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Chemical Components from Rhizomes of Dioscorea bulbiera
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Abstract ; Twenty-three compounds were isolated from the ethanol extracts of rhizomes of Dioscorea bulbifera by applica-
tion of various chromatographic methods. Based on spectrum”analyses in combination with literature data comparison,
their structures were identified as 2 7-dihydroxy-3,4-dimethoxyphenanthrene (1) ,7-hydroxy-2,3,4-trimethoxyphenan-
threne (2),3,7-dihydroxy-2 ,4-dimethoxy-9, 10-dihydrophenanthrene (3) ,3-hydroxy-2,4,7-trimethoxy-9 , 10-dihydro-
phenanthrene (4) ,2-hydroxy-3,4 ,7-trimethoxy-9 , 10-dihydrophenanthrene (5),7-hydroxy-2,3,4-trimethoxy-9, 10-di-
hydrophenanthrene (6 )47-hydroxy-2 ,4-dimethoxy-9, 10-dihydrophenanthrene (7) ,2-hydroxy-4,7-dimethoxy-9, 10-di-
hydrophenanthrene (8) ,2 ,7-dihydroxy-3, 4-dimethoxy-9 , 10-dihydrophenanthrene (9),2’-hydroxy-3,4, 5-trimethoxy-
bibenzyl (10)%2",3=dihydroxy-4 ,5-dimethoxybibenzyl (11) ,3-hydroxy-4,5-dimethoxybibenzyl (12),3,5-dihydroxy-4-
methoxybibénzyl (13" pteryxin (14) , praeruptorin A (15) , kaempferol (16),7,3’,4’-trihydroxy-3 ,5-methoxyflavone
(17) ,diosbulbin B (18) ,diosbulbin G (19) ,3-hydroxy-8-damascone (20) ,(6S,9S5) -vomifoliol (21),(6S,9R) -vom-
ifoliol (22) ,blumenol B (23) , respectively. Among them, fourteen compounds including 4-8,10,12-15,20-23 were i-
dentified from D. bulbifera for the first time.

Key words : Dioscorea bulbifera ;stilbenoids ; Dioscorea ;angular coumarins ; norsesquiterpenoids
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LEEN 0 1 I & 5 P S VAN P S K 1
NSRS BE U /KR IANA €5 NIt G A
Sl B SN Y e i AR € 9775 ) Nl
FEH TR AR D) . D,
it — 2L W 2 24 1 JBORE AL, O O L DR R
Pt B LA, AT H 3% X 5 25 1 B9 A oy AT
ARG, NIt B AR 23 MG, o 14
AN E R ZHY o AR

1 =55l

1 RE LR I %42 ( Bruker Ascend 400, TMS [N
B5) s ESI-MS Bri L (Waters Xevo TQ) 5 # 2 #7 i i
H GF o5 i 2 EATRE IS (3 B PR A BRA ) ;
Cg RAHFE ZEATRER ( HAS YMC A 5]) ;D101 RALRY
JIE W ( Kt A T A FRZA 7] ) 5 Sephadex LH-20 #E
5 ( GE Healthcare Bio-Sciences AB /Y &) ) ; LC3000
il 45 4Y HPLC = 8080 AR (435X (b 5t QT i@ a4
BBRATED) 5 245 7 HPLC 155 280 W A 48,335 A ( Per-
kin-Elmer 200) ; i £ #1 C-18 HPLC 4% ( YMC 2>
71,20 x 250 mm,10 pm) ;24455 C-18 HPLC %
JEAE (Welch A %], 10 x 250 mm,5 pum); HPLC f)
RGN K X5 R FH 208 nm ; i A7 5 500 7E A0 F S 283
ZEIBAL I,

B T 0 ) 1 AR e AL R 2 AT
[ 2 Bt R AR P F 50 e v £ 25 F 9 B , Bl
iR RS P BE 2 R A (2014-08) 47 1E K
HAEIWT TR RIR = rhls
2 RBESSH

IR B 25 7 Ky R 100 kg, L 80 L 95% £
TR TR 3K, BT d, 525, ik, 5 IF 0k
W, DR 4 ST SO G 1 SR K BRI K
TS Lk AR LA ik (5 L x3) (LR TR (S L
x3) FIAETTTECS L% 3) I, 43 1] s e 1T Wi s 37 )5
T3 HEETR AL (P) 580 ¢ FI LR LHRHRAL(E)900 g,

AT AL SRR AL E AT (160 ~200 H ), Rifg
hEE/ N (1:0—10: 1) B B2 38 i 5 21 53 P1-PS,
) PA ZRERATE AT (160 ~200 H , A7 i : PR
10: 1) E—H0 1 5 A4 47 PAA-PAE , Hisp 2 43 P4C
Z22Pifil 25 A HPLC (I BE/7K 62: 38 ;s 4 mL/min)
I ERFEIEEY 10(5 mg,t, =31 min) , 173 PS5 )
PR PSP g PR MR R 22 il 4 ) HPLC (F /7K 68232
W 15 ml/min) A1 45 % HPLC ( FF fig/ /K 48:

52; 34 4 mL/min) 73 EAREIL G 3(5 mg,t, =44
min) 1 1(4 mg,t; =51 min),

LR BRI AL D101 KL AR HEZ AT, DL &
fiE-7K (0% 30% 60% 95% ) 5 & Y i 45 9 1~ 2H 43
E1-E9, #H4) E2 Z¥EE Sephadex LH-20 41 )2 H7 (4
D5/ WL 1 1) 43 B 4 A 2H 4 E2A-E2D, 4H 4%
E2A {RIR 2 %5 7 HPLC (PP /7K 68: 3243 ik 15
mL/min ) F1EH 457 HPLC ( H L/ 7K 62 38 i i 3
mL/min) /52 LE Y 14 (4 mg, 1, =74 min) Fl
15(7 mg,t, =88 min), Z4ME2B £ 4 %/ HPLC
(/7K 69: 31 i # 15 ml/min) 23 )% 3 ™ 4H 45
E2BI (t, =8 min) \E2B2(t,'=17 min)fl E2B3(t, =
24 min) , 455 E2B2 <20 28 P 45 A HPLC ( £,
I/ 7K 48:52; iiadk 4 mL/min) 53575 B4L 54 12(6
mg, t, =70 min) .41 4¥ E2B3 Z:2F il £ % HPLC( Z,
Ji/7K 48752 ; i 4 ml/min) 53 15 5L 54 4(3
mg, ty =60 min) 1 5(8 mg,t, =66 min) , 205 E2C
2 i€ HPLC( H /7K 69: 31 ;3 4 mL/min)
IR Y 6(4 mg,t, =11 min) , 53 E3 £
BEME Sephadex LH-20 A3 €8 3 (S5 / H B 1: 1) A
£ 28 HPLC ( i/ 7K 63:37 ;i 4 mL/min) 43
B3EY 2(10 mg,ty =21 min) 7 (4 mg,t, =27
min ) 1 8(7 mg,t;, =29 min) , 44> E4 ZEE Seph-
adex LH-20 #: a3k (& 05/ HEE 1:1) B9 8] 4 4
W4y FAA-EAD, 414 EAA R UK 4 4 % HPLC
(W /7K 55:45; % 15 mL/min) |1 45 TLC (44
75/ IR 10: 1) Fn2f il £ 74 HPLC ( HH /7K 50+ 50
Ui 3 mL/min) 53 2515 246 5 4 20 (Tmg, t, =9
min) . 414} ES ZEEI Sephadex LH-20 # (,38% (5
5/ B 1 1) FI2fA5 4558 HPLC ( 2/ 7K 47:53 33
4 ml/min) 53 B E LAY 9(5 mg, 1, =16
min) 11 (7 mg, t; =28 min) Fl 13 (7 mg, t, =32
min) . 2415 E6 19 H BE 58 4 42 BE I Sephadex
LH-20 #1635 (5 B 1:1) 4y 13 24k 59 16
(2 mg) FHE S A4 45 E6AL-E6AS . Horfr 4 53
E6A1 25 C18 S AHRE R AE (A ( B/ 7K 1:1) 738
1324 5 E6ATA FIE6AIB, 41453 E6ATA 2244
R HPLC( ZJ/7K 17: 83 Ytk 4 mL/min) 53 B 15
Ffb 44 23 (4 mg,t, =26 min) F1 214> E6A1A2
(ty =28 min) , 5 & i —P 21l £ 8 HPLC ( i/
7K 35:65; i 3 mL/min) 73 Z 15 2454 21 (6
mg,ty, =29 min) 122 (10 mg,t; =30 min), 4145
E6A1B 252 4 2 % HPLC ( 25/ 7K 27: 73 ; i 4
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mL/min) 73 B4 F4L-E ¥ 19 (6 mg, t; =32 min),
3 E6 1 HIEEANTS B 43 28 ik CAE J2 BT (G 5/ Y e
15: 1) 43 B4 2L A4 18(900 mg) ., 44 E9 #KIk
ZRBEIE Sephadex LH-20 # €43% (G4 05/ HEE 1:1)
MCT AE 3 (I EE/K 10 1) 73 845 2459 17 (80
mg) o

3 GHETE

EW 1 AR A;'H NMR (400 MHz,
CDCl,):69.36 (1H,d,J=9.1 Hz,H-5),7.53 (1H,
d,/ =8.9 Hz,H-10),7.49 (1H,d,J =8.9 Hz, H-
9),7.20 (1H,d,J =2.8 Hz,H-8),7.17 (1H,dd,J
=9.1,2.9 Hz,H-6),7.16 (1H,s,H-1),4.11 (3H,
s,3-0OCH,),3.98 (3H,s,4-OCH,);"” C NMR (100
MHz,CDCL, ) :8 153.2 (C-7),150.7 (C4),147.6
(C2),140.9 (C-3),133.6 (C-8a),129.7 (C-
10a),128.6 (C-10),127.4 (C-9),126.5 (C-5),
124.4 (C4b),118.9 (C4a),116.5 (C-8),112.0
(C-6),108.3 (C-1),61.5 (3-OCH;),59.9 (4-
OCH,) ; ESI-MS:m/z 269.28 [ M-H] ", Ll I $#i4s
5 SO BB A T LU R B e iz B 2,
T-TR 3 AT B SR

WEW2 REaiikY) ;' H NMR(400, MHz,
CDCl,) :89.40 (1H,d,J =9.1 Hz,H-5) ,7.57 (1H,
d,J =8.8 Hz,H-10),7.51 (1H,d,J =8.8 Hz,H-
9),7.20 (2H, m,H-6/8) ,7.07 (1H,s,H-1) ,4. 04
(3H,s,3-0CH,) ,4.01 (6H,s,2/4-0OCH,) ;" C NMR
(100 MHz,CDCI, ) :8 153.3 (C-7) ,151.9 (C-2/4),
143.0 (C-3),133.7 (€-8a),129.2 (C-10a),128.8
(C-10),127.4°(C9) ,126:4 (C-5),124.3 (C4b),
119.3 (C4a), 116.7 («C-8),111.9 (C-6),105.5
(C-1) 461.5 (3-OCH;).,60.4 (4-OCH,),56.0 (2-
OCH, ) ESI-MS:m/z 283. 12 [M-H]", Ll $¥i%
55 SCHRAE PR R T HU X R B iz e B ol T-
A 3 4= EIEENY

WEW 3 IREEAKA;'H NMR (400 MHz,
CDCL,) :58.16 (1H,d,J=8.4 Hz,H-5) ,6.75 (1H,
dd,J=8.4,2.7 Hz,H-6) ,6.72 (1H,d,J =2.7 Hz,
H-8),6.57 (1H,s,H-1),3.91 (3H,s,4-0CH,),
3.70 (3H,s,2-0CH,),2.72 (4H, m,H-9/10);"C
NMR (100 MHz,CDCL,) :5 154.2 (C-7),145.8 (C-
2),144.9 (C4),139.9 (C8a),137.7 (C-3),
129.8 (C-10a),128.4 (C-5),125.5 (C4b),120.3

(C4a),114.6 (C-6),113.6 (C-8),107.1 (C-1),
60.2 (4-OCH,),56.3 (2-0CH,),30.3 (C-10),
30.0 (C9);ESI-MS:m/z 271.27 [M-H] ., D) "%k
i 28 5 SCRRAR T B HE AT LU B AR B
09 3,7- N2 A- 9, 10-—HJET
WwEw4 REOIIRY) ;' H NMR (400 MHz,
CDCL,) :58.21 (1H,d,J=8.7 Hz,H-5) ,6:83 (1H,
dd,J=8.7,2.8 Hz,H-6),6.78 (1H,d,J =2.8 Hz,
H-8),6.58 (1H,s, H-1),3.91 (3H,s,2-0CH,),
3.84 (3H,s,7-OCH,),3.70 (3H,s,4-OCH, ) ,2.76
(2H,m,H9),2.71 (2H,m,H-10);"”C NMR (100
MHz,CDCL, ) : 8 158.2 (C-7).,145.8(C2),144.9
(C4),139.6 (C8a),137.7.(C3),129.8 (C-
10a) ,128.2+( G<5) ,A25.4.(C4b),120.4 (C4a),
113.4 (C-8),111:9 (C-6),107.1 (C-1),60.2 (4-
OCH,)456.3 (2-OCH,),55.3 (7-0CH,),30.5 (C-
10),30. 1 (€9 ) ESI-MS:m/z 285.12 [M-H] ., LA
B RS SCERAGE 0B R HEA T LU XTI B 14k
YN 3-FIE2 4, T- S A9 ,10-— 53
WEH S IREGIIRY) ;' H NMR (400 MHz,
CDCIy) :58.18 (1H,d,/=8.7 Hz,H-5) ,6.81 (1H,
dd,J=8.7,2.9 Hz,H-6) ,6.77 (1H,d,J =2.8 Hz,
H-8),6.63 (1H,s, H-1),3.97 (3H,s,3-0CH,),
3.84 (3H,s,7-0CH,),3.75 (3H,s,4-0CH,) ,2. 74
(2H,m,H-9),2.69 (2H, m,H-10) ;" C NMR (100
MHz,CDCL, ) :8 157.9 (C-7),150.5 (C4),147.6
(C2),139.4 (C-8a),139.0 (C3),134.9 (C-
10a),128.3 (C-5),125.4 (C4b),120.3 (C4a),
113.1 (C-8),111.7 (C-6),110.1 (C-1),61.1 (3-
OCH,) ,60.0 (4-OCH,),55.2 (7-OCH,),30.2 (C-
10),30.0 (C9); ESI-MS:m/z 285.27 [M-H] ., L
AR SCER R E BB R #EAT FE XIS B 14k
BN 2R3 4 7-— HAE L9, 10- AT,
wEwe IRE@ilikY);'H NMR (400 MHz,
CDCL,) :58.17 (1H,d,J=8.5 Hz,H-5) ,6.74 (1H,
dd,J=8.5,2.8 Hz,H-6) ,6.77 (1H,d,J =2.6 Hz,
H-8),6.58 (1H,s, H-1),3.91 (3H,s,3-0CH,),
3.88 (3H,s,2-0CH,),3.77 (3H,s,4-0CH,) ,2. 74
(2H,m,H-9),2.69 (2H, m,H-10) ;" C NMR (100
MHz,CDCL, ) ;8 154.2 (C-7),151.7 (C-3),151.7
(C2),141.6 (C4),139.8 (C-8a),134.2 (C-
10a),128.8 (C-5),125.6 (C4b),121.0 (C4a),
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114.6 (C-8),113.4 (C-6),107.5 (C-1),61.2 (3-
OCH,) ,60.6 (4-OCH,),56.1 (2-OCH,),30.4 (C-
10),30.2 (C9) ; ESI-MS:m/z 285.09 [M-H] ., L4
AR S SCERGE B EE HEAT FE XIS B 14k
BN T-FIE2 3, 4- S HEIE9,10- A,

WEW T IREEAKA;'H NMR (400 MHz,
CDCl,) :58.12 (1H,d,J =8.4 Hz,H-5) ,6.71 (2H,
m,H-6/8),6.46 (1H,d,J =2.5 Hz, H-1),6.42
(1H,d,J =2.5 Hz,H-3),3.87 (3H,s,4-0CH,),
3.84 (3H,s,2-0CH,),2.73 (4H,m,H-9/10);"C
NMR (100 MHz,CDCl;) :8 158.8 (C-7),157.8 (C-
4),153.8 (C2),140.4 (C-10a),139.9 (C-8a),
129.3 (C-5),125.8 (C4b),116.7 (C4a), 114.4
(C-8),112.9 (C-6),105.0 (C-1),97.7 (C-3),
55.7 (4-OCH,),55.5 (2-0CH,),30.9 (C-10),
30.1 (C9) ;ESI-MS:m/z 255.21 [M-H] ., L) %k
P 28 55 SCHRHR B B B 24 T LU X S, 0 i A B
g T2 4- T IE9,10- R AE

WEW 8 TRIAKA;'H NMR (400 MHz,
CDCl,) :58.17 (1H,d,J=8.7 Hz,H-5) ,6.81 (1H,
dd,J=8.7,2.9 Hz,H6),6.78 (1H,d,J =2."8 Hz;
H-8),6.41 (1H,d,J=2.4 Hz,H-1),6.34(1H,d,J
=2.4 Hz,H-3),3.87 (3H,s,4-0CH,),3.84 (3H,
s,7-OCH,) ,2.72 (4H,m,H-9/10)5"C NMR (100
MHz,CDCL, ) :8 157.9 (C4) ,157.6 ( C-7),154.7
(C-2),141.2 (C-10a),140.0 (€-8a),129.0 (C-
5),125.7 (C4b),116:6 (€4a),113.3 (C8),
111.3 (C-6),107.4-(¢C-1),98.2 (C-3),55.7 (4-
OCH,) ,55.4 (7=0CHy).,30.6 (.C-10),30.2 (C-9);
ESI-MS:m/z 255:11 [ M-H ] o=LL 32 5 ki
T A BAR AT T S ol AL G R 2- 2 54,7 -
AR E-910- A HE

e 9wk K;'H NMR (400 MHz,
CDCL,) :58.13 (1H,d,/=8.4 Hz,H-5) ,6.73 (1H,
dd,J=8.5,2.8 Hz,H-6) ,6.70 (1H,d,J =2.7 Hz,
H-8),6.62 (1H,s,H-1),3.97 (3H,s,3-0CH,),
3.74 (3H,s,4-0CH,),2.69 (4H,m,H-9/10);"C
NMR (100 MHz,CDCL,) :8 154.0 (C-7),150.6 (C-
4),147.6 (C2),139.9 (C-8a),139.1 (C-3),
135.0 (C-10a),128.9 (C-5),125.7 (C-4b),120.4
(C4a),114.6 (C-8),113.4 (C-6),110.2 (C-1),
61.3 (3-0OCH,),60.2 (4-OCH,),30.1 (C9/10);

ESI-MS:m/z271.29 [M-H] ., UL 8RS ki
E BRI T LU S e iz B Y 2,7- 5 -
3,4- T HA 9 10-—HIE .

E&EW 10 RE O Y H NMR (400
MHz,CDCl,) :6 7.08 (2H,m,H4'/6") ,6.84 (1H,
t,/]=7.4 Hz,H-5") ,6.76 (1H,d,J=8.1 Hz,H-6") ,
6.38 (2H,s,H-2/6),3.82 (3H,s,4-0CH, )., 3. 81
(6H,s,3/5-0CH,) ,2.87 (4H,m ,H-7/7)4"C NMR
(100 MHz, CDCI, ) :6 153.9 (C-2"),153.2 (C-3/
5),138.0 (C-1),136.3 (C4) ;1305 (C-6')4,128.0
(C-1'),127.4 (C4")4120.8/(€6-5"),115.5 (C-
3"),105.5 (C-2/6),61.0.(4-OCH, ), 56.2 (3/5-
OCH,), 36.7 (C<7'),32.5 (.C-7); ESI-MS: m/z
287.19 [M-H 7o LA Bdi s 5 SOk e 0 %5 s vt
T HRE, B A Y 2 - k-3 4, 5- = I 4 5k
17 SN

& a1 IR iR Y H NMR (400
MHz,CDCl,) :8'7.09 (2H,t,J =7.4 Hz,H4'/6"),
6.86 (1H,td,J=7.4,1.2 Hz,H-5") ,6.75 (1H,d,J
=7.7 Hz,H3"),6.50 (1H,d,J =1.8 Hz,H-2),
6.26 (1H,d, J =1.8 Hz, H6),3.87 (3H, s, 4-
OCH,),3.80 (3H,s,5-0CH,),2.89 (2H,m,H-7),
2.84 (2H,m,H-7");”C NMR (100 MHz,CDCI, ) :6
153.7 (C-2"),152.3 (C-5),149.2 (C3),138.5
(C-1),133.9 (C4),130.5 (C-6"),127.9 (C-1"),
127.5 (C4'),121.0 (C-5"),115.5 (C-3"),108.0
(C-2),104.6 (C-6),61.1 (4-OCH;),55.9 (5-
OCH,), 36.4 (C-7"),32.4 (C-7); ESI-MS: m/z
273.13 [M-H]", DL -%ds 2 5 SCik e aE i 5kodis vt
XSG e iz G 2 3-— R 54 5- T 4R
T

Ew12 HREAHIRY "H NMR (400 MHz,
CDCL):87.29 (2H,m,H-3'/5"),7.19 (3H,m, H-
2'/4'/6'),6.47 (1H,d, J = 1.7 Hz, H2), 6.24
(1H,d,J =1.7 Hz,H-6),3.87 (3H,s,4-0CH,),
3.81 (3H,s,5-0CH;),2.90 (2H, m, H-7"),2.82
(2H, m, H-7);"” C NMR (100 MHz, CDCL, ): &
152.22 (C-5),149.24 (C-3), 141.82 (C-1"),
138.25 (C-1),133.84 (C4),128.60 (C-3"/5"),
128.48 (C-2'/6"),126.08 (C4'),108.01 (C-=2),
104.56 (C-6),61.11 (4-OCH,),55.92 (5-OCH,),
38.16 (C-7"),37.96 (C-7); ESI-MS: m/z 257. 11
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[M-H] o VI8 2 5 SOk 8 09 B8 647 s
JG B E AL YR 3- 5545 SRR

weEw 13 R AR Y H NMR (400
MHz,CDCL,) :8 7.29 (2H,t,J =7.7 Hz,H-3'/5"),
7.19 (3H,t,J =7.7 Hz,H2'/4'/6") ,6.35 (2H,br
s,H-2/6),3.85 (3H,s,4-0CH,),2.87 (2H,m, H-
7'),2.77 (2H,m,H-7) ;'H NMR (400 MHz, MeOH-
d,):67.23 (2H, m,H-3"/5"),7.19 (3H,m,H-=2"/
4'/6"),6.20 (2H, br s, H2/6),3.76 (3H, s, 4-
OCH,),2.83 (2H,m,H-7"),2.69 (2H,m,H-7);"C
NMR (100 MHz,CDCL,) ;5 148.7 (C-3/5),141.8
(C-1'),139.1 (C-1),132.8 (C4),128.5 (C-3'/
5'),128.5 (C-2'/6"),126.1 (C4'),108.2 (C-2/
6),61.4 (4-0CH,),37.7 (C-7/7"); ESI-MS: m/z
243.19 [M-H] ", DI B8R 28 5 SCmk i i Aot 2
ATHXT G, B iz e B R 3,5- 5k 4-H A Lk
L

wE&W 14 RE R Y H NMR (400
MHz,CDCL,) :67.59 (1H,d,J=9.5 Hz,H4),7.36
(1H,d,J =8.6 Hz,H-5),6.80 (1H,d,J =8.6 Hz,
H-6),6.63 (1H,d,J=4.9 Hz,H4'),6.22 (1H,d,
J=9.5Hz,H3),6.03 (1H,qd,J=7.1,1.5Hz, H-
3'),5.35 (1H,d,J =4.9 Hz,H-3"),2.09 (3H,s,
3’-0COCH,),2.00 (3H, dd, J =.7:2,1.5 Hz, H-
4'"),1.86 (3H,br t,] =1.5 Hz,H-5") ;1. 46 (3H,
s,H-6"),1.43 (3H,s,H-5.)4"C NMR (100 MHz,
CDCl,) : 8 170.0 (3'-0GOCHy), 167.1 (C-1""),
159.9 (C-2),156.8 (C-7),454.2 (C9),143.3 (C-
4),138.0 (C-3""),129.4 (G-5),127.6 (C=2"),
114.6 (C-6)yy 1135 (€3, 112.7 (C-10),107.5
(C-8),77.4 (C2"),70.7 (C-3"),60.3 (C4"),
25.5 (/€5"),22.4_(€6'),20.9 (3'-OCOCH, ),
20.5 (C-5"),15.7(C4"") ; ESI-MS: m/z 409. 17
[ M+ Na |7 o PUEE R 28 5 ok s i) Bl 647 L
Xt , B E AL AN preryxin >

WwaE 15 RE AR Y ;' H NMR (400
MHz,CDCL,) :67.62 (1H,d,J=9.5 Hz,H4) ,7.37
(1H,d,J =8.6 Hz,H-5),6.82 (1H,d,J =8.6 Hz,
H-6),6.61 (1H,d,J=4.8 Hz,H4'),6.25 (1H,d,
J=9.5Hz,H3),6.15 (1H,qd,J =7.3,1.6 Hz, H-
3'),5.42 (1H,d,J =4.8 Hz,H-3"),2.12 (3H,s,
4'-0COCH;), 1.97 (3H,dd,J =7.2,1.6 Hz, H-
4''),1.88 (3H,t,J=1.7 Hz,H-5""),1.49 (3H,s,

H-6'),1.45 (3H,s,H-5")."C NMR (100 MHz,
CDCL,): 8 169.9 (4'-0COCH, ), 166.6 (C-1""),
160.0 (C-2),156.8 (C-7),154.1 (C9),143.5 (C-
4),139.9 (C-3""),129.3 (C-5),127.1 (C=2""),
114.5 (C-6),113.3 (C-3),112.6 (C-10),107.1
(C8),77.8 (C2"),69.9 (C3"),61.1 (C4"),
25.0 (C-5"),23.1 (C-6"),20.8 (4"-0COCH, ),
20.6 (C5""),15.9 (C4""); ESI-MSyin/z 409. 23
[M+Nal*, DLE#dRE S SRR IE n9 O S T TE
Stg , Wiz S YR praeruptorin A28 5

E&w16 WO EHA;'H NMR (400 MHz, Ac-
etone-d, ) :8 12. 18 (1H,s,5-0H) ,8.414 (2H,d, ] =
8.9 Hz, H2'/6'),7/01 (2H,d,J =8.9 Hz, H-3"/
5'),6.52 (1H,dJ =1.9Hz,H-8) ,6.26 (1H,d,J =
1.9 Hz, H-6) ; ESIsMS#285. 14 [ M-H] . DL I %4
2 5 3R HGE B SE AT LU S B ARG
L 2 =

& 17 Btk K;'H NMR (400 MHz, DM-
SO-dg):8.7.49 (1H,d,J =2.2 Hz, H2'),7.37
(IH,dd,J =8.5,2.2 Hz,H6'),6.87 (1H,d,J =
8.5'Hz,H-5"),6.42 (1H,d,J =2.0 Hz,H-8),6.33
(1H,d,J =2.1 Hz,H-6),3.79 (3H,s,5-0CH,),
3.69 (3H,s,3-0CH,) ;" C NMR (100 MHz, DMSO-
dg):8172.3 (C4),162.6 (C-7),160.8 (C-5),
158.1 (C9),152.0 (C2),148.0 (C4'),145.2
(C-3"),139.8 (C-3),121.3 (C-1"),120.1 (C-6"),
115.8 (C-2"),115.2 (C-5"),96.2 (C-6),94.8 (C-
8),59.3 (5-OCH,;), 56.0 (3-OCH, ); ESI-MS;
329.27 [M-H]", DL REdEE 5 SCk R aE 1Y Bl i
PR e, B iz G Wh 7,3, 4" - =17 3-3,5-—
AR L

& 18 Bk R;'H NMR (400 MHz,
CDCL):8 7.57 (1H,d,J = 1.4 Hz, H-16),7.40
(1H,d,J=1.8 Hz,H-15) ,6.94 (1H,d,J=1.1 He,
H-14),5.30 (1H,dd,J =11.0,5.4 Hz,H-12) ,4. 88
(1H,m,H-2),4.71 (1H,d,J=5.6 Hz,H-6),2.76
(1H,d,J =5.3 Hz,H4),2.61 (1H,dd,J=11.6,
5.7 Hz,H-7a) ,2.56 (1H,m,H-3a),1.97 (1H,dd,J
=12.2,5.5 Hz,H-1a),1.93 (1H,d,J=11.4 Hz H-
3b),1.80 (1H,d,J =11.8 Hz,H-11b),1.61 (1H,
d,J=13.4 Hz,H-1b),1.25 (3H,s,H-19) ;" C NMR
(100 MHz,CDCl,) :8 176.4 (C-17),175.3 (C-18),
143.6 (C-15),141.5 (C-16),125.2 (C-13),110.2
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(C-14),89.4 (C-8),77.4 (C-6),76.5 (C-2),75. 4
(C-12),45.9 (C9),43.0 (C4),42.3 (C-5),42.0
(C-11),39.6 (C-3),38.7 (C-10),37.5 (C-7),
29.8 (C-1),16.8 (C-19) ; ESI-MS:m/z 343. 17 [ M-
H],367.23 [M +Na] ", LI E#¥as 5 ClkiRiE
RO HEAT U X, B %A A o B 2, %Y

wEW19 EHMEKER;'H NMR (400 MHz,
CDCl,) :57.48 (1H,br. s,H-16),7.44 (1H,br s, H-
15),6.44 (1H,br s,H-14) ,5.39 (1H,dd,J=11.2,
6.1 Hz,H-12),4.56 (1H,br s,H-6),4.29 (1H,br
s,H-2),2.93 (1H,d,J=12.3,4.6 Hz,H-8),2. 84
(1H,t,J =5.8 Hz,H4),2.56 (1H,ddd,J =16.3,
4.7,2.1 Hz H-7a),1.25 (1H,td,J =13.3,2. 3, H-
1b),0.95 (3H,s,H-19);'H NMR (400 MHz, Pyri-
dine-d;) :67.78 (1H,br. s,H-16),7.66 (1H,d,]J =
1.9 Hz,H-15),6.64 (1H,br s, H-14),5.40 (1H,
dd,J=11.5,5.8 Hz,H-12) ,4.48 (1H,br s,H-6),
4.29 (1H,br s,H-2),3.08 (1H,d,J =12.6,4.5
Hz,H-8),2.91 (1H,dt,]J =7.6,3.9 Hz,H4) ,2.55
(2H,m,H-7),2.45 (1H,t,J =12.1 Hz,H-3a) ,1.24
(1H,t,J =12.5 Hz,H-1b),0.90 (3H,s,H-19);"C
NMR (100 MHz, CDCLy):8 178.6 ( C-17), 173.7
(C-18),143.9 (C-15),139.8 (C-169 ,124.3"( C-
13),108.7 (C-14),76.6 (C-6),70:4.(C-12) ,65.8
(C2),42.5 (C-8),42.2 (C-10),41:6 (C-11.),
40.1 (C-5),37.0 (C4),34.9°(C-9),30. 7.(C-3),
30.0 (C-1),24.0 (C-7) ,16.8 (C-19) ;ESI-MS:m/z
343.17 [M-H] ,367.23 [ M+ Na]*. VI I %42
5 SCHRARE B BT LU R e %Ak A8k Di-
osbulbin G

WEW 20 TGk Y ;' H NMR (400 MHz,
CDCL )48 6.72 (1H,dq, J =13.8,6.9 Hz,H-9),
6.14 (M1H,d, J=13.8 Hz,H-8),4.07 (1H, m, H-
3),2.35 (THydd; J = 16.8,5.7 Hz, H4a),2.01
(1H,dd,J=16.9,9.5 Hz,H4b),1.92 (1H,dd,J =
6.9,1.0 Hz, H-10), 1.53 (3H, s, 5-CH, ), 1.47
(1H,d,J =11.9 Hz,H2b),1.14 (3H,s,1-CH;),
0.98 (3H,s,1-CH,) ;"”C NMR (100 MHz,CDCL,) :8
201.8 (C-7),146.4 (C-9),140.1 (C-5),134.6 (C-
8),128.2 (C6),65.0 (C-3),48.0 (C2),41.0
(C4),36.5 (C-1),29.8 (1-CH,),29.2 (2-CH,),
21.2 (5-CH,),18.5 (C-10) ; ESI-MS: m/z 209. 21
[(M+H] ", DL %25 Sk i nd &8s 3647 L

Xt , BB AL A R 3-8 3E-B- 5 BRI

wEm21 JLEHRY ;[ al]) +204 (¢ 0.29,
MeOH) ;'H NMR (400 MHz,CDCL,) :565.89 (1H,s,
H4),5.86 (1H,dd, J =15.7,5.2 Hz,H-8),5.77
(1H,d, J=15.7 Hz,H-7) ,4.40 (1H,m,H-9) ,2. 44
(IH,d,J =17.1 Hz,H-2a),2.23 (1H,d,J =17.1
Hz,H-2b),1.89 (3H,s,5-CH,),1.29 (3H,d, ] =
6.4 Hz,H-10),1.07 (3H,s,1-CH,) ,0.99 (3H,s,1-
CH,);"”C NMR (100 MHz,CDCL,) :8 198. 2+(C-3)",
163.1 (C-5),135.9 (C-8),129.1 (C-7),127.0 (C-
4),79.2 (C-6),68.1 (C9),49.9 (C-2),41.3 (C-
1),24.2 (1-CH;),23.9 (C<10),23.0 (1-CH,),
19.1 (5-CH,) ; ESI-MS.m/z 225.07 [M +H]*_ Dk
T ER AR 2 5 SRR B B e UE T LU X S B 1Ak
BN (6S,98) -t EEt

wE#H 22  AHKY ;[ o) +220 (c0.11,
MeOH)4"HNMR (400 MHz,CDCI,) :85.87 (1H,s,
H4),5.82 (AH,dd, J =15.6,5.1 Hz,H-8),5.75
(1H,d, J =15.7 Hz,H-7),4.37 (1H,p, J =6.2
Hz, H9),2.41 (1H,d,J =17.2 Hz, H2a),2.20
(IH,d,J'=17.0 Hz,H2b),1.88 (3H,s,5-CH,),
1.27 (3H,d,J =6.4 Hz, H-10),1.05 (3H,s, 1-
CH,),0.99 (3H,s,1-CH,) ;" C NMR (100 MHz,
CDCl,) :6198.5 (C-3),163.6 (C-5),135.8 (C-8),
129.1 (C-7),126.8 (C4),79.1 (C-6),68.1 (C-
9),49.8 (C2),41.3 (C-1),24.1 (1-CH,),23.8
(C-10),23.1 (1-CH;),19. 1 (5-CH,) ; ESI-MS:m/z
225.17 [M+H] ", DL E$E25 SOk 4R 8 /80
BEAT O, B AL B 0 (68 ,9R) -t i i

& 23 JLEMRY ;' H NMR (400 MHz,
CDCL,):85.84 (1H,s,H4),3.82 (1H,m,H-9),
2.52 (1H,d, J=18.0 Hz,H-2a),2.22 (1H,d, J=
18.0 Hz,H-2b),2.02 (3H,s,5-CH;),1.91 (2H,m,
H-7),1.53 (2H,m,H-8),1.23 (1H,d, J=6.2 Hz,
H-10),1.09 (3H,s,1-CH,),1.05 (3H,s,1-CH,) ;"
C NMR (100 MHz,CDCl,):6 198.1 (C-3),167.8
(C5),126.2 (C4),77.9 (C-6),68.9 (C9),50.2
(C2),41.9 (C-1),33.7 (C-7),33.5 (C-8),24.1
(1-CH,) ,24.0 (1/9-CH,) ,21.1 (5-CH,) ; ESI-MS;
m/z227.34 [M+H] ", P EEIELS SCHRE K
AR HEAT X , 55 %46 A4 4 Blumenol B

$7%5 3Lk

1 China National Traditional Chinese Medicine Corporation
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