S W

Journal of China Pharmaceutical University 2013,44(3):213 -218 213

BHS R ZEZERMAMNLFER D
BEE BAF K #.E B XA

(" 2GR RARZ WAL B4, F At 210009 5 VL9548 h EE 2553 B
FAR PR S S B AT 210028 37 R K h 24 R R IR 5 I T, )M 510632)

8 E MFHMA(Cynanchum otophyllum Schneid. ) BEIR I 4 44 T 8L T g EIIRAL 5 3 1 14 MMebdp B kg o5 ik
Fo BB AL R R AR AFEAFT(1), FMARFL(2) ,2,5-ZALA R CI(3),2,5- A A X TR PE(4), FE(5),
FLIHAZBR(6) , LAG A BR (7 ) , %38 & 3-0-B-D-wbwh m & K pobe i -(1—-4) B-D-vk vl & 4 dedg K -(1—4)-8-D-wtvdh il & X
JrRHEH-(154) -B-D-wkrg hn & K R AEH (8) , Ak F 0 (9), &k F 3-0-6-D-F) Fubvi bt & -(154) -8-D- & 45 Mok, v 48 H -
(1—4) B-D-Am & K o 4 3 -(14) B-D-Im & R kv $5 35 (10) , F A 535 7T 3-0-8-D- & 45 pkab v 4 3 - (1—4 ) B-D-Am
£ KRRk g & -(154) B-D-F b Aok (11) , 948 3 7T 3-0-8-D-Im & Kb wi $ 3 (12) , & M A% 5T 3-0-8-D-An
& KRRk g - (154) B-D-F b Aok b4 (13) , JUE T 3-0-8-D- kA5 bbby 4 2 - (14) -B-D-shn 8 K ko v 45 2 -
(154)-B-D-mm & K provb 43 (14) , L PALEM 6 Fo T A B KAKERIEE T 2 BIF5) ,4L5H3 ~5.8~14 4B RNZH
Wb BAFE

KB FEA SR LF RS EMEL

hESEE R284.1 B'Zﬁk*a?:uﬂ A XEHS 1000 -5048(2013)03 -0213 - 06

Chemical constituents from ethyl acetate extract of Cynanchum otophyllum

Schneid.

YIN Minmin', YIN Zhigi'*, ZHANG Jian>, WANG Lei’, YE Wencai'’

! Department of Natural Medicinal Chemisiry, China Pharmaceutical University, Nanjing 210009; * Laboratory of Translational Medi-
cine, Jiangsu Province Academy of Traditional Chinese Medicine, Nanjing 210028; ° Institute of Traditional Chinese Medicine and Natu-
ral Products, Jinan University, Guangzhou 510532, China

Abstract Fourteen compounds were isolated and purified from ethyl acetate extract of Cynanchum otophyllum
Schneid. , and were identified as otophylloside A(1), otophylloside B(2),2, 5-dihydroxyacetophenone(3) , methyl
2, 5-dihydroxy-benzoate(4) , vanillin(5) , arjunolic acid(6), glycosmisic acid(7), caudatin-3-0-B8-D- cymaropyr-
anosyl-( 1—4) -B-D-oleandropyranosl-( 1—4) -8-D-cymaropyranosyl-( 1 —4) -8-D-cymaropyranoside ( 8) , penupo-
genin(9) , caudatin-3-0-B-D-glucopyranosyl-(1 —4) -B-D-oleandropyranosyl-( 1 —4) -B-D-cymaropyranosyl-( 1 —
4) B-D-cymaropyranoside ( 10) , qingyangshengenin-3-0O-3-D-oleandropyranosyl-( 1 —4) -8-D- cymaropyranosyl-
(1—4) -B-D-digitoxopyranoside(11) , and kidjoranin-3-0-8-D- cymaropyranoside(12), qingyangshengenin-3-0-8-
D-cymaropyranosyl-( 1—4) -8-D- digitoxopyranoside (13) , and kidjoranin-3-0-B-D-oleandropyranosyl-( 1 —4) 8-
D- cymaropyranosyl-( 1—4) -8-D-cymaropyranoside(14) by physicochemical properties and spectroscopic analy-
ses. Among them, compounds 6-7 were firstly isolated from the genus Cynanchum, and compounds 3-5, 8-14 were

isolated from this plant for the first time.

Key words Cynanchum otophyllum; steroids; chemical constituents; structural identification
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FH BH2: ( Cynanchum otophyllum Schneid. ) i B8
FERHE S J& ( Cynanchum Linn. ) #4), 34 7
Z HWS  THE RS, " T o .
PO ST IO AIPEESEA IX, AR TR 1500 ~
2 800 m f¥y L3t RAFBAK P LA . (R
2y 10 a5 B SR AR R KUBR I | i
T IR AU SR CE B AR 1038 )R E
VRGBS B o 75 PSR BOR, o H il
T, HAT AN AR B SR T I EORE AR 1R
PRIBMERERIVE R . W TR YT T8 LR LS 45
FRA T3 07 55 5 | 62 ) BB L S i 45 4% 5 5 N iR
LERSER . ME R HNE S 2 S
AP, AR W E RS A . ittt
FEHATBUR S, A SCR B AT 53 85 7 i Rt
SOEHOR T IS AT TR, NS IR SR AR AL
IYEIREE T 14 MY, ok a6 T
HOXIE SRR 8, a5 3 ~5.8 ~ 14
HERNZE Y o i E

1 EESH#

X4 95 m 0 A (IRLBE THAR AL IE ) 5 Bruker AV-
500 F1 AV-300 %Y 4% g 2354 5 Agilent 1100 Series
LC/MSD Trap Fiig . @1 6EE (5 5L
L) R E OGS RE L GFys CHE 5 AL TSR 5
Sephadex LH-20( Z€ [E Pharmacia /\ ] ) ; MCI HP-20
(HA =220 n]) s ODS (TEEER e A~ H) ) 5 B
R T b4l

HHS 20T 2010 4£3 H =i, 4
2GR 27 28 IR R4 48 58 S B 2 ( Cynanchum
otophyllum Schneid. ) FJHE , R4 ( No. 20100306 ) 14
T E R RIR WAL - BT %

2 REBEAE

T IS 25 19.5 ke, 73 51 ] 80% ,
70% ,70% M AR i $E 0 3 Wk, Bk 2 h, $2 3
VRO W 248 25 T, TNk VR AU FH A i e L 2
FR O BE L IE THEAE I, PR SR AEBGER A (580 g)
ZERECAT (A, DA S H Joe- HH s BE Y 15 (100 0—
100:9) ,TLC Kz i, #IFAFE] 9 s (Fr.1 ~9),

Fro 1 286k J5EAE 68 3% A il 1B - £ IR & TR 6 B2 Uk e
(10: 1—4:1) , il % TLC, 144k & ¥ 3 (20 mg) .
4(20 mg) o Fr.2 ZRE A 55 A il k- £ BR £ R Bh
FEWERE (10: 152:1) , ;2 & Sephadex LH-20 4§ {& 3%
DL B i 2liAk , 741650 2 (100 mg) \5(20 mg) |
8(30 mg) . Fr.3 2ok eAE 3 L) — & W -1 e
(20: 1—1: 1) BREEVEME, 25 ODS H:3% LL 2 -
IKBEBEVRE 24, 7546 5 %) 6 (10 mg) \7(20 mg) |
9(10 mg) .10(60 mg) .11(100 mg) . Fr. 4 2 MCI
M DL 7K (502 50—100: 0) 46 BE Ve, ) &2
ODS M1 DL £ - /K 86 BE B e 24k, Tk &9 1
(10 mg) \12(20 mg) . 13(20 mg) .14(20 mg) , I
G ILE 1,

3 HEHERE

WA 3 @A, mp 174 ~ 176 C., 'H NMR
(DMSO-d, ,300 MHz) 8:11.32(1H,s,2-OH) ,9. 18 (1H, s,
5-OH),7.18 (1H,d,J =2.9 Hz,H-6),7.00 (1H,dd, J =
2.9,8.8 Hz,H4) ,6.83(1H,d,J=8.8 Hz,H-3),2. 58 (3H,
s,H8). “C NMR (DMSO-d,,75 MHz) 5:203.9 (C-7),
153.7(C-2) ,149.3(C-5) ,124.4(C4) ,120.1(C-6) , 118.2
(C-3),115.3(C-1),27.6(C-8) . Lk Fip i 45dfs 5 Sk [3 ]
il — B BOEE A Y 3 O 2,5- RO (2, 5-
dihydroxyacetophenone) ,

et d LK AR (F i EE-PI R ) , mp 107 ~ 109 C,
'"H NMR (DMSO-d, ,300 MHz) §:12.43 (1H, br. s,2-0OH),
9.82(1H,s,5-0H),7.45(1H,d,J = 1.9 Hz, H-6),7.43
(1H,d,J =8.8 Hz,H-3),6.83(1H,dd,/ =2.2,8.8 Hz, H-
4),3.78 (3H,s, H8). “C NMR ( DMSO-d,,75 MHz) &:
167.2(C-7) 151 1(C-2) ,147.2(C-5) ,123.4(C4) ,121.6
(C-1),115.1(C-3),112.7(C-6) ,55.5(C-8) . Lk I itk
P 5k 4 ] IRE — B U S 4 O 2, 5- TR EOR
A /% i ( methyl 2 ,5-dihydroxybenzoate ) ,,

ahs  ToEshR AR ) ,mp 79 ~81 C,
ESI-MS m/z:151[M - H]~ .136[M - H - CH,]~, 457
JEEXT B 7E HPTLC i R, 2 (47 —30, HE IR G
TS RN BE SO E ALY 5 A R (vanillin) o

et 6 HETLEEMAR(TEE),mp 312 ~314 C,
"H NMR (C;D;N,500 MHz) &.5.44 (1H,br. s, H-12) ,4.22
(1H,d,br,H-2),4.20(1H,d,J =4.2 Hz,H-3) ,4. 18 (1H,
m,H-23w),3.70(1H,d,J =10.4 Hz,H-238) ,3.26(1H,dd,
J=13.4,4.2 Hz,H-18),1.18 .1.05 .1. 04 .1.02 .0. 97 .0. 89
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(each 3H, s, Me-24 25 .26 .27 .29 .30) . C NMR ( C;D;N,
125 MHz) §:180.2(C-28),144.9(C-13),122.5(C-12),
78.4(C-3),68.9(C2),66.7(C23),48.2(C9),48.1(C-
5),47.7(C-17) ,46.7(C-1) ,46.4(C-19) ,43.6(C4) ,42.3
(C-14) ,42.0(C-18),39.9(C8),38.5(C-10),34.2 (C-

1 R=p-OH-Bz R,=Ra
2 R;=Ilkem R,=Ra
8 R;=Ikem R,=Rc
10 R,=Ilkem Ry=Re
11 R;=p-OH-Bz R,=Rb
12 R;=Cin R,=Rf
13 R;=p-OH-Bz R,=Rd
14 R;=Cin R,=Ra
M O]e Cym Me Cym

o % %

Cym Cym Cym

21),33.2(C-7),32.9(C-22),30.9(C-20),30.0(C-29),
28.3(C-15),26.2(C-27).24.0(C-11) ,23.8(C-16) ,23.7
(C30),18.6 (C-6),17.5(C-25),17.1(C26) ,14.2 ( C-
24) o DL RPOEEEE S SRS JHE B s E G 6
S BRIV~ 2 ( arjunolic acid) ,

(0]
Ikem \’)\/“\
, Q
Cin QHC=HC—C—

Ole Cym Digit

%%

Cym Me Di glt

6

HO Gle Ole Cym Cym Cym
0 Me, Me Me Me é
HO o’ﬁ&/o O o O Re HO Rf
HO
MeO
OH OMe
OMe OMe
o
OH OH CHO HOHZ((E) L~ COOH
OH OH 70 Y
OCH,4 OCH;
o 0~ ~OCH OH HO™4
3 4 5 OCH; 7

Figure 1 Chemical structures of compounds 1-14

Digit ; digitoxopyranosyl ; Cym : cymaropyranosyl ; Ole ; oleandropyranosyl ; Glc : Glucopyranosyl

a7 HEBAK(HE), mp 239 ~240 C,
'"H NMR ( DMSO-d, , 300 MHz) §:12.17 (1H, s, COOH),
9.03(1H,s,4-0H),7.52(1H,d,J =15.9 Hz,H-7") ,7.24
(2H,br. s, H2",6") ,6.92 (1H,br. s, H-2) ,6.76 (2H, br. s,
H-5,6),6.38 (1H,d,J =15.9 Hz,H-8'),5.53(1H,d, J =
6.6 Hz,H-7) ,5.04(1H,br. s,9-0OH) ,3. 83 (3H,s,0CH, ) ,
3.75(3H,s,0CH,) ,3.69 (1H, m,H-9¢) ,3.49 (1H,dd, J =
6.1,12.2 Hz,H-98) ,"*C NMR(DMSO-d, ,75 MHz) §:167.9
(C9'),149.7(C4") ,147.6(C-3),146.5(C4),144.5(C-
7'),143.9(C-3"),131.9(C-5'),129.8 (C-1),127.8 ( C-
17),118.6(C-6) ,117.8(C-6") ,116.1(C-8") ,115.3(C-5),
112.3(C2"),110.4(C2),87.9(C-7),62.7(C9),55.8
(OCH,) ,55.6(0CH, ) ,56. 6 (C-8) . L I ik $idi 5 3Cik
[6]4iE — 3, M2 a7 hILiENER

{ ( glycosmisic

acid)

A M8 HEKAK(FE), mp 150 ~ 151 C,
'"H NMR(C,D,N,500 MHz) §:5.87 (1H,t,J =1.0 Hz, H-
2'),5.30(1H, m,H-6),5.28 (1H,dd, J=9.5,2.0 Hz, H-
17),5.26 (1H,dd,J =9.7,1.9 Hz,H-1""") ,5.12(1H, dd,
J=9.6,1.7 Hz,H-1"") ,5.04(1H,dd, J = 11.6,4.2 Hz, H-
12),4.70(1H,dd,J =9.7,1.9 Hz,H-1"") ,3.85(1H, m, H-
3),3.63(3H,s,0Me"),3.58 (3H,s,OMe""),3.53(3H,s,
OMe™) ,3.47 (3H, s, OMe™"),2.53 (3H, s, H21),2.28
(3H,d,J=1.2 Hz,H-7") ,1.98(3H,s,H-18) ,1. 58 (3H,d,
J=6.2 Hz, H-6"") ,1.46 (3H,d,J =5.8 Hz, H-6"),1.40
(3H,d,J=6.2 Hz,H-6") ,1.38(3H,d,J =6.2 Hz,H-6"") ,
1.33(3H,s,H-19),0.96 (6H,t, J =7.2 Hz, H-6"),0.97
(6H,t,J =7.2 Hz,H-5"), "C NMR(C,D,N, 125 MHz) %k
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P WA 1 A0 20 LA BBl 55 S0k 7 ] il — 2, #iog
TEALS ) 8 Ayt k5 3-0-B-D-NINEE KRRIE M HE- (14 ) -
B-D-Je AT BRI 3 - ( 1—4) -B-D-fIN S RPRALE M 25 (1—
4) -B-D-HN = K BRI I B 7 [ caudatin-3-0-8-D-cymaropyrano-
syl-(1—4) -B-D-oleandropyranosyl-( 1 —4 ) -8-D- cymaropyr-
anosyl-(1—4) -B-D-cymaropyranoside | ,

fedH 9 HEBK(HE), mp 145 ~ 150 C,
"H NMR(C,D,N,500 MHz) 5:8.14(1H,d,J = 16.0 Hz, H-
3') ,7.50(2H,m,H-5',9") ,7. 26 (3H, m,H-6',7",8') 6. 95
(1H.d,J=16.0 Hz,H2') ,5.39(1H,br. s, H-6) 5. 28 (1,
dd,J=11.5,4.1 Hz,H-12) ,4. 10(1H,dd,J = 12.2,6.0 Hz,
H-20) ,3.87(1H,m,H-3) ,2. 15(3H,s, H-19) ,1. 41 (3H,,
H-18),1.32(3H,d,J =6.1 Hz, H-21) ,” C NMR ( C,D,N,
125 MHz) $df WL 1o DL _E il i il 5 SCik [8 ] i —
B, EALE Y 9 AR T (penupogenin)

e 10 FJE KR (HEE) , mp 170 ~ 171 C,
'"H NMR(C,D,N,500 MHz) §:5.84 (1H,br.s,H2"),5.26

Table 1 '*C NMR data for the aglycone of compounds 8-14

(1H,br. s,H-6),5.25(1H,br. s,H-1") ,5.09(1H,d,J=7.9
Hz,H-1""),5.08(1H,d,J=7.9 Hz,H-1""),5.01 (1H,dd,
J=11.7,4.1 Hz,H-12) ,4.66(1H,br. d,J =9. 5 Hz,H-1"")
4.49(1H,dd,J=11.5,2.6 Hz,H-6a"") ,4.31(1H,dd, J =
11.5,5.6 Hz, H-68""),3.82 (1H, m, H-3),3.59 (3H, s,
OMe”"),3.55 (3H, s, OMe™), 3.51 (3H, s, OMe") , 2. 50
(3H,s,H-21),2.26 (3H,br.s,H-7"),1.96 (3H,s,H-18) ,
1.68(3H,d,J=6.0 Hz,H-6"),1.39(3H,d,J =6.1 Hz,H-
6"),1.37(3H,d,J =6.2 Hz,H-6""),1.31 (3H,s,H-19),
0.95(3H,t,J=7.2 Hz,H-5"),0.92(3H,t,/ =7.1 Hz, H-
6')."°C NMR(C;D;N, 125 MHy) HcHi i 1 fidk 2. L L
PR 5 SR (9 T HGE — 2, WO 2 L & 1) 10 Sy i ik s
3-0-B-D-A 4] MR- (14 ) B-D-Je AT Ak L Ir it - (1—
4) B-D- IS KR IR HE- (1—4) B-D- i1 52K PRAM IRt 1
[ caudatin- 3-0-8-D-glucopyranosyl-( 1 —4 ) -8-D-oleandropyr-
anosyl-( 1 — 4 )-B-D-cymaropyranosyl-( 1 — 4 )-3-D-

cymaropyranoside ] ,

Carbon Compd. 8 Compd. 9 Compd. 10 Compd. 11 Compd. 12 Compd. 13 Compd. 14
1 38.99 39.15 39.29 39.55 38.95 39.24 39.29
2 29.87 32.01 29.86 30. 36 29.88 29.96 29. 88
3 77.69 71.57 77.68 78.27 77.54 77. 65 77.67
4 39.30 43.32 38.98 39.43 39.28 39.07 38.96
5 139.43 140. 03 139.42 139.92 139.43 139. 41 139. 41
6 119. 14 118. 87 119. 14 119. 62 119.13 119. 10 119.23
7 34.82 35.05 33.83 35.30 33.85 34.78 34.80
8 74.32 74. 83 74.31 74. 85 74.32 74.33 74.33
9 44.62 44.18 44. 61 44.99 44.54 44. 47 44.55

10 37.43 37.25 37.42 37.91 37.44 37.40 37.45
11 25.07 25.74 25.07 25.65 25.02 25.13 25.06
12 72.61 70.97 72.61 73.88 73.63 73.36 73. 65
13 55.00 56. 96 57.99 59.34 58.11 58. 40 58. 14
14 89.45 88.63 89.45 90. 05 89.47 89.54 89.50
15 33.83 34.24 34.81 34.38 34.80 33.85 33.85
16 32.96 32.95 32.95 33.68 33.04 33.17 33.08
17 92. 40 88. 84 92.40 93.00 92.42 92.48 92. 44
18 10. 60 11.71 10. 68 11.32 10. 66 10. 81 10.70
19 18. 18 18.32 18. 17 18. 66 18.19 18.14 18.20
20 209. 33 74.26 209. 34 210. 30 209.75 210. 00 209. 86
21 27.50 19.32 27.50 28.27 27. 66 27.75 27.70
1’ 165. 96 167. 00 165. 96 165. 87 165. 81 165. 35 165. 83
2’ 114. 20 119. 64 114. 19 122.53 119. 20 122. 02 119. 18
3’ 165. 35 145.25 165. 35 132.91 144.93 132.39 144. 95
4’ 38.16 135. 00 38.15 116. 69 135. 82 116.17 135.05
5! 20. 95 128. 58 20. 94 164. 09 128. 57 163. 57 129.33
6' 20. 86 129. 15 20. 85 116. 69 129.30 116. 17 128. 60
7' 16. 47 130. 49 16. 46 132.91 130. 58 132.39 130. 61
8’ 129. 15 129.30 128. 60
9’ 128. 58 128. 57 129.33
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Table 2 *C NMR data for the sugar moieties of compounds 8 ,10-14
Position Compd. 8 Compd. 10 Compd. 11 Compd. 12 Compd. 13 Compd. 14
D-Cym D-Cym D-Digit D-Cym D-Digit D-Cym
1" 96. 43 96. 42 96. 88 96. 33 96. 37 96. 42
2" 37.25 37.25 39.76 36. 12 38.91 37.26
3" 78. 04 78. 11 68. 04 78.92 67. 48 77. 85
4" 83.42 83.28 83. 89 74.25 83.45 83.43
5" 69. 06 68. 91 69. 10 70. 95 68. 62 69. 00
6" 18. 50 18.49 19. 17 19. 09 18. 66 18.56
OMe 58. 85 58. 89 58.03 58. 89
D-Cym’ D-Cym’ D-Cym D-Cym D-Cym’
1" 100. 46 100. 45 100. 27 99.73 100. 49
2" 37.06 37.05 37.72 35. 64 37.26
3" 77. 80 77.78 78. 19 78.78 78. 06
4" 83.19 83.23 83. 62 74. 06 83.16
5" 68.93 69. 05 69. 63 70. 99 69. 08
6" 18. 60 18. 60 19.01 18. 87 18. 62
OMe 58.94 59. 00 58.91 58.07 58. 89
D-Ole D-Ole D-Ole D-Ole
" 101.97 101. 88 102. 66 102. 17
2m 37.69 37.46 37.20 36.99
3™ 77. 88 79. 33 81. 87 81.43
4" 82.71 83. 14 76.71 76.24
5" 71. 81 72.04 73.45 72.98
6" 18.70 18. 85 19.01 18. 68
OMe 57.32 57.21 57.55 57. 06
D-Cym” D-Gle
" 98. 50 104. 48
2m! 35. 88 75.72
3m 79. 00 78.70
4" 74.21 72.08
5™ 71.24 78. 04
6" 19.02 63. 16
OMe 57.99
%A 11 E@ﬁ}ﬂ{(qa@?),mp 197 ~ 199 C, 6),5.22(1H,dd,J=9.5,1.9 Hz,H-1") ,5. 16 (1H,dd, J =

"H NMR(C,D;N,500 MHz) 6:8.32(2H,d,J =8.8 Hz, H-
3',7"),7.26(2H,d,J =8. 8 Hz,H4',6") ,6. 20( 1H,br. s, H-
6),5.50(1H,dd,J=9.5,1.7 Hz,H-1") ,5.35(1H,dd, J =
11.7,4.2 Hz,H-12) ,5.20(1H,dd,J =9.6,1.8 Hz,H-1""),
4.78(1H,dd,J=9.7,1.8 Hz,H-1""),3.88(1H,m,H-3),
3.60(3H,s, OMe""),3.50 (3H,s, OMe™) ,2.44 (3H, s, H-
21),2. 11(3H,s,H-18),1.59(3H,d,J =6.1 Hz, H-6"),
1.47(3H,d,J=6.3,H-6""),1.39(3H,d,J =6.3 Hz,H-6"),
1.34(3H,s,H-19) ,”C NMR(C,D;N,125 MHz) %4 I, 3 1
A 20 LIRS HE 5 S0k [ 10 ] il — 20, nl a6 i
Py 11 955 FHZ 117G 3-0-B-D-J AT Bt b 5E- (1—-4) -B-D-
JIEE R JRRHL I - (14 ) -B-D-i: 1l 3 25 ML I 17 [ qingy-
angshengenin-3-0-B-D-oleandropyranosyl-( 1—4 ) -B-D-cymaro-
pyranosyl-(1—4) -B-D-digitoxopyranoside ] ,

e 12 HEHmE(HEE), mp 166 ~ 169 C,
"H NMR( C,D;N,500 MHz) §:7.97(1H,d,J = 16.0 Hz, H-
3'),7.60(2H,m,H-5",9") ,7.32(3H,m,H-6",7",8") ,6.79
(1H,d,J=16.0 Hz,H-2"),5.30(1H, br. d, J =4. 8 Hz, H-

11.6,4.2 Hz,H-12),3.86 (1H, m, H-3),2.47 (3H, s, H-
21),2.07(3H,s,H-18),1.54(3H,d, J =6.2 Hz, H6"),
1.34(3H,s,H-19) ,”C NMR(C;D;N, 125 MHz) % W, % 1
220 DL ESEEEEE 5300k 11 ] 4l — 20 BUE e e
Y112 g YUETF I 3-0-B-D- IS RFRIL I [ kidjoranin-3-
0-B-D- cymaropyranoside | ,

e 13 Ak AR (HEE), mp 164 ~ 165 C,
'"H NMR(C,D,N,500 MHz) §:8.27 (2H,d,J =8.7 Hz, H-
3',7"),7.20(2H,d,J =8.8 Hz,H4',6") ,5.46(1H,dd, J =
9.5,1.6 Hz,H-1") ,5.30(1H,dd,J=11.6,4.2 Hz,H-12),
5.26(1H,br.d,J=4.3 Hz,H-6),5. 10(1H,dd,J=9.7,1.7
Hz,H-1""),3.85(1H, m, H-3),3.44 (3H, s, OMe"") , 2. 39
(3H,s,H-21),2.06(3H,s,H-18),1.43(3H,d,J =6.2,H-
6""),1.42(3H,d,J =6.2 Hz,H-6"),1.28 (3H,s,H-19),
BCNMR(CyDsN, 125 MH2) §ehit i3 1 Fge 2. Bl F i
Bl 53010 ] 4B — 20 s 2 e 5 9 13 A S
JG 3-0-B-D-JEERIFRIL I 4 2~ (1—4) -B-D-7 1 25 75 ML i
B [ qingyangshengenin-3-0-8-D- cymaropyranosyl-(1—4 ) -
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B-D-digitoxopyranoside ] ,

fed-h 14 H AR (T EE), mp 158 ~ 159 C,
"H NMR(C,D;N,300 MHz) 6:7.97(1H,d,J =16.0 Hz, H-
3'),7.61(2H,m,H-5",9") ,7.32(3H,m,H-6",7",8") ,6.79
(1H,d,J=16.0 Hz,H-2") ,5.29(1H,br. s,H-6) ,5. 28 (1H,
br.d,J=9.5 Hz,H-1") ,5.25(1H,br. d,J =9.5 Hz,H-1""),
4.75(1H,br. d,J =9.4 Hz,H-1"") ,3.84(1H,m,H-3) ,3.61
(3H,s,0Me"),3.56 (3H,s,OMe"") ,3.44 (3H,s, OMe"")
2.48(3H,s,H-21),2.02(3H,s,H-18),1.55(3H,d,J =6.2
Hz,H-6""),1.40(3H,d,J=6.2,H-6""),1.38(3H,d,J =6.2
Hz,H-6") ,1.33(3H,s,H-19) ., C NMR(C;D;N,75 MHz) %}
PEAE L AIER 2, DA BB Kt S5 SCmk [ 10 ] 418 — 2, ik
KR A 14 JPUEEH T 3-0-B-D-JATHE ML I - (1—
4) -B-D-NIEERIFRL I HEEE- (1—4) -B-D- TS BRI Bl
[ kidjoranin-3-0-B-D-oleandropyranosyl-( 1 — 4 ) -3-D-cymaro-
pyranosyl-(1—4 ) -8-D-cymaropyranoside ] ,
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2013 4 1 ~5 H FDA fiLdEHir 1950k 24%
i LS 4 18 N IE L H 1
1 Nesina alogliptin 2 RUME PRI 2013-01-25
2 Kynamro mipomersen sodium Al B S 5 v ] B I E 2013-01-29
3 Pomalyst pomalidomide EA Re=e 2013-02-08
4 Kadcyla ado-trastuzumab emtansine HER2 [H 43 ses 2013-02-22
5 Osphena ospemifene P22 R 2013-02-26
6 Lymphoseek technetium Tc 99m tilmanocept T 2 W B 51 2013-03-13
7 Dotarem gadoterate meglumine AR B A5 12 Wit 2013-03-20
8 Tecfidera dimethyl fumarate £ AR AL RE 2013-03-27
9 Invokana canagliflozin 2 Rk PR Ip5 2013-03-29
10 Breo Ellipta fluticasone furoate and vilanterol 18 RH 2k g 2013-05-10
inhalation powder
11 Xofigo radium Ra 223 dichloride e 3 1T 471) e 2013-05-15
12 Tafinlar dabrafenib eV 2013-05-29
13 Mekinist trametinib ROFH 2013-05-29
(AT 48 H)






