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Isolation and Identification of Chemical Constituents from Goodyera schlechtendaliana

YIN Qi-meng, WANG Run-kun, HU Chen, TANG Chun, ZHAO Zhi-chen, LIU Liang"
(Medical College of Yangzhou University, Yangzhou 225001, China)

[ Abstract | Objective; To isolate and purify the chemical constituents from Goodyera schlechtendaliana,
and lay a foundation for further research on the effective materials of the plant. Method; The dried grass of
G. schlechtendaliana (10 kg) was heated by 95% EtOH for reflux extraction for 4 times at 85 “C. The extract
liquids were combined, decompressed and concentrated to obtain the crude extract. The crude extract was then
suspended in distilled water and extracted with petroleum ether, EtOAc and n-BuOH in turn to obtain
corresponding fractions. Silica gel, Sephadex LH-20, ODS and semi-preparation high performance liquid
chromatography ( HPLC) were used for the separation and purification of EtOAc and n-BuOH fractions. The
structures of compounds obtained were identified by 'H-NMR, "“C-NMR, MS, physicochemical properties and
reference literature. Result; Ten compounds were isolated and identified as 2, 5-dihydroxy-4-methoxy-9, 10-
dihydroxyphenanthrene (1), 1, 3, 5-trimethoxybenzene (2), protocatechuic acid (3), p-hydroxybenzaldehyde
(4), p-hydroxybenzoic acid (5), quercetin (6), vanillin (7), daucosterol (8), adenine (9) and adenosine
(10). Conclusion: Compounds 1-10 were obtained from the genus of Goodyera for the first time.

[ Key words ] Goodyera  schlechtendaliana; chemical constituent; isolation and purification;

structure identification
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B 2% F2 B4 A AE KV DA RS 45 b K P G b X
Az TR 500 ~2 800 m ] T I A R I AR
JE R 22 8 Z AR AR R, AR TE /N
CEANNENUIVES VNI S RC) N
T i 35 0L Lk AU RS S T AL, R T AR 2
J X8 T SR, AR A RT A T 4 vk e
i PR R Y7 Il 25 4% R Wiy 218 3, SN T B e 4
PR AT, DA RE MG HME " . R mEs
S IRBE I 2256k RS B0 /DS BRUCH G b T A 4 o A
F, s HE LA B B B3 T, O I R B
22 F 2GS OB T B L T AL 3 . AR T BE
2 B 2R o R 1 S W A, E B 2 v
() R4y BB ER AL & A IR 4 i I A B
M2 R A B AR T — s K A N T
b — 25X B 22 B A6 5 o AT TR B BIESE, DL
R BRI M Y, 2B A R ARG, LH-20 BU 5 N ik
R BEBE L (Sephadex LH-20) , ODS 45 Z Fft £ (1 3%
TR T 2 v SO AR R B I 22 ) L TR LR FR AR GE T
B A JEAT T k2B R s s Al Ak, FI 1 NMR, MS 25
IR PG F AR LA A5 W ) BEACAE B85 6 2 %5 3
BRYSE T 10 NMMeE W, 400 2,5-Z 5 Hk-4-T 4
39, 10-— A JE (2, 5-dihydroxy-4-methoxy-9, 10-
dihydroxyphenanthrene ,1) , [8] 48 = [y — F f# (1,3 ,5-
trimethoxybenzene, 2 ), 3, 4-— ¥ £ X H &
( protocatechuic acid, 3 ), 4-¥ £ KX H & ( p-
hydroxybenzaldehyde, 4 ), 4-3 X & B %% ( p-
hydroxybenzoic acid,5) , #il & % ( quercetin,6) , & 2%
% (vanillin, 7) , 53 & P # ( daucosterol, 8) , Jif N p4
(adenine,9) , I 1 14 4% 4 (adenosine,10) . fir & 1k
BB E OCONBE: 2= @AY o B AR E
1 #a

HPLC 3000 7 =y 8% i A €0 335 45 (AL 5 81 i A
FHEABR A A]) 51260 2251 & OB AR 354 (56 [ %
FER R A FR 2 )  RE-3000 5 fiE #5 2% K AL ( L1
WAL AR ) s SHZ-D (1) B4 796 B Kk X 2 25 %
(P FAEALES A IR TTAE 7)) s SENCT R & 51 i
WAL Mg AR A IR A R]) sEYELA B 4]
IKAE IR (b it 2 I AAS AT R > ) ) s DTC41 A
B L 28 2 (0P P o A AR T A R A A ) 5 KQ-
SOODE YK 47 8 7 i U A &% (B Ll R B 5 A 88 A
FRAT]) sZF-C B AN B A (T 79 20 A A8 T
AR 2 A )5 LCQ Deca XP max M g Jit Bk I X
(Thermo A &) ; AVANCE 600 %Y #% % 3L 3 1Y% ( Bruker
A T]) 5 101-1BS R AL B 1A (R 2 o XA
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A PR 5 XB220A #I 1/1 J5 B F K (3 1) 96 7
B 52 o AT BR A ) o

BE 22 R AR A T 2014 4 2 H AR WL
KR, h 47 M R 2 A 2 e HE PR AR A S e Ty 22
BRBE 22 B M Y BE M 22 Goodyera schlechtendaliana ,
203 1O VA i A R TT o0 T NI G TN NI 57
JXQ20140218) & 47 T4 M R BE ¥ B 2% R h 24
FRAAE

Cosmosil 5C,-MS-T 2} #l % 6 3% #F ( Nacalai
Tesque A 7,10 mm X250 mm,5 pum) ;Sephadex LH-
20 ( Parmacia Bioteck 2 &) ;4 4 3% fik: i (100 ~ 200,
200 ~ 300 H,#H W4 ) ) ; ODS ( Merck 2
Al 3% B 2 (R 25 46 Ak 2 iR A BR 2
Al s AR (T e BE 2R PR A WD) 5 i AL
B e Al (Merck 232 ) s 42 BUH 95% £ 1 2y Tk
G AE A5 T R 2 0 0 i Al (25 4 AT e e K
FIABRA A o
2 RESE

BEM 22 T R AR A2 BT 10 kg, BYRE, N8 £ &
95% P T 85 °C Il i $ L 4 W, 2 BOHE IR T o 4
HERE 617 g, B L2 T 10 £ 58 1Y Z8 18 K 7
B AR AR IR R L O TR SR L IE T BEAE I, U
JE 3 4 [0 AT 390 7 ) A Ik 67 (226 g) , SR S B
FRAL(190 @), 1E T BEERAL (174 ¢) FUK AL, LR
TR E 190 g 28 ik A (03 o 2, DL &
Be-N A (202 1 ~0:100) A6 B2 BRI , 75 ) 10 4S9 7
Fr.1 ~Fr. 10,343 Fr.2 2 rk A 658 5 85, FH A0
fik-Z MR M (2001 ~0:100) ¥t M, 73 24k & 9 2
(5.1 mg),FH4H 8 A Fr.2-1 ~ Fr. 2-8, i 47
Fr.2-5 % Sephadex LH-20 # {f 1% 70 55 , DL = & B 45 -
(1= 1) e bt , F- 28 il & HPLC 4lifk, LA 75% H
BV i, #F k&% 1 (3.2 mg), i 7> Fr. 3 &
Sephadex LH-20 #F & & 43 B, A = & B JLe-H
(1:1) P, F2e 2l % HPLC 4lifk, L 50% H Bk
Jbi, #3A & 4(4.6 mg) , Jor Fr. S SRk A (41K
e, A S bR (30 1 ~0:100) BRI, 73
12 4 Fr.5-1 ~ Fr. 5-12 i 43 Fr. 5-4 4 Sephadex
LH-20 3% 50, LA = W Be- i (1 1) BB, 15 48
45 HPLC 4iifk, L 20% 2 5B me, 15k &9 5
(3.1 mg) , #i 4 Fr.5-4 2 Sephadex LH-20 #F {1 §¥% 43
B LA W - B (12 1) PRI, P28 2 il & HPLC
afifl, LA 50% W BEUE M, 565 %) 3(6.6 mg) 1 6
(5.2 mg), IF THEEHBAL 174 g S RERAE 01543 85, LA
THAW - EE(60: 1 ~0:100) B RV, 755 10 4
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WiorFr. 1 ~Fr. 10,30 Fr. 2 Sk Ak i /08, L —
S BE-HIE (301 ~0:100) Pt , 75 21 F (45 4 O 1k
W) 7(10.5 mg) ;s Fr. 6 A HQTLTENT ),
PR EIf 54 8 (3.5 mg) ; i/ Fr. 8 £ Sephadex

@
Dad
OH OcCH;, H,CO' OCH;,
1 2

Bl L& 1-~10 B

Fig.1 Structures of compounds 1-10
3 FMETE
&1 MR, %IET =AW b7,

SAHMT (254 nm) T WG BE, B IR £ BE 0 0 20 ER 1
BES ., 4 F Rk C H,O0,, ESI-MS m/z 243 [M +
H] " ,'H-NMR ( CDCl,,600 MHz)§:7.87 (1H,s,5-
OH),7.15(1H,t,J =7.8 Hz,H-7),6.96 (1H,dd,
J=1.2,7.8 Hz,H-6),6.86 (1H,dd,J =1.2,7.8
Hz, H-8),6.52 (2H, m, H-1,3),3.97 (3H, s, 4-
OCH,),2.66 ~2.72 (4H, m, H9,10), "C-NMR
(CDCl,,150 MHz)§:109.4(C-1),155.7(C-2) ,99. 4
(C-3),155.3(C4),115.7(C4a),120.8(C-4b),
153.6(C-5),118.0(C-6),128.1(C-7),120.0(C-
8),140.8 (C-8a),31.0(C-9),31.4(C-10),144.1
(C-10a),57.3(4-0CH,) . Dk b %¥s 5 3Cmk [ 7] #
WRA—F, e N 2,5- " R IEA-HEH I, 10-
—EEE

a2 PR, 50T (254 nm) T W EE
B, 4 Xk CH, O, ESI-MS m/z 169 [ M +
H]*,'H-NMR(CD,0D,600 MHz) §:7.33(3H,s,H-
2,4,6),3.88 (9H, s, 1,3, 5-0CH, ), “C-NMR
(CD,0D,150 MHz)5:149.0(C-1,3,5),108.5(C-2,

LH-20 #4335 53 B9, FH WP Bk B0, P 28 ODS A% 4,3 4y
BLUHEEIK (121 ~100:0) Y0, 45 4 2 i 4
HPLC 4lifk, LA 15% W e, #3946 647 9(3. 9 mg) Al
10(49.4 mg) . LAY 1 ~10 FILEF LI 1,

HO COOH

HO

H;CQ

HOOCHC

NH,
NH, 1\1 X N\>
Or e
<
NN Ho—Q
", -OH
HO
9 10

4,6),56.9(1,3,5-0CH,) ., LA %5 k(8]
TH AR — B, S O TA) A = 1y = TPk

a3 HeEK, 5T W EE, £ T
(254 nm) T WK, 77Fh C,HO0, ,ESI-MS m/z
153[M - H]~,'"H-NMR ( CD,0D, 600 MHz) §:7. 43
(1H,d,J=1.8 Hz,H-2),7.42(1H,dd,J=1.8,8.4
Hz,H-6),6.80 (1H,d,J=8.4 Hz,H-5), “C-NMR
(CD,0D, 150 MHz) §:123.2 (C-1),117.7 (C-2),
146.0(C-3),151.5(C4),115.8(C-5),123.9 (C-
6),170.3(COOH) , LA %4k 5 Scik [ 9 ] 4 A
— B E N 3,4- T R H R .

k&W 4 BaBEE, 5T P E, £5T
(254 nm) FBEEBE, 4> FX K C,H,0,, ESI-MS m/z
121 [M-H] ,'H-NMR (CD,0D,600 MHz)§:9. 77
(1H,s,CHO) ,7.78(2H,d,J =8.4 Hz,H-2,6) ,6.91
(2H,d, J =8.4 Hz, H-3,5), "C-NMR ( CD,0D,
150 MHz)§:130.2(C-1),133.4(C-2),116.9(C-3),
165.4(C4),116.9 (C-5), 133.4 (C-6), 192.8
(CHO) . DA 8 5 SCHR 10 ] el BeA — 3, e %
TE N A-FRHE IR

E&W s BaBKR, 5T HE, LT
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(254 nm) T REBR . 757k C,H0,,ESI-MS m/z
137[M - H] " ,'H-NMR ( CD,0D, 600 MHz) §:7. 86
(2H,d,J =8.4 Hz,H-2,6) ,6.82(2H,d,J =8.4 Hz,
H-3,5). “"C-NMR (CD,0D, 150 MHz)§:122.7 (C-
1),133.0(C-2),116.1(C-3),163.4(C4),116.1
(€-5),133.0(C-6),170.2(COOH) , VI I %#t 5 ¢
BRLO il A — 50, f S e o 4-B AR

a6 BB K, AT (254 nm) T 5 K
BE,BLR O BE R Ay Em AN, oA CsH,0,,
ESI-MS m/z 301 [M - H] ,'H-NMR ( DMSO-d,,
600 MHz) §:12.50 (1H,s,5-0H),10.78 (1H,s,7-
OH),9.60(1H,s,3-0H),9.37(1H,s,4’-OH) ,9. 31
(1H,s,3’-OH) ,7.68(1H,d,J =1.8 Hz,H-2") ,7. 54
(1H,dd,J =1.8,8.4 Hz,H6'),6.88 (1H,d, J =
8.4 Hz,H-5),6.40 (1H,d,J =1.8 Hz,H-8),6.18
(1H,d, J=1.8 Hz, H6), "C-NMR ( DMSO-d,,
150 MHz) §:146.8 (C2), 135.7 (C-3), 175.8
(C-4),156.1 (C-5),98.1(C-6),163.8(C-7),93.3
(C-8),160.7 (€-9),103.0(C-10),121.9(C-1"),
115.0 (C-2"),145.0 (C-3"),147.7 (C4"), 115.6
(C-5"),120.0(C-6") . DL I %cdi 5 SCHk [ 11 ] &
FEA — 3 MO E W R

a7 B4R, 5T HE, £50T
(254 nm) T BEEHE, 5rFXhy C,H,0, ,ESI-MS m/z
153 [M + H] " ,"H-NMR ( CDCl,, 600 MHz)§:9. 83
(1H,s,CHO),7.45(1H,dd,J=1.8,8.4 Hz,H-6),
7.44(1H,d,J =1.8 Hz,H-2),7.07 (1H,d, J =
8.4 Hz, H-5), 3.94 (3H, s, 3-OCH, ), “C-NMR
(CDCl,, 150 MHz) §:129.6 (C-1),109.2 (C-5),
147.4(C-3),152.1(C-4),114.7(C-2),127.6 ( C-
6),191.3(CHO),56.0(3-0CH, )., VI %45 X
BRLOI2 I A — B S E N EHE =R

EY 8 BB, AT (254 nm) T
N, IR OB RO AR S 0 F X C5H, O,
ESI-MS m/z 599 [ M + Na]','H-NMR ( C,D,N,
600 MHz)8:5.37 (1H,br s,H-6),5.08 (1H,d, J =
7.8 Hz,H-1") ,4.60(1H,d,J=11.4 Hz,H-6") ,4.45
(1H,dd,J =4.8,11.4 Hz,H-6") ,4.32(2H,m ,H-3",
4'),4.09 (1H,t,J =7.8 Hz, H2"),3.95 ~ 4.03
(2H,m,H-3,5"),1.00(3H,d,J =6.0 Hz, H21),
0.96(3H,s,H-19),0.88 ~0.93(8H,m,H-9,14 26,
27), 0.68 (3H, s, H-18); “"C-NMR ( C,D,N,
150 MHz)$8:37.9(C-1),28.9(C-2),78.9(C-3),
40.3(C-4),141.3(C-5),122.3(C-6),32.4(C-7),
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32.6(C-8),50.7(C-9),37.3(C-10),21.7(C-11),
39.8(C-12),42.9(C-13),57.2(C-14),24.9 ( C-
15),30.7(C-16),56.6 (C-17),12.5(C-18),19.8
(C-19),36.8(C20),19.4(C-21),34.6(C-22),
26.8(C-23),46.4 (C-24),29.8(C-25),20.4 (C-
26),19.6(C-27),23.8(C-28),12.4(C-29),103.0
(C-1"),75.7(C-2"),79.0(C-3"),72.1(C-4"),78.5
(C-5"),63.2(C-6") , LA &5 SClk [ 13 ] iz 18 A&
A, S I M

a9 g, £5MT (254 nm) T W HE
B, 4% F X K C,H,N,, ESI-MS m/z 136 [ M +
H] " ,'"H-NMR(DMSO-d,,600 MHz) §:8.10(1H,s,
H-2),8.08 (1H, s, H-8),7.06 (2H, s, 6-NH, ),
“C-NMR ( DMSO-d,, 150 MHz) &:152.2 (C-2),
151.8(C-4),117.2(C-5),155.1(C-6),139.7 (C-
8) o VA LBl 5k [ 14 ] el BaA — 50, i % E
PR R

AW 10 AL, EIMT (254 nm) T i B
B, 4+ H C,H,N,0,,ESI-MS m/z 268 [ M +
H] " ,'H-NMR(DMSO-d, ,600 MHz) 6:8.34(1H,s,
H-2),8.14 (1H,s,H-8),7.32(2H,s,NH, ), 5. 88
(1H,d,J=6.0 Hz,H-1") ,5.42(2H,m,2’,5'-OH) ,
5.18(1H,d,J =1.8 Hz,3'-OH),4.61 (1H, q, H-
2'),4.15(1H, m,H-3"),3.97 (1H, m, H4") ,3.61
(2H, m, H-5"), "“C-NMR ( DMSO-d,, 150 MHz)
5:152.3(C2),149.1 (C4),119.3 (C-5),156.1
(C-6),139.9(C-8),87.9(C-1"),73.4(C-2"),70.6
(C-3"),85.9(C-4"),61.7(C-5"), L)k %5 ik
(15 ]38 Fe A — 3, S Sy IR e 1t
4 itig

ATAWESE R BE 22 @AY & A B 2K A
PLIR 25 55 22 P Ak 27 i 43, HE v A B IR 26 i o o 32
AR 525 % BE 22 95 % £ B HUY) 1 £ TR £ TR FOE
TEEAERGRAL AT T 40 8 gl b, 43 8545 3] 10
MMeaw, BN E . Hbhlkaw 1 BT
9,10- S FE KA & W, A 2K Lo 2 22 B W 10
AEVE IRy, B 2 A oo SR R 25 0 40 40
P A TR B I 2% A ) b T A S I A T 4 R R
w7 R 2w Y A i R e AR
2 W AR 8 X B I 22 A (] AR BROER 67 Y B A i AT
S Haifh, U RS 2 W AR & W, b 2
1) 24 BRI PR AF 9 LA KA ) B U5 1 T e A R R B
WA
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