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Abstract : In order to_investigate the chemical constituents and neuroprotective effects of the water soluble of the Buddleja
lindleyana fruits,;10 compounds were isolated from water soluble of the Buddleja lindleyana fruits by various chromatographic
separation techniques. By*"NMR and documents , the structures of the isolated compounds were identified as scleroside C (1),
isoflavulinin (2) ,verbascoside (3) ,4'-hydroxyphenyl ethyl vanillate (4) ,6-O-vanillylsclerotin (5) , syringaresinol-4'-0-3-
D-glucopyranoside (6) ,acanthopanax B (7) ,cypressin (8) ,saponinIVb (9) ,6-0-(3" -O-p-coumaroyl-a-L-rhamnopyrano-
syl) catalpol=(10") . Compounds 4,6,7 ,8,10 were isolated from the genus Buddleia for the first time,and compounds 2 and 3
were isolated from the fruit of Buddleja lindleyana for the first time. Neuroprotective effects of compounds 1,5,6 and 7 were
screened by MPP " -induced SH-SY5Y cell model , and results showed that all four compounds could significantly improve cell
viability.
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S R R BLE A W ERE, =iE2 P  E  JS AR AR
3, i AT HUR A B R e B PTAL A
JREEH YR o A IR 5T & B A
I3 I BT DR AP i #2520 i, ke 50 52 MPP ™ T 3
AR E R, TR HAESUIA 46 20 259 B9 iF 58 b 2
A —E B FT R o A SCEZR B R 7 B A
( B. lindleyana ) 522 A1 Bt | LR LR S5 A HLE 7
UG KBS PERRAL HEAT T 4627 B3 BT, IR R
MPP "7 514 SH-SYSY 4il I #5708 434k 15 4 f)
SR VE AT T IS PR ISR .
1 5N

BruckerAM-400/600 MHz %I 5 #% i It R X
( Bruker, Bremerhaven , {85 ) . 1 il £ W AR (43854
(DrFlash-S 251, b g FIBERLEATIRA A, 23 B AE
SepaFlash T2 4E : DN50 x 500 mm,40 x 400 mm,40
X250 mm ) ; /55 i 25 WA €35 AL ( Waters 2545, 3¢
Waters 2y ] ) ;SephadexLH-20(50 wm,GE A H]) ;
SARKS B RP-18 (50 pum, Merck 2\ #] ) ; YMC-Pack-
ODS-A, (250 mm %20 mm,5 pm, YieldMicroelectron-
icsCorp. ) s RALWNE (AB-8, KHDEE K 404 T 5T
BT) 5 E A5 R (200 ~ 300 H, ¥ S L)
W20 % T AR A (G GFosy, 75 B M VAL T )
Milli-Q #2li7K 4% ( 3¢ [ Millipore ) ; FH B¢ ZliF 0 {4
T4 (OCEANPAK) ; £ 1A £ T A% s K 2268 K5
Hee R B R 23 M ol (R R SRR ) &

A 2F LT (T8 Serana 2vH] ) Bk 8 H Mg ( 3¢ [
Sigma /vy A]) 3 . H LAY (DMSO, BestBio Ul 1) ; &
MRIE (MTT, 3¢ [H Sigma) ; 1-H1 R4 L it g 25
(MPP ", Sigma /] )y 4 TAE & (SW-CJ-1F, 714
LH) ;5% GO, AIMEEEFRAH (371 B, Thermo 23
F], %) ; AIRTECH (8 # i % (XSP-15CE, ¢
SEICHTER AL AT BRA D) o

M 11 BORSOR A LB BB, AR BUP EZ R
LB NS SR U 0 R R A1 B ( Buddle-
ja lindleyana Fort. ) [/ 5 52, R A0 ¥ bR A% (4 5
AZYZN C-SX-02) F7 it T4 b B8 285 K¢ 25 2 e vh
Ak 2E FOE 2 M 2 B 41 R 40 i ik (SH-SYSY
) B T RRBE bR AR e B AR AR
2 RBRRENE

e B 2R S (10 k) A ORI e, R FH & M-
7K (95:5,50: 50) KPS W HR B, 8 WE WA 0T I DU
e As 2= TOmER , I A K 38, MU A A ik L £ R
CBRARIL, ZE UG T 7K )2 850 5 B TS, 25 T4

B CHBNOL(3.5 kg) o B CHALKIFMIG 2 AB-8 K
FLB I (600 x 250 mm ) W Fff J5 , DL & - 7K A6 B 3k
Jii, 755 0% .30% .60% 1 90% & Bk s . B
KALBIAE 30% £ BE-/KGEWEFR A 504 g L3R Ik e A
3% (600 x 200 mm) 435, Z,fE-7K (0: 100,30: 70,
60:40,95:5) B BE P, MU AT 2 1A e B i 453, 43
B C2-1 €22 .C2-3 (24,

B C2-2(34 g) , 2R A (1315 250 x 100, mm )
W B, o — 8 P - H 82.(95:.5,90:°10, 85 15, 80:
20,75:25,50: 50,0: 100) B BEGRI STLC #iH A 115
F A C2-2-1 Fl C2-2-25 % C22-1 Hify R 2
Sephadex LH-20 #F {43 & ODS Jz A4 635 9k 17 40
R, AL G 1 (17 mg) , Q222 B K
Sephadex LH20 # 43 (ODS Sz AHAT: €838 ( H B-7K
RY0) MoE RSB E (P EE-K RS0 b5,
AP 2(8 mg) M 3(11 mg),

BrC2-1(367 g) , 2 bk AT (3% 78 0 W B )i, A
FH G b= B e FE DR , 25 WA 48 TLC Al
Ja A& A 8] C2-1-1 ~ C2-1-6 H:7X A4, C2-1-1
£ S R B3 Sephadex LH-20 A1 (53% . 0DS Jz
AHRE (O 7% A PR, 136 5 4 (17 mg) ,5(24 mg) ,6(19
mg) ., C2-12 275 Sephadex LH-20 f {83 | fik i
FE(E 3 ODS i AR AT 0135 B w8 He il 4 WA 3 b
HLAREEY 7(41 mg) ,8(10 mg) , C2-14 {585
JE il £ €, ) A H sE-7K (102 90,20: 80,301 70, 40:
60,50:50,60:40,100: 0) B BEPEIBL , 15 2] C2-14-1 ~
C2-14-6 3£ 6 Nl , Hirp C2-14-3 224 ODS %
AEAE (35 K e il 25 WA 0 15 24k, 13k &4 9 (6
mg) , C2-1-3 £ MCI #: A% A B , DL BE-/K (10:
90,15:85,20: 80,25:75,30:70,100: 0) 5 & 12 i, 75
F| C2-1-3-1 Fl C2-1-32 FHAIAr, Hovp €2-1-3-1 £
R ODS SR £ 1% A s 1 il £ WA e ik 2lifb , 15
AP 10(8 mg) .
3 GHfRAT

wEW 1 AR (HE);'H NMR (600
MHz, pyridine-ds ) §,,:5.63 (1H,d, J = 11.3 Hz, H-
11),6.62 (1H,dd, J =10.8,2.8 Hz, H-12),4.94
(1H,d,J=7.9 Hz,H-1"),5.29(1H,d,J =8.0 Hz,
H-1""),5.60(1H,d,J=7.9 Hz,H-1"""),5.79 (1H,
d,J=8.2 Hz,H-1"""") ;" C NMR (150 MHz, pyridine-
ds)8:38.6(C-1),26.1(C-2),82.6(C-3),43.8(C-
4),47.7(C-5),18.6(C-6),32.5(C-7) ,40.5(C-8),
54.8(C-9),36.5(C-10),126.4 (C-11),125.9 ( C-
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12),136.3(C-13),42.5(C-14),33.0(C-15) ,24.7
(C-16),40.6 (C-17),135.7(C-18),38.3(C-19),
32.5(C20),35.5(C-21),29.2(C-22),64.6(C-
23),12.8(C24),18.5(C-25),17.3(C-26),20.8
(C-27),63.1(C28),24.6(C-29),35.4(C-30),
104.2(C-1"),77.2(C-2"),84.6 (C-3"),77.2 (C-
4'),70.5(C-5"),17.2(C-6"),105.0 (C-1"),74.0
(C-2"),76.4(C-3"),78.3(C4"),77.6(C-5") ,61.3
(C6"),104.0 (C-1"""),75.6 (C-2"""),78.8 ( C-
377 ,72.8(C4"""),72.2(C-5"""),63.1(C-6"""),
102.8(C-1"""") ,72.6(C-2"""") ,72.1(C-3"""") ,76.3
(C4"""") 70.4(C-5"""") ,18.7(C-6"""") o L) I ¥k¥
SRS R AR, MO L A 1 S
F C(mimengoside C)

wEW2 WOk EK(HFE);'H NMR (600
MHz,DMSO-d,)8:7.44 (1H,d,J =15.6 Hz,H-7") ,
7.03(1H,s,H2") ,6.94(1H,d,J =8.4 Hz,H-6"),
6.73(1H,d,J =8.4 Hz,H-5'),6.59(1H,s,H-2),
6.58(1H,s,H-5),6.45(1H,d,J =7.8 Hz,H6),
6.27(1H,d,J=15.6 Hz,H-8'),5.09( 1H,s, Rha-H-
1'""),4.27(1H,d,J =8.4 Hz,Glc-H-1") ,2. 66(2H,
m,H-7),1.08 (3H,d,J =6.0 Hz, Rha-H-6""") ;" C
NMR (150 MHz, DMSO-d,)§:129. 6( C-1) ;116.3( C-
2),144.0(C-3),145.4(C4),115.9 (:G-5) ,120.0
(C-6),35.6(C-7),70.7(C-8),125.9(C1") ,115.3
(C-2"),145.1(C-3"),148.8 (C4"),116.7(C-5"),
121.9(C-6") ,146.0( C-7"),114:3(C-8"),166.9(C
=0),103.0(C-1"),74.5(C2"),81.3(C-3"),68.9
(C4"),74.1(C5"),63.9 (6-6"),101.0 (C-1"""),
71.0(C-2""")471:0( C344) [ 72.5(C4""") ,68.5(C-
5'7),18.3(C6") . I Ko 5 ek 4l —2k,
BTG 2 F 53 B ALY (isoacteoside)

e 3 WEk K (HFE); H NMR (600
MHz, DMSO=d;)8:7. 44 (1H,d, J =15.6 Hz,H-7') ,
7.01(1H,s,H2") ,6.96(1H,d,J =8.4 Hz,H-6"),
6.75(1H,d,J =7.8 Hz,H-5"),6.61 (1H,s, H-2),
6.48(1H,d,J=7.8 Hz,H-6) ,6.18(1H,d,J =16.2
Hz,H-8'),5.02(1H,s,rha-H-1""") ,4.35(1H,d,J =
7.8 Hz,gle-H-1") ,2. 68(2H,m,H-7) ,0.94(3H,d,J
=6.0 Hz, rha-H-6""") ;" C NMR (150 MHz, DMSO-
dg)8:129.6(C-1),116.2(C-2),144.0(C-3),145. 4
(C4),115.9(C-5),120.0(C-6),35.4(C-7),70.7
(C-8),125.9(C-1"),115.1(C2"),146.0(C-3"),

140(C4"),116.7 (C-5"),121.9(C-6"),148.9 ( C-
7'),114.0 (C-8'),166.1(C =0),102.7 (C-1"),
74.9(C-2"),79.5(C-3"),69.6(C4"),74.9(C-5"),
61.2(C-6"),101.7(C-1"""),70.8(C-2"""),71.0(C-
371 72,1 (C4"""),69.2(C-5"""),18.6 (C-6""")
Dbt 5 emk S il — 80 s e e A 3 R
SEMEE (acteoside) o

wEW4 HEKEK(HFE); H NMR (600
MHz,DMSO-d, )8:7.43(1H,s,H-6) ,7. 41 (1H,s, H-
2),6.96(1H,d,J=8.4 Hz,H2',6") ,6.82(1H,d,J
=7.8 Hz,H-5) ,6. 63 (1H,d,J =8.4 Hz,H-3"5"),
3.78(3H,s,H-OCH;) ,3.50(2H,t,H7") ,2. 55(2H,
t,H-8");”C NMR (150 MHz, DMSO-d,)&:122.1(C-
1),113.1(C2) /1476 (C-3),151.5(C4),115. 4
(C-5),123.9(C=6),167.7(C-7),56.0(3-0CH, ),
130.09 (C-1"),129:9 (C-2"),115.4 (C-3"),155.9
(C4")7,115.4(C-5"),129.9(C-6"),63.0(C-7"),
390 7(C8") o, LA B 5 ok il — B, ek
AW 4 24 4 -hydroxyphenyl ethyl vanillate,,

WEW S HEKA(FE);'H NMR (400
MHz,CD,0D)§:7. 59 (2H,m,H-2",6") ,6.83(1H,d,
J=8.8 Hz,H-5") ,6.24 (1H brd,J =6.4 Hz H-3),
5.53(1H,d,J=1.6 Hz,H-1),5.02(2H,m,H4,6),
4.68 (1H,d, J = 8.0 Hz, H-1-glc),3.90 (3H, s,-
OCH,),3.00(1H,brd,J =8.8 Hz,H-5),2.62(1H,
brd,J=14.4 Hz,H9),2.29(1H,dd,J =14.0,6.0
Hz,H-7-a) ,2.06(1H,dd,J =14.0,3. 6 Hz,H-7-b) ,
1.42(3H,s,H-10) ;° C NMR (100 MHz,CD,0D)3§:
93.5(C-1),141.2(C-3),104.7(C4),39.6(C-5),
80.8(C-6),47.9(C-7),79.3(C-8),51.8(C-9),
26.3(C-10),125.3(C-1"),113.8(C-2"),148.8(C-
3'),153.1 (C4"), 116.0 ( C-5"), 122.9 ( C-6"),
168.0(C =0),56.5(3'-0CH, ) ,99.5(C-1""),74.9
(C-2""),78.1(C-3""),71.8(C4""),78.3(C-5""),
63.0(C6") o LA Hdhe5 30k i HA — 2, i
WA 5 6-0-FHBYE 54 (6-O-vanilloylajugol ) .

wEW6 HEkAK(HFE); H NMR (400
MHz,CD,0D)§:6. 72(2H,s,H-2,6) ,6. 66 (2H,s, H-
2'.6"),4.87(1H,d,J=7.6 Hz,H-1"") ,4.77(1H,d,
J=3.6 Hz,H-7),4.72(1H,d,J =3.6 Hz,H-7"),
4.29(2H,m,H98,9'8),3.92(2H, m,H9,9"a) ,
3.86(6H,s,3’,5'-OCH, ) ,3.85(6H,s,3,5-0CH, ),
3. 14(2H,brs,H-8,8") ;”C NMR (100 MHz,CD,0D)
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5:133.2(C-1),104.6 (C-2,6),149.4 (C-3,5),
136.3(C4),87.3(C-7),55.6(C-8),72.9(C9),
135.7(C-1"),104.9(C-2",6"),139.6(C4"),154.5
(C-3',5"),87.7(C-7"),55.8(C-8"),73.0(C-9"),
57.2 (-OCH; x 2, OCH,-3,5),56.9 (-OCH, x 2,
OCH,-3",5"),105.4(C-1""),75.8(C-2""),77.9(C-
3"),71.4(C4""),78.4(C-5""),62.7(C-6""), DL
B SR R B A — B MO e e A 6
syringaresinol4'-0-B-D-glucopyranoside,

EWT HEKBAK(HE);'H NMR (600
MHz,CD,0D)§:6.75(2H,s,H-2,6) ,6.54(1H,d,J
=15.6 Hz,H-7) ,6.33(1H,dt,J =16.2,5.4 Hz, H-
8),4.22 (2H,d, J =5.4Hz, H9),3.85 (6H, s,-
OCH,),4.87 (1H,d,J =7.8 Hz, H-1");"” C NMR
(150 MHz,CD,0D)§:130.1(C-1),105.5(C-2,6),
154.4(C-3,5),136.0(C4),135.3(C-7),131.4(C-
8),63.7(C9),57.1 (-OCH; x 2, OCH,;-3",5"),
105.4(C-1"),75.8(C-2"),78.5(C-3"),71.4 (C-
4'),77.9(C-5"),62.7(C-6") . LA b #dls 5 SCHik i
AR — B, W = AW T AR B
(eleutheroside B)

wEWS kAR (HE);'H NMR (600
MHz,CD,0D)§:7.10(1H,d,J =8.4 Hz,H-5) ,7. 07
(1H,d,J=1.8 Hz,H-2) ,6.95(1H,dd;J =8.4,1.2
Hz,H-6) ,6.54(1H,d,J=16.2 Hz,H-7),6.28(1H,
dt,/=15.6,6.0 Hz,H-8) ,4. 21 (2H,d,J =6. 0 Hz,
H9),3.87 (3H, s,-OCH,) ;" € NMR (150 MHz,
CD,0D)§:133.7(C-1) ;111.4(C-2),151.0(C-3),
147.7(C4),118.0(€-5),120.8(C-6),131.4(C-
7),129.0(C-8) 563.8(€=9),56.8(3-0CH, ) ,102. 8
(C-1"),74.9(€2"),77.9(C-3") ,71.4(C4"),78.3
(C-5')762.6(C-6") . kA LK 15 30t Mt 3 A
—HOHEAEY) 8 HFAMITY (coniferin) .

WA W9 KK (HE) ;' H NMR (600
MHz,CD,0D) é8:5.60 (1H,d, J =10.2 Hz,H-11),
6.42(1H,dd,J =10.8,3.0 Hz,H-12) ;”C NMR(150
MHz,CD,0D) §:39.0(C-1),26.5(C-2),84.5(C-
3),41.5(C4),50.0(C-5),19.0(C-6),32.3(C-7),
41.3(C-8),55.8(C9),37.4(C-10) ,127.4(C-11) ,
126.6(C-12),135.3(C-13) ,43.6(C-14),33. 1 (C-
15),78.1(C-16) ,44.5(C-17),135.3(C-18),33.7
(C-19),30.5(C-20),30.5(C-21),29.7(C-22),
63.8(C23),12.8(C24),17.0(C-25),17.4 (C-

26),20.3(C-27),63.7(C-28),24.3(C-29),26.6
(C-30),103.6 (C-1),76.4 (C2"),85.7 (C3"),
72.5(C4"),71.3(C-5"),21.0(C-6"),104.9 ( C-
17),76.1(C-2"),78.4(C-3"),71.5(C4") ,78.3(C-
57),62.5(C-6") ,105.5(C-1""") ,75.4(C-2""") 78. 4
(C3"""),72.8 (C4"""),74.1 (C-5"""), 63.1 ( C-
6""") o LA -BHE 5k HaE ReA — B, B e b
Y9 Mt ¥ B AF IV, (buddlejasaponin V) .

wEW 10 [ kAR (FE); H NMR (600
MHz,DMSO-d, ) 8:10. 00 (1Hjs, H4'"") ;7. 56 (1H,
d,J=15.6 Hz,H-8) ,7. 53(2H,d\J =8. 4Hz, H2""",
6''"),6.78(2H,d,J =8.4 Hz, H-3"",C-5""") ,6. 41
(1H,dd,J=6.0,1.2Hz,H-3) ,6.38(1H,d,J = 15.6
Hz,H-a) ,5.25 (J, d, Ji= 4. 8Hz, H-1),5. 10 (1H,
d,J=4.2 Hz,HA'YY ,5005(1H,d, ] =6. 6 Hz,H4),
4.58(1Wd,J =7. 8 Hz,H-1"),1.17(3H,d, ] =6.0
Hz, H6"") ;" C NMR (150 MHz, DMSO-d, ) 8:93. 1
(€-1)J141.0(CB),102.4(C4),35.6(C-5),81.7
(C-6),57.5(C-7),65.4(C-8),41.9(C9) ,58.8(C-
10),97.9(C-1"),74.0(C-2") ,77.5(C-3") ,70. 3 ( C-
4'9,76.4 (C-5"),61.4(C-6"),98.8 (C-1""),68.2
(C2"),73.5(C-3""),69.1(C4"),68.9(C-5""),
17.9(C6""),125.2(C-1""") ,130.3 (C2""") , 115.9
(C-3""),159.8(C4""),115.9(C-5"""),130.3 ( C-
6'""),114.2(C-a) ,144.6(C-B) ,166.4(C=0), VA
R SR R A — 2, S e A A 10
6-0-(3"-0-p-coumaroyl-a-L-rhamnopyranosyl ) catalpol
4 HEWEENTEIE

14 SH-SYSY 4ijfufE 37 °C 5% CO, S ApiFnie iz
W HFR 5 DMEM 85 35235 (75 i 4 1 5 %
R OBERE R R ) , T A0 MG 5 2 2 80% B H
M, B5 R A M 3% 5L 100 WL (9% BRI T 96 FLIKG
FEthrh o 4T 37 °C 5% CO, 5346157 24 h,
HE 2L A TC R 4 VR BB B (31,62 125,250
pmol/L) finE] 96 FLEEFRMRH , ANk BEE EE 152 6 4>
AL, I a2 AL CFERFR PBS) CIEH AL CR & 1
TH R SE R IE) AL O 3 I3 1Y 58 2 15 97 5
HIA 1T mmol/L i MPP*) /EFH 1 h J5AIA 1 mmol/
L MPP*  4k2E355% 24 h 5, THRALH A 20 pL Y
MTT(5 mg/mL) , #4KZE155E 4 h, W H FL N I RE IR,
FEAFLINA 150 L % DMSO, fiXi# % 3% 10 min, i
B 570 nm AT I HEOGRE (A) L, IF 540
MLAE G
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Table 1  The effect of compounds on the viability of SH-SY5Y cells
e 0 /L 31 /L 62 /L 125 /L 250 /L
Con'lpound Lmo. INO; mo. IO mo.
BRI 52.3+6.8 - - - -
1 - 56.6 +3.7" 61.7+5.4"" 67.1+3.3"" 68.6+6.2""
5 - 58.1+5.4* 67.1+6.1"" 74.3£2.3%" 77.8 3.9
6 - 60.2 +4.8" 66.6+2.4"" 77.1 6.2 " 75.2+6.5% "
7 - 55.2 4.8 70.1+3.3** 67.7+2.3"" 64.2 £7.0°"

T SRR R T P <0.05, " " P <0.01,
Note ; Compared with the model group: * P <0.05, " * P <0.01.
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UL RT3 6 F T 45 25 R 4
TR R S A 4 24 Tk R A s T 1S R, 24 Wk
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hydroxyphenyl ethyl vanillate (4 ) .6-O-& B fE A B
F (5) . syringaresinol4'-0-8-D-glucopyranoside (6 ) .
RITCANEE B(7) AAFAH (8) (B IVD(9) (6-
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