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Isolation and structure identification of chemical
constituents from the fruits of Akebiae quinata

JIN Hong-guang ™ ,LIU Ke-yue, QU Wei-hong, LI Tong-jian, LIAO Liang,YU Jing-mou "

College of Pharmacy and Life Science , Jiujiang University , Jiujiang 332000 , China

Abstract : To study the non-triterpenoid chemical constituents of the fruits of Akebiae quinata. Fourteen compounds were isola-
ted and purified by various chromatography methods,including macroporous resin HP-20,Sephadex LH-20,silica gel column
and RP-18 column. Their structures were identified by spectroscopic methods as tyrosol (1) ,caffeic acid (2) , protocatechuic
acid (3) ,p-hydroxybenzoic acid (4) ,ferulic acid (5) ,salidroside (6) ,hydroxytyrosol glucoside (7) ,trans-coniferin (8),
syringin (9) ,calceolarioside B (10) ,3-0-caffeoylquinic acid (11) ,4-0-caffeoylquinic acid (12),5-0-caffeoylquinic acid
(13) and 1,5-di-O-caffeoylquinic acid (14). Among them,compounds 5-10 and 12-14 were isolated from the fruits of Akebi-
ae quinata for the first time.

Key words : Akebiae quinata;chemical constituents ; non-triterpenoid compounds ; caffeoylquinic acid ;structure identification
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JEOL JNM ECP-400 #% # PR ( H AR AR 50
#]) ; Q-TOF micro LC-MS/MS Jii % 4% ( 3£ [F Waters
23] 5 YL 9100 HPLC R 45 ( 8k E A |)) o )2
TS RENR GFos, 1EAHAR L RP-18 2 AH AR (7 [ 3R 5 2>
) 3 HHA: @ REnE R Kieselgel 60,70 ~ 230,230 ~
400 H; R AHAE 0 3% YMC-Cg (78 B3R s 2 7 ) 5
Sephadex LH-20 , LW 44 i HP-20 ( H A =334k
& /NS DRYSI ¥ S B =925 bW b by D 5 s TR

FURIFT 2017 4F 9 H Rl F JLTT A e A3 el
2 JLUL 2 BE B 5E B % R Akebia  quinata
(Thunb. ) Decne. 552, BURAE T ILTL2E B 222 5
2 RE5HE

TURIF KL Ry 2. 00 kg, LI $2 L 3 h, 2t 3
WA I REBOR , 45 515 BIR T . RIR TG E7E
WK UG R IE C %t L LR 1R IE T Bt 47
FEUL, R A IE O (22.5 g) LR L
BRI (56. 8 g) (IE T EEAEI(67.2 g) o

W BE# B 50. 0 g, 4 Sephadex LH-20
IS8, LLEG-FBE (L 1) YEIB, 75. 3 Fr. E. 1
~ Fr.E.5 35 N0, A5 Fro B2 R RF 0%
I3 E VAR -HEE (100 150 1) B EEVEL, 153 Fr.
E.2.1 ~ Fr.E.2.6 3L 6 N4, 4H4r Fr. E.2.3 &
ODS At 4, DL EE-K (1:3—1: 1) Pefiifs 3
A 1(8.6 mg) . ZH4% Fr. E. 4 S RERAE B354
B LIECkE-CMROFR(15: 1—1: 1) SRRV, 15 5
Fr.E.4.1 ~ Fr.E.4.8 2:8 P44y, Hih Fr.E.4.4
ZREAE IG5, LLIE C 4e-Z R 5 (10 155:
DUEBS B &9 2 (3.4 mg) FIfk 54 3(6.4
mg) . 44 Fr.E.4.6 2 ODS (&34 43 85, L H Big-
K(1:5-1:3) AR 254 4(16.7 mg) FifbG
Y 5(6.3 mg), 445 Fr. E. 5 £ Sephadex LH-20 £+
o i, DL -HUEE (42 1) YR 3] Fr. E.5.1 ~
Fr.E.5.6 3£ 6 A~4H4r, 4147 Fr. E. 5.3 24 £ AU
HPLC ( HHlE-7K ,60% —80% ) 41 5 4li k45 B 4L 5
6(5.1 mg) FIfLAH 7(3.6 mg) ,

BUE T A 65.2 g, 2 KL Ag HP-
20 A %5 B, KUK FH 2818 K B 20% 40% 60% |
80% 1 100% F BB Ve, 5% Fr. B.1 ~ Fr.B.6
6 NHr, 2147 Fr. B. 2 48 Sephadex LH-20 #E 1%
TR, AR K (10 1) BEBE, 158 Fr. B.2.1 ~
Fr.B.2.7 37 A4 5p, Hrp Fr. B. 2.3 ZaEGH A

WO, LA - 7K (5:1:0.2—1:1:0. 2) BRJEE
Ve, A5 BE 5 8(2. 1 mg) F19(4.8 mg); 4157
Fr.B.2.4 28 ODS H: (3550 8, L BE-K (1: 41
1) /B85 Fr.B.2.4.1 ~ Fr.B.2.4.5 35 44
3 H14y Fr. B.2. 4.2 24457 HPLC ( FHJE-/K ,35%
—55% (0. 1% WK ) ) 7 & k15 24k 54 10 (3.6
mg) F111(6.2 mg) ., ZH4% Fr. B. 3 ZRERA: (B354
B LVE-HEE-K (3:1:0. 112 1:0. 1) 43 B3 15 5|
Fr.B.3.1 ~ Fr.B.3.6 3t 6 414y, 404 Fr. B.3.2
2% ODS FE(E 553 125, DV EE-7K (1:3—1: 1) P, 15
FALA 1 12(2.2 mg) 13(5.3 mg) f114(4.8 mg) .
3 FEHERE

EaWw 1 LOE RS A EI-MS: m/z 138
[M]*;'H NMR(CD,0D,400 MHz)§:7.02(2H,dd,
J=2.4,8.4 Hz,H-2",6") ,6.79(2H,dd, ] =2.4,8.4
Hz,H-3',5"),3.67(2H,t,J =7.6 Hz,H-1),2.70
(2H,t,J =7.6 Hz,H=2);" C NMR ( CD,0D, 100
MHz)§:155.4 (C4"),129.7(C-1"),129.5(C-2",
6'),114.8(C-3",5") ,63.3(C-1),38.1(C-2), LI
Bt 5 Scmk - R A A2, iR E LA 1
R

WwaEmW2 TEHA;ESI-MS:m/z203 [M +
Na]*;'"H NMR (C;D;N,400 MHz)§:7.58 (1H,d, J
=16.0 Hz,H-7),7.17(1H,d,J =2.0 Hz,H-2),
7.00(1H,dd,J =2.0,8.4 Hz,H-6),6.88(1H,d,J
=8.4 Hz,H-5),6.33(1H,d,J =16.0 Hz,H-8);"C
NMR( C;D;N, 100 MHz) §:166.9 (C-9),149. 1 ( C-
4),146.4(C-3),145.3(C-7),126.3(C-1),121. 8
(C-6),116.4(C-5),115.3(C-8),115.2(C2), Lk
B S Sk R AR —E e E A
2 Sy uiERR o

WwEm3 Mg, ESI-MS: m/z 177 [M +
Na]*;'"H NMR(CD,0D,400 MHz)§:7.42(1H,d,J
=2.0 Hz,H-2),7.39(1H,dd, J =2.0,8.0 Hz, H-
6),6.78 (1H, d, J = 8.0 Hz, H5);"” C NMR
(CD,0D, 100 MHz) §:169.4 (C-7),149.9 (C4),
144.6(C-3),122.6(C-6),122.4(C-1),116.4 ( C-
2),114.4(C-5) o LA F%od 53kt 4 g B —
H, I E G Y 3 NIFEILAIR

WwEM4 HEGE N, ESI-MS: m/z 161 [M +
Na]*;'H NMR(CD,0D,400 MHz)§:7.86 (2H,d,J
=8.8 Hz,H2,6),6.80(2H,d,J =8.8 Hz, H-3,
5);"”C NMR (CD,0D, 100 MHz) §:168.94 (C-7),
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161.9(C4),131.6(C-2,6),121.8(C-1),114.6(C-
3,5) ¢ LA bS5 sclkt i no SR — 3, i e
EEY 4 XTI IR

wEWS s, ESI-MS: m/z 217 [M +
Na]*;'H NMR(CD,0D,400 MHz)§:7.60 (1H,d,J
=16.0 Hz,H-7),7.17 (1H,d,J =2.0 Hz, H-2),
7.06(1H,dd,J=2.0,8.4 Hz,H-6) ,6.80(1H,d,J =
8.4 Hz,H-5),6.32(1H,d,J =16.0 Hz,H-8),3.88
(3H, s,-OCH, ) ;" C NMR ( CD,0D, 100 MHz) §:
169.8(C9),159.2(C4),148.0(C-3),145.5(C-
7),126.5(C-1),122.6(C-6),115.1(C-8),114.8
(C-5),110.4(C-2),55.1(-OCH,) , D\ ¥ 5
W A B AR — B, R E LA 5 R AR

wEme K@k AR;ESI-MS: m/z 323 [M
+ Na]*;'H NMR (CD,0D,400 MHz)§:7.06 (2H,
d,J=8.4 Hz,H-2,6) ,6.68(2H,d,J =8.4 Hz,H-3,
5),4.29(1H,d,J=7.6 Hz,H-1") ,4.03(1H,dd,J =
1.6,8.0 Hz,H-8),3.86(1H,dd,J =2.4,12.0 Hz,
H-6"),3.70 (1H,dd, J =1.6,8.0 Hz, H-8), 3. 66
(1H,dd,J=5.6,12.0 Hz,H-6") ,3.35(1H,dd, J =
7.6,9.0 Hz, H-3'),3.23- 3.32 (2H, m, H4',5"),
3.18(1H,dd,J =8.0,9.2 Hz,H-2"),2.83(2H,dt, ]
=2.0,7.6 Hz,H-7) ;”C NMR(CD,0D,100 MHz)§:
157.0(C4),131.1(C-2,6),130.9(C-1),116.2(C-
3,5),104.5(C-1"),78.2(C-5"),78.1(C-3"),75.3
(C-2"),72.2(C-8),71.8(C4"),62.9(C-6"),36.5
(C-7) o LA B 5 Scmkt™ #al i A — 2%, i
WEL Y 6 RLL KA,

WwaEWMT KA EHAE; FAB-MS:m/z 317 [M
+ H]";'"H NMR(CD,0D,400 MHz)5:6.68(1H,d,
J=2.0 Hz,H-2),6.66 (1H,d,J =8.0 Hz, H-5),
6.55(1H,dd,J=2.0,8.0 Hz,H-6) ,4.28(1H,d,J =
7.6 Hz,H-1") ,4.02(1H,dd,J =3.6,8.0 Hz,H-8),
3.86(1H,dd,J=2.0,12.0 Hz,H-6") ,3. 70(1H,dd,
J=7.6,8.0 Hz,H-8),3.66(1H,dd, ] =5.6,12.0
Hz,H-6'),3.34(1H,dd,J =7.6,10.0 Hz, H-3"),
3.23-3.32(2H,m,H4',5') ,3. 18 (1H,dd,J =8.0,
9.2 Hz,H-2"),2.78(2H,dt,J =3.6,8.0 Hz,H-7);
“C NMR (CD,0D, 100 MHz) §:146.3 (C-3),144.8
(C4),131.6 (C-1),121.4 (C-6),117.2 (C-5),
116.4(C-2),104.5(C-1"),78.2(C-5"),78.1 (C-
3"),75.3(C2"),72.2(C-8),71.8(C4"),62.9(C-

6'),36.7(C-7) o VL %5 SCmk " i iy H A —
B, MRS LAY T R S R AT o

wEWS HEHA;ESI-MS: m/z 365 [M +
Na]*;'H NMR(CD,0D,400 MHz)§:7. 10 (1H,d,J
=8.4 Hz,H-5),7.05(1H,d,J =1.6 Hz,H-2) ,6.95
(1H,dd,J=1.6,8.4 Hz,H-6) ,6.55(1H,d,J=16.0
Hz,H-7),6.30(1H,dt,J =16.0,5.6 Hz,H-8) ,4. 89
(1H,d,J=7.2 Hz,H-1") ,4.21 (2H,d,J =5.2 Hz,
H-9),3.86 (3H,s,-OCH,),3.84 (1H, m, H-6a') ,
3.71(1H,dd, J =5.2,12.0 Hz, H-6b") ,3.50 (2H,
m,H- 4",5"),3.41 (2H, m, H- 2",3");"” C NMR
(CD,0D, 100 MHz) §:149.6 (C-3),146.3 (C4),
132.3(C-1),130.7 (C-7),127.6 (C-8),119.4 ( C-
6),116.6(C-5),110.0(C2),101.4(C-1"),76.9
(C-5"),76.5(C-3"),73.6(C-2"),70.0(C4") ,62.4
(C9),61.2(C-6"),55.4(-0CH,) ., VI ¥4 5
FRC 1O IR AR — B, I E LA 8 i
JiSRERS

wEWI HOLE 5, ESI-MS: m/z 395 [M +
Na]*;'H NMR(CD,0D,400 MHz)5:6. 76 (2H s, H-
2,6),6.55(1H,d,J =16.0 Hz,H-7) ,6.33(1H,dt,J
=5.5,16.0 Hz,H-8),4.86 (1H,d,J =7.5 Hz, H-
1'),4.22(2H,d,J =5.5 Hz,H9) ,3.86(6H,s,3,5-
OCH,),3.78(1H,dd,J=2.0,12.0 Hz,H-6") ,3. 66
(1H,dd,J =5.5,12.0 Hz, H-6") ,3.21- 3.47 (4H,
m,H-2",3",4",5");”C NMR (CD,0D, 100 MHz) §:
154.5(C-3),154.5(C-5),135.9(C4),135.4(C-
1),131.4(C-7),130.2(C-8),105.5(C-2),105.5
(C-6),105.4(C-1"),78.5(C-3"),77.9(C-5") ,75. 8
(C-2"),71.4(C4"),63.7(C9),62.7(C-6"),57.1
(3-0CH,) ,57. 1(5-0CH, ) , LA b % 5 Scik' ™ 4z
A HEA 3, I E LS 9 HET /1T,

UEW10 %Ak K ; ESI-MS: m/z 501 [ M
+ Na]*;'"H NMR(CD,0D,400 MHz)§:7.56 (1H,
d,J =16.0 Hz,H-7"") ,7.03(1H,d,J =2.0 Hz, H-
2'"),6.98 (1H, dd, J =2.0,8.0 Hz, H6""), 6.77
(1H,d,J=8.0 Hz,H-5"") ,6.67(1H,d,J =2.0 Hz,
H-2),6.63(1H,d,/=8.0 Hz,H-5),6.53(1H,dd,J
=2.0,8.0 Hz,H-6),6.28 (1H,d,J = 16.0 Hz, H-
8"),4.50 (1H,dd, J =2.0,12.0 Hz, H6'),4.33
(1H,d,J =7.6 Hz,H-1") ,4.32 (1H,dd, J =6.0,
12.0 Hz,H-6') ,3.96(1H,m,H-8) ,3. 70 (1H,m, H-
8),3.51(1H, m,H-5"),3.34 ~3.40 (2H, m, H-3',
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4'y,3.22(1H, m,H2"),2.78 (2H,dt,J =2.0,7.6
Hz,H-7) ;" C NMR (CD,0D, 100 MHz)§:169. 3 ( C-
9''),148.8(C4'"),147.4(C-3""),146.9 (C-7""),
146.3(C-3),144.8(C4),131.5(C-1),127.8(C-
1'),123.3 (C-6""),121.4 (C-6), 117.2 (C-2),
116.6(C-5""),116.5(C-5),115.1 (C=2""), 114. 8
(C-8""),104.7 (C-1"),78.0(C-3"),75.6 (C-5"),
75.2(C2"),72.6(C-8),71.8(C4"),64.8(C-6"),
36.8(C-7) o AL BHE 5 SCik " 4l iy B A — 3,
FH A 2 A A 10 S RGE R 2T B

a1l K@k R FAB-MS: m/z 355 [M
+ H]*;'"H NMR(CD,0D,400 MHz)§:7.55(1H,d,
J=16.0 Hz,H-7"),7.03(1H,d,J =1.6 Hz,H-2"),
6.94(1H,dd,J =1.6,8.0 Hz,H-6"),6.76 (1H,d,J
=8.0 Hz,H-5") ,6.26 (1H,d,J =16.0 Hz, H-8"),
5.33(1H, m,H-3),4.16 (1H, m, H-5) ,3.70 (1H,
dd,J =2.8,8.4 Hz, H4),2.19(2H,dd, J =2.8,
12.4 Hz, H-2a,6b),2.05 (2H, m, H-2b, 6a) ;" C
NMR ( CD,0D, 100 MHz) §:181.1(C-7),167.4 ( C-
9'),148.2 (C4'), 145.7 (C-7"), 145.5 (C-3"),
126.5(C-1"),121.6(C-6") ,115.2(C-5") ,114. 0( C-
2'),113.9(C-8"),73.6(C-1),72.5(C4),70.9( C-
5),70.5(C-3),37.9(C-2),36.9(C-6), D\ I %d
53k HE BB AR —E e E E S Y 11
3-IHERE R ZE TR .

a2 HEaBER; FAB-MS:m/z355 [M +
H]*;'H NMR(CD,0D,400 MHz)§:7.62(1H,d,J =
16.0 Hz,H-7"),7.06(1H,d,J=1.6 Hz,H2") ,6.95
(1H,dd,J=1.6,8.0 Hz,H-6") ,6.77(1H,d,J =8.4
Hz,H-5"),6.35 (1H,d, J = 16.0 Hz, H-8'),4.80
(1H,m,H4),4.29(1H, m,H-3),4.25(1H, m, H-
5),2.132.16 (2H, m, H-2),2.00-2. 05 (2H, m, H-
6);"” C NMR (CD,0D, 100 MHz) §:175.4 (C-7),
167.7(C-9'),148.2(C4") ,145.7(C-7") ,145.5(C-
37),126.6 (C-1"), 121.6 ( C-6"), 115.2 ( C-5"),
114.1(C-2"),113.8(C-8"),77.6 (C-1),68.0 ( C-
3),67.9(C-5),64.9(C4),40.7(C-2),37.2(C-6) ,
A B 55 Sk R i AR — B, e E e
Yy 12 Sy A-wiE g AL 2 TR

WEW13 REEKAK; FAB-MS:m/z 355 [M
+ H]*;'"H NMR(CD,0D,400 MHz)§:7.57(1H,d,
J=16.0 Hz,H-7"),7.05(1H,d,J =2.0 Hz,H-2"),
6.94(1H,dd,J =2.0,8.0 Hz,H-6") ,6.77(1H,d,J

=8.0 Hz,H-5") ,6.29 (1H,d,J =16.0 Hz, H-8"),
5.38(1H,dd,J=5.2,10.0 Hz,H-5) ,4. 13(1H,dd,J
=2.8,6.0 Hz, H-3),3.68 (1H,dd,J =2.8,10.0
Hz,H4),2.15(1H,dd, J =2.8,15.2 Hz, H6a),
2.10(1H,m,H-2a),2.00(1H,m,H2b),1.94(1H,
dd,J=2.8,15.2 Hz,H-6b) ;" C NMR ( CD,0D, 100
MHz)§:181.1(C-7),169.3(C9"),149.7 (C4"),
147.0(C-7"),146.9(C-3") ,127.9(C-1") ,123. 1( C-
6'),116.6(C-5"),115.7(C=2"),115.2(C-8"),77.9
(C-1),75.2(C4),73.2(C-5),72.8(C-3) ,40. 8( C-
2),39.2(C-6) o LA R 5 SCmk™ el i Fe A —
e, e E A 13y S-oinmME e AL 2 TR

wEWw14 [HEKA;FAB-MS:m/z517 [M +
H]*;'H NMR(DMSO0,400 MHz)§:7.79(1H,d,J =
16.0 Hz,H-7"),7.57 (1H,d,J =16.0 Hz,H-7""),
7.04(2H,s,H2",2""),6.98 (2H,dd,J =1.6,8.0
Hz,H-6',6""),6.77(2H,d,J =8.0 Hz,H-5",5""),
6.21(1H,d,J =16.0 Hz, H8'),6.20 (1H,d, J =
16.0 Hz, H-8'"),5.22 (1H, ddd, J =4.0,7.6,8.0
Hz,H-5),4.06 (1H,m,H-3),3.60 (1H, m, H4),
2.27-2.35(3H, m, H2,6a),2.00-2.05 (1H, m, H-
6b);” C NMR ( DMSO, 100 MHz) §:173.3 (C-7),
166.6 (C9'),165.8 (C9'"),149.0 (C4"), 149.0
(C4'"),146.2(C-7") ,146.2(C-7"") ,145.7(C-3"),
145.6(C-3""),126.1(C-1"),126.1 (C-1""),121.9
(C-6"),121.8(C-6""),116.4(C-5"),116.3(C-5""),
115.4 (C2"),115.1 (C2""),114.8 (C-8'), 114. 8
(C-8""),80.1(C-1),71.6(C4),70.6(C-5),68.2
(C-3),36.5(C2),34.8(C6), VI %S X
R R AR — B I E S 14 1,5-
T-O-WMHERE R ZE TR
4 FER5L

ARSI A S SR AT T R GBI
TIEGE , N TR CBEFR AN IE T BEERA 43 25 15 21 14
ME=m R ARG, Horb 9 A B IRAE T
HAS R, TR AR A A SE R AR JE A A R S, B
HZMAEYTEEMAHE. Bar, Kb mr 2
B TE = B AT R, O HAEBR HA Y s T
LRI, 22 DL = B N FR AR LAy . A
X TRUE A 1 B B8R (%) A T B A 2R AT R 4 5 4l
1,153 T 2 RS INMEBEZS T RS SOR SR
RAFAE =R, MU T AR 8 A ) 1 A2
BTSRRI A S PR T T SR
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Won e Bt 2 T PR AL 5 W B A AR i B p AL TS
P, IR BTR TR SR TE SRR/
LRIERRAI 4R R A (B C X} DPPH FIFE AL H iy
HA B 136 BRAE L, OF Bl v 5 T 3 100 3 7 3
K2 R R AL A LA R A KR
PSRN, SR HUH, 8 S ummERE 4 T iR A
AP ¥ T AS [ 0 ) MHT A 20 i £ 43 5 R 40 i
T i, Herp 3-0-HERE 28 712 (3-CQA) /R H]
e, HOWOE 1, 3-0- i MEBE 2 TR (1, 3-DC-
QA) , HAEHIHLH] F] BE-5 1 ) MAPK 5538 i 1493
i, AR NF-kB {28, ] T Ui A8 N -3 3k, ki
W AR AT ST 0 53 A, R AR SR TR F Wi
ETREMAEYHAWSNUT IR E A M EE(RSV)
[P CPE 45 3 10 7 ol METE 2 25 7 FR K AL 5 )
PRI B BT RSV AR, b il Pk dec 4 4,5
XA 5 2 <7 1 P I (4, 5-DCQA ), Pt T FH 4%
FRZG A AR

KBTI (PhGs) £ 25 AR T2 A7
TE , J— 2 UL B~ %) Wl N B1 A% 0 301 -5 2K T s TR i
b EHR OB LAY A P B D SECH R A R AR
IR . HATRRBTTE R, Rl B Bt
B DU ORITE DU T PURAL  RBEIR T 3 5iR L
12 SRS LRI A RRRA T2
PrAa e FUR BT AR 55 S5 4, L T i
(tyrosol) Ed L AEMME T o K B A= Wy By 2, AL
Pl TR MPUE SRR . B AL R K
HIE L #HIKAIHE E 25 25, 12 SD R EUA A 2L ZUR 85
B AP R I B JE R R A = s . PURZL S
KA WIHUEA HTR A o3 il o Al H o0
R T A P 0 R BB U A L S HE L
AT FETT I, T LA =il & MR = 25 1 4 1 3k
FTRABIEST , A O i 2 UL 1 ik TR0 5 A= W0 % 1
TR ptk .
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