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Chemical Constituents of Bletillae Rhizoma

YAN Yan'?, GUAN Huan-yu’, WANG Ai-min’, WANG Yong-lin® , LI Yong-jun’, LIAO Shang-gao’"
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[ Abstract ] Objective: This investigation aimed to study the chemical constituents of Bletillae Rhizoma.
Method;: Normal phase silica gel, MCI, and Sephadex LH-20 column chromatographies and semi-prep HPLC were
used to isolate and purify the chemical constituents. Their structures were identified by spectroscopic methods,
including '"H-NMR, "C-NMR and ESI-MS. Result; Seven compounds were isolated and identified as
a-isobutylmalic acid (1), 4, 4'-dihydro xydiphenylmethane (2) , spicatolignan B (3), gymnosides V (4), 4,
4'-dihydroxybenzyl sulfide (5), gymnoside IX (6) and gymnoside X (7). Conclusion: All compounds were
isolated from Bletilla for the first time.

[ Key words ] Bletillae Rhizoma; chemical constituents; isolation and purification; structural

identification
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1A A 2 1oy B AN IF S e 22, [P 56 T R4
FE A B D, LLBCH 2 B2 I BE TS R B IR
PRI XoF 1 B ik — 25 B Al 27 i WF 8 B A R
AR S o ) 3 B N AE 1 SO AE 22 B R ) 24
AT AL T B 5E , N e R S B O v
A BE  Sephadex LH-20 2 A HE 4 5 b 5 2 . MCT
AR FE €1 DL P i 45 B HPLC 25 073k, 7 s 13 8 7
MEEY o i PR B o b S S SRR ECE X e
Wi E X AL B 0 2 a- R IR (1) ,4,4' -8
BRI (2) , B 2/ ANER B(3), gymnoside
V (4),4,4" - FFAEIELEEE(S) , gymnoside IX (6)
PLK gymnoside X (7)o 7 LG Y E 015 KM%
JEHa o B R

1 ##

AcQuity j# = &% AH 5 35 - 57 1% 15 HI AL ( UPLC-
TQD, Waters ) , 1100 - i & 5 = &% W AH €0 335 X
(Agilent) , ECX 500 MHz # # L 4R i %Y (JEOL) ,
X-5 GO I E A 3% R i (200 ~ 300 H)
Lt e GF254 M (75 & e 4k 1)) , MCI & 5 ( H
R =242\ 7] ) , Sephadex LH-20 ( #ij + Pharmacia
Biotech 22 7)) , Fr A7 ik 50 2y oo M 4l o SE B AR iy T
2011 42 7 23 HoR [ S04 8 T IE 2 &, i 5t
FH B2 27 Bt 24 27 Bt A= 24 22 20T =8 e DR A R B4 S e
2L BHE Y A M Bletilla striata ( Thunb. ) Reichb. f. 1§
TR
2 RBESH

PRECT M 1 S =8 3 kg, FH 95 % £ B i [l Jii die
B3 W, B2 h, GIFIEWE WY 2RE (710 g)
EH KGR E B DIOTCRFLR AR ) FE 635 KK
80% LI 95% LI WUE ML, & IF 80% & I Ve i
JE WA IR (441 g) o ZEEZE MCLAE @3S (DL
st KRR RE VR ) 5 345 3 4 A4 4r Fro 1(11.2 g) |
Fr.2(21.1 g) Fr.3(13.4 g) fl Fr.4(1.27 g) .

Fr. 1 ARYCGHE & MCT A 63% (10% ~80% HIELES
JEVEMG) AR BT (03 ( =S - HT i, 600 1—8: 146
JEVEWL) \Sephadex LH-20 #E {4 3i% ( H B UE R ) 73 5
aAifbfEEEE Y 1 (110 mg) o Fr. 2 4R YCGHE i fif
AT i ( = e -F I, 10 1 -2 TRE EEBE M)
Sephadex LH-20 #F €A, 3% ( F B % B0 ) | ik e A £ 1%

EHE-HBE, 60 1 —6: 18 BRI ) | Sephadex
LH-20 ( F e 6 ) 74 %) 2 (200 mg) F1 3 (3 mg),
Fr.3 THM KR 13.4 ¢ Sk R G35 (=& k-1
B, 160 153 LB EEVE ) [R5 3 2 a7k, 5 — 4
I 28 Sephadex LH-20 #1313 ( FIEEAL B UEIE )

.58

e 1l 5 7R v Ak VR AR 0,3 (60% H T 45 B R I ) 0 5
aife)s RS Y 4 (90 mg) ;5 AR IR
Sephadex LH-20 #F A3 ( F st B B8 6 100 ) ik I A €5
(=AM BE- A, 100 130 TR EE BRI ) | Sephadex
LH-20 A% {4 3% ( B BEp6 BE VR ) 743 8) 5 (10 mg) , Fr.
4 TRy R 282 5 B R ROBOH B3 (65% F s 45
FEVEE) SYES R ) 6 (60 mg) .7 (20 mg) .

3 HHETE

k&Y 1 W& A KK, mp 105 ~ 106 C;
[a]® -13.4(c = 1.20, MeOH) ; ESI-MS m/z 191
[M+H]*, 189 [M - H] .'"H-NMR [400 MHz,
(CD,),C0]8:0.91 (3H, d, J =6.8 Hz, HS),
0.96 (3H, d, J=6.8 Hz, H7), 1.59 (1H, dd,
J=14.0,5.6 Hz, H-5a), 1.68 (1H, dd, J=14.0,
5.6 Hz, H-5b), 1.80 (1H, ddd, J=12.9, 6.0 Hz,
H-6), 2.57 (1H, d, J =16.0 Hz, H3a), 2.88
(1H, d, J=16.0 Hz, H-3b) " C-NMR [ 100 MHz,
(€D,),C018:23.8 (s, C-8), 24.8 (s, C6), 24.9
(s, C7),45.2 (s, C3),75.9 (s, C2), 173.9
(s, C4),178.2 (s, C-1), LA %l 5 3CHk[4 14
TH S R AR — 2, MU A B N a- 53
SRR (a-isobutylmalic acid) ,

ka2 At d (PR ,mp 158 ~160 C;
ESI-MS m/z 201 [M + H]*, 199 [M - H]~.'H-
NMR [400 MHz, (CD,),C0)18:3.79 (2H, s, H-
CH,), 6.72 (4H, d, J=8.4 Hz, H3, 5, 3", 5'),
7.01 (4H, d, J= 8.4 Hz, H2, 6, 2/, 6'), 8.18
(2H, brs, AR 2 MEE LA S) " C-NMR
[100 MHz, (CD,),C0]8: 40.6 (s, C-CH,), 115.8
(s, C3.5,3.5).130.4 (s, C2,6,2.6),
133.6 (s, C-1, 1'), 156.3 (s, C<4, 4'), LI [ %
5 SCHR LS ] 438 AR08 LA R AR — B, % e X
& W R 4,4 -2 5 5 — 8 B H kg (4, 4'-
dihydroxydiphenylmethane) ,

WwEY3 HEH A, mp 150 ~ 152 °C ; ESI-MS
m/z373 [M+H]",371[M-H] ., '"H-NMR [ 600
MHz, (CD,),CO]é8: 2.09 ~2.06 (3H, m, H-3,
3aa, 3ab), 3.83 ~3.79 (3H, s, 3'-OCH,), 3.93 ~
3.90 (3H, s, 7-OCH;), 5.64 (1H, d, J=6.7 Hz,
H-2), 6.38 (1H, d, J =15.9 Hz, H-11), 6.83
(1H, d,J =18.2 Hz, H-5"), 6.89 (1H, dd, J =
8.2,1.9 Hz, H6'),7.05 (1H, d, J=1.9 Hz, H-
2"),7.25 (2H, d, J =6.6 Hz, H4, 6), 7.61
(1H, d, J=15.9 Hz, H-10) ,” C-NMR [ 150 MHz,
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(CD,),C0]58: 54.4 (s, C3), 56.2 (s, 7-0CH,),
56.3 (s, 3'-OCH, ), 64.3 (s, C-3a), 89.2 (s, C-
2), 110.5 (s, C2"), 113.1 (s, C-6), 115.7 (s,
C-5"), 116.2 (s, C-11), 118.8 (s, C4), 119.7
(s, C6"), 129.1 (s, C5), 130.9 (s, C9),
133.9 (s, C-1"), 145.5 (s, C-10), 145.9 (m, C-
3',4"),151.5 (s, C8), 168.3 (s, C-12), DI I
Bt 55 SCHk [6 ] 48 1y Bodls LB A — 2, i %
ZAEY 3 N 2/ ARJER B(spicatolignan B) ,
kaEma HERK, [a]) -11.6(c =111,
L), ESI-MS m/z 1 041[ M + Nal*, 1017[ M —
H] ,'H-NMR (400 MHz, C,D,N)&:(0.85 (3H,
d, J=6.7 Hz, CH,-7), 0.92 (3H, d, J=6.7 Hz,
CH,-8), 1.90 (2H, m, CH,-5), 2.00 (1H, m, H-
6),3.30 (1H, d, J=17.7 Hz, H-3a), 3.50 (1H,
d, J=17.7 Hz, H-3b), 3.90 (1H, m, H-2-O-glc-
57), 4.06 ~ 4.18 (5H, m, H-2-O-gle2", 6a",
6b", 4'-0-gle-5"", 4"-0-gle-5"") , 4.28 ~4. 44 (9H,
m, H-2-0-gle-3", 4'-0-gle-2"", 3", 4", 62", 4"-0-
gle-2"", 3™ 4™ 6a™),4.50 ~4.58 (2H, m, H =
4'-0-gle-6b"", 4"-0-gle-6b""), 5.21 (1H, d, J=
12.0, H-7"a), 5.30 (2H, dd, J=12.0, 12.0 Hz,
H-7"b, 7'a), 5.37 (1H, d, J=12.0 Hz, H-7'b),
5.64 (2H, d, J =7.2, H-2-O-gle-1", 4"-O-glc-
1"),5.69 (1H, d, J=8.0 Hz, H-4'-0-glc-1"") ,
5.80 (1H, t, J =9.2 Hz, H-2-O-gle4"), 6.71
(1H,d, J=16.2 Hz, H-trans-cinnamoyl-8) , 7.34 ~
7.48 (11H, m, H-3', 5", 3", 5", 2", 6", 2", 6",
trans-cinnamoyl-3, 4, 5), 7.56 (2H, m, H-trans-
cinnamoyl-2, 6), 7.91 (1H, d,J=16.0, H-trans-
cinnamoyl-7) "> C-NMR (100 MHz, C,D,N)§:24.0
(q,C7),24.1 (d, C-6),24.6 (q, C-8),42.8 (t,
C-3), 47.8 (t, C5), 62.1 (t, C-2-O-gle-6"),
62.3 (t, C-4'-0-glc-6"", 4"-0-glc-6""), 66.7 (t, C-
7Y, 67.4 (t, C7'), 71.2 (d, C-4'-O-gle-4", 4"-
0-gle-4") , 72.5 (d, C2-0-gle4"), 74.9 (d, C-
4'-0-glc-2"", 4"-0-glc-2"), 75.8 (d, C-2-O-glc-
2"y, 76.0 (d, C-2-0-gle-5"), 76.1 (d, C-2-O-glc-
3m), 78.4 (d, C-4'-0-glc-3"", 4"-0-glc-3""), 78.9
(d, C4'-0-glc-5", 4"-0-gle-5""), 80.7 (s, C-2),
100.2 (d, C-2-O-gle-1"), 102.0 (d, C-4'-O-gle-
1", 4"-0-gle-1"), 117.0 (d, C-3', 5", 3", 5"),
119.0 (d, C-trans-cinnamoyl-8) , 128.6 (d, C-trans-
cinnamoyl-2, 6), 129.3 (d, C-trans-cinnamoyl-3,

5),129.6 (s, C-1"), 129.8 (s, C-1"), 130.6 (d,
c-2",6',2",6"), 130.7 (d, C-trans-cinnamoyl-4) ,
134.9 (s, C-trans-cinnamoyl-1), 145.2 (d, C-trans-
cinnamoyl-7), 158.7 (s, C4"), 158.8 (s, C4'),
166.7 (s, C-trans-cinnamoyl-9), 171.2 (s, C4),
173.3 (s, C-1), DL -8l 5 530k [ 7 ] il w9 £l
W Ak 5, B A A 4 gymnoside V

WwEW S KK ; ESI-MS m/z 247 [ M +
H]*,245[M —H] . "H-NMR (400 MHz, CD,0D)
5:(3.52 (4H, s, H-7), 6.73 (4H, d, J=8.4 Hz,
H-3,5),7.10 (4H, d, J=8.5 Hz, H2, 6),"”C-
NMR (100 MHz, CD,0D)é§: 35.9 (s, C-7), 116.1
(d, €3,5),130.4 (s, C-1), 131.1 (d, C2,6),
157.4(s, C4) . BLEKOHE 56 R0 i i 500 e
AR — B, U R 4,47 - R LRk (4,47
dihydroxybenzyl sulfide) ,

k&6 kA, [al) -26.5 (¢=0.9,
i) ; ESI-MS m/z 1083[M + Na]*™, 1059 [ M -
H] . '"H-NMR (400 MHz, C,D,N)§:0.89 (3H, d,
J=6.7 Hz, CH,-7), 0.91 (3H, d, J =6.7 Hz,
CH,-8), 1.90 (6H, m, H-5a, 5b, 6, 6”-Ac), 3.38
(1H, d, J=17.7 Hz, H-3a), 3.54 (1H, d, J=
17.7 Hz, H-3b), 3.96 (1H, m, H-2-O-gle-5"),
4.06 ~4.16 (3H, m, H-2-O-gle-2", 4'-0-glc-5"",
47-0-glc-5"") , 4.28 ~4. 44 (10H, m, H-2-0-gle-3"
6a”, 4'-0-glc-2"", 3", 4™ 6a"", 4"-0-glc-2"", 3",
4" 6a"), 4.50 ~4.64 (3H, m, H =4'-O-glc-
6b", 4"-0-¢glc-6b™", 2-0-gle-6b"), 5.17 (1H, d,
J=12.0, H-7"a), 5.26 ~5.40 (3H, m, H-7"b, 7'
a, 7’b), 5.54(1H, d, J=7.6 Hz, H-2-O-glc-1") ,
5.60 ~5.76 (3H, m, H-2-O-gle4”, 4'-0-glc-1"",
4"-0-gle-1""), 6.71 (1H, d, J =16.2 Hz, H-trans-
cinnamoyl-8), 7.32 ~7.50 (11H, m, H-3", 5, 3",
5",2',6", 2", 6", trans-cinnamoyl-3, 4, 5), 7.52-
7.58 (2H, m, H-trans-cinnamoyl-2, 6), 7.91(1H,
d, J =16.0, H-trans-cinnamoyl-7) , "C-NMR (125
MHz, CD,0D)§:20.9 (s,C-6"-Ac), 24.2 (s, C-
7),24.9 (s, C-6),25.1 (s, C-8),43.5 (s, C-3),
62.6 (d, C-4'-0-gle-6"", 4"-0-glc-6"") , 63.9 (s, C-
2-0-gle-6"), 67.6 (s, C-7"),68.5 (s, C-7"),71.2
(d, C-4'-0-glc-4™, 4"-0-glc-4"") , 72.2 (s, C-2-0-
gle-4”), 72.3 (s, C2-0-gle-5"), 72.9 (s, C4'-0-
gle-2"), 75.0 (s, C-2-0-gle-2"), 75.8 (s, C-2-0-
gle-3"), 78.0 (s, C4'-0O-gle-3"", 4"-0-glc-3""),
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78.8 (s, C4'-0-glc-5"", 4"-0-gle-5"") , 81.0 (s, C-
2), 100.2 (s, C-2-O-gle-1"), 102.4 (d, C4'-0-
gle-1"", 4"-0-gle-1""), 118.0 (d, C-3', 5", 3",
5"), 118.7 (s, C-trans-cinnamoyl-8), 129.2 (d, C-
trans-cinnamoyl-2, 6), 129.6 (s, C-trans-cinnamoyl-
3), 130.1 (s, C-trans-cinnamoyl-5), 130.6 (s, C-
1), 130.7 (s, C-1"), 131.2 (d, C-2",6"), 131.6
(s, C2"), 131.7 (s, C-6"), 135.8 (s, C-trans-
cinnamoyl-4 ), 147.2 (s,
159.5 (s, C4', 4"), 167.9 (s, C-trans-cinnamoyl-
9),171.8 (s, 6”-Ac), 172.7 (s, C4), 174.6 (s,
C-1) o RIS 5 SCHR[9 ] il i 2odls L B AR —
B, B AL B W) 6 O gymnoside IX

K& T B R(FE), [«]) -11.2
(¢=0.4, H £); ESI-MS m/z 1083 [M + Na]",
1059[M - H] , '"H-NMR (400 MHz, C,D.N)§:
0.89 (3H, d, J=6.7 Hz, CH,-7), 0.91 (3H, d,
J=6.7 Hz, CH,-8), 1.90 (6H, m, H-5a, 5b, 6,
6”"-Ac), 3.38 (1H, d, J=17.7 Hz, H-3a), 3.54
(1H, d,J=17.7 Hz, H-3b), 3.86 (1H, m, H-2-0-
gle-5"), 4.01-4.16 (3H, m, H-2-O-glc-2", 4'-0-
gle-5"", 47-0-gle-5"") , 4.20-4.44 (9H, m, H-2-0-
gle-3", 4'-0-gle-2", 3, 4, 6a, 4"-0O-gle-2, 3, 4,
6a), 4.45-4.64 (4H, m, H-4'-0-glc-6b"", 4"-0-glc-
6b"™", 2-0-gle-6a™, 6b"), 5.17 (1H, d, J=12.0,
H-7"a), 5.26 ~5.40 (3H, m, H-7"b, 7'a, 7'b),
5.54(1H, d, J =7.6 Hz, H-2-O-glec-1") 5.60 ~
5.92 (3H, m, H-2-0-glc-4", 4'-0-glc-1"", 4"-0-glc-
1"y, 6.71 (1H,d, J=16.2 Hz, H-trans-cinnamoyl-
8),7.32 ~7.50 (11H, m, H-3', 5', 3", 5", 2',
6’, 2", 6", trans-cinnamoyl-3, 4, 5), 7.52-7.58
(2H, m, H-trans-cinnamoyl-2, 6), 7.91 (1H, d,
J=16.0, H-trans-cinnamoyl-7 ), "“C-NMR ( 125
MHz, CD,0D)é§:(20.9 (s,C-6"-Ac), 24.2 (s, C-
7),24.9 (s, C-6),25.1 (s, C-8),43.5 (s, C-3),
62.6 (s, C4'-0-glc-6"", 4"-0-glc-6"") , 63.9 (s, C-
2-0-gle-6"), 67.6 (s, C-7"),68.5 (s, C-7"),71.2
(s, C4'-0-glc-4"", 4"-0-glc-4""), 72.2 (s, C-2-0-
gle-4”), 72.3 (s, C2-0-gle-5"), 72.9 (s, C4'-0-
gle-2"), 75.0 (s, C-2-0-gle-2"), 75.8 (s, C-2-0-
gle-3"), 78.0 (s, C4'-0O-gle-3"", 4"-0-glc-3""),
78.8 (s, C4'-0-gle-5"", 4"-0-glc-5), 81.0 (s, C-
2), 100.2 (s, C-2-O-gle-1"), 102.4 (d, C4'-0-

C-trans-cinnamoyl-7 ) ,

- 60 -

gle-1"", 4"-0-gle-1""), 118.0 (d, C-3', 5', 3",
5"), 118.7 (s, C-trans-cinnamoyl-8), 129.2 (d, C-
trans-cinnamoyl-2, 6), 129.6 (s, C-trans-cinnamoyl-
3), 130.1 (s, C-trans-cinnamoyl-5), 130.6 (s, C-
1), 130.7 (s, C-1"), 131.2 (d, C2',6"), 131.6
(s, C2"), 131.7 (s, C-6"), 135.8 (s, C-trans-
cinnamoyl-4 ), 147.2 (s,
159.5 (s, C4', 4"), 167.9 (s, C-trans-cinnamoyl-
9), 171.8 (s, 6"-Ac), 172.7 (s, C4), 174.6 (s,
C-1) o DL E&E 5 3RO T4 a8 i B e B AR —
B, AL B T O gymnoside X o
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