C3).
. s (2H m H3") 0.97(3H t J=7.2 Hz H-
o 4°):®CNMR (600 MHz CD,0D) & 168.3( C4)
( naringenin) < 138.9(C2) 130.4(Cd) 72.6(C4) 68.4(C
> o { +) ESIS m/z: 268 5 .6(7 3 )cs .65(6 ()14' .3f 8 )(:4' | 3(1 5_
M + H *.'"HNMR (400 MHz CD,0D) §: 8.34 ) 3(C63) o ( ), 80629 '
(1H s H2) 8.12(1H s HS8) 7.35(2H s (C-6) 20‘3((9:_3) 14.0(C47) .
6-NH,) 5.87(1H d J=6.4 Hz HA") 5.46 8
L e , ( shikimic acid n-butyl ester) o
(2H m 2° 5-OH) 5.20(1H d 3°-OH) 1
4.62(1H q J=5.9 11.2 Hz H2) 4. 13(1H o - HANMR (1600 MHz
d J=2.8 H, H3) 3.95(1H d J=2.8 He CD,0D) &: 6.71(2H s H2 6) 6.65(2H s
H4) 3.67(1H m J=40 84 H, H5"a) H2" 6 4.8 (1H d J =72 Hz HH")
3.56(1H m J=3.6 7.2 He HS5'b):"caMp 4 76(1H d J=42Hz HT) 4.71(1H d J=
(400 MHz CD,0D) &: 158.0( C6) 154.2( C2) 4.2Hz H7) 4.28(1H m H9eq) 4.28(1H
150.9( C4) 141.8(C8) 121.2(Cs5) 89.7(C— m HO%eq) 3.91(IH m HIaq) 3.91(1H
1) 87.8(C4°) 75.3(C2) 72.5(C3) 635 m HO9%aq) 3.85(6H s 3 5-0CH;) 3.84
(G5 . 6 (6H s 3 5-0CH,) 3.13(1H m H=S)
5 ( adenosine) . 3.13(1H m H=S8);”CNMR(600 MHz CD,0D)
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5 1154.4 (C4) 149.3 (C4°) 139.5 ( C3)
139.5(C5) 135.5(CH) 134.8(C47) 133.0(C-
357 105.3(Cd”) 104.8(C2 6) 104.4(C-
2 67 87.6(C3) 87.2(CJ") 78.3(CS5")
77.8(C37) 75.7(C27) 72.9(C9) 72.9(C-
9 71.3(C4) 62.5(C6") 57.0(-OCH, x
2) 56.8(-OCH, x2) 55.8(C8) 55.5(CS8).

10
9 4-0-8-D-

( +) -syringaresinol-O-8-D-glucopyranoside .
10: »'HANMR ( 400 MHz
CD,0D) 6: 9.02(1H s H=2) 8.69(1H brs
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