23 B% 4 M FEXEFFFRE Vol. 23, No. 4
2017 422 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2017

ENIER S Wi A

was, FrRR', F2, T8, En', T km, ga’
(. THYFYEHRF PHFRERAGAL P, &G 330004;
2. BSWEHEZER, &8 330009; 3. it/ P ER KT, &3 330004)

[f#ZE] BP9 401 (Plantaginis Semen) 14625 85> o T ik R KL BE HP-20, iE/ R AHBE B AT €43 , Sephadex LH-
20 #5817 il £ 03 1R 45y B a4k AL G 1 AR AR A A BRAR M B A D SR S b A A . R NERT TP R
) 9O AMMEEY, 73 % E A eyclo-( S-Pro-R-Phe, 1) , ( + ) -E S it # 3EAREE[ ( + ) -dehydrovomifoliol ,2 ] , blumenol A (3) , M|
3-H % (1H-indole-3-carbaldehyde ,4) ,# % N ( daucosterol,5) ,a-W il R ( a-linoleic acid,6) , a-. Fk AR ( a-linolenic acid,7) ,
y-JE BRI (y-linolenic acid,8) , il (oleic acid,9) . &t fLGW 1,2,4,8 F i KN ERTRHEY P4 153,

[XBR] 1 ; LFMI; cyclo- (S-Pro-R-Phe); ( +) -ZEMEM B SRR, M5W-3-EE; y- LR
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Chemical Constitutes from Plantaginis Semen ( II )

ZENG Jin-xiang', XU Bing-bing', BI Ying’, WANG Juan', REN Gang'" ,
WANG Hong-ling' , ZHANG Li*, ZOU Hong’
(1. Research Center of Natural Resources of Chinese Medicinal Materials and Ethnic Medicine, Jiangxi University of
Traditional Chinese Medicine (TCM) , Nanchang 330004, China; 2. The Third Hospital of Nanchang, Nanchang
330009, China; 3. Jiangxi University of TCM, Nanchang 330004, China)

[ Abstract | Objective: To study the chemical constituents of Plantaginis Semen. Method: The
constituents were isolated and purified by macroporous resin HP-20, column chromatography over silica gel, RP-8
silica gel, Sephadex LH-20 and by preparative HPLC. Their structures were elucidated by analysis of physical and
chemical properties and spectral data. Result; Nine compounds were isolated from Plantaginis Semen and their
structures were identified as cyclo- ( S-Pro-R-Phe) (1), ( +) -dehydrovomifoliol (2), blumenol A (3), 1H-
indole-3-carbaldehyde (4), daucosterol (5), a-linoleic acid (6), a-linolenic acid (7), y-linolenic acid (8),
oleic acid (9). Conclusion; Compounds 1, 2, 4, 8 were isolated from Plantaginaceae for the first time.

[ Key words ] Plantaginis Semen; chemical constituents; cyclo- ( S-Pro-R-Phe ); ( + ) -

dehydrovomifoliol; 1H-indole-3-carbaldehyde; vy-linolenic acid
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22 WGy BGOSR 2 A TR 2 AR
Wi A PR 25 BRI MR AT 5 2 W] 4T T B A B
AALST A iR RR Y R %
TP . ARSI AT AT 58 R W, FE0TF £ IR IR
FLAG B 1 o DR R A 8 285 30 o 3% ik A 5
BE— 2 WEE O e — A B T R R 2
R 5T LR, AR S5 X 2 T B R ) Ak 2E o R AT
THWEGE, FIHAR G 3 B AR 5 B R T B, b 4y 545
#9 MG, 530K cyclo-(S-Pro-R-Phe) (1),
(+)-FA 2 AR (2) , blumenol A(3) , i M-
3-HEE(4), 818 M H(5), - Tl R (6) , -0 JFR iR
(7) ,y-EHEIR (8) , iR (9) , Hrh b &9 cyclo-(S-
Pro-R-Phe) , ( + ) -5 A 85 SE A EE , w5 -3 -
y-SERRIR A 1 O A B B 4 v o B AR 3

1 #

AX-600 HY A i 4 e 3% A (i A6 & e A D,
TMS Ry A5 ) , X-5 B B0 o U A (b o i ik
7 RS IE) , HP-20 B K FLA g ( H A = 3%
fb2#8 F)) , LH-20 78 55 74 35 4] 5 4 5E JIE ( Sephadex
LH-20, ¥ -+ Pharmacia 2\ &) 7= & ) ,205DU # 1/10
T3 HL - RAF- (Mettler Toledo) , ik AT €838 (75 15 g 1
L) ,200 ~300 H ) ,#)ZE HSGF,, fif itk (75 & 16
AL T ), LC3000 Y g 4% i AH 0 33 4 (b 5 41 3
WAER A R A E ) , YMC-Pack ODS 2 {fi] £5 #1 (20
mm X250 mm, 5 pm) {48 R 2 (P9 AL T’
A B2 A ), FHoAx i B R0 38 5 43 B 2, v i
ik i 45k 60 ~90 C

T 2013 4F 6 J R TILIH 4L, LW
s 2 K2R h 2 BRI 5 IR 25 0F 5T v iRk 9 SO
Y R AT RHE Y ZE T Plantago asiatica ) F¥-

2 RESE

TR 100 kg By, = T 3 {5 & Al
ik [m] 3 42 B 3 4k, BRI 2 h, o B 1S R . DR S )
FH 65% LT ,95% L BEE WA UL, &5 I B MW, Inl i
VR A BRI 10 kg, BV BB AL 2 HP-20 K
LA REHE (23 (/K ,10% 2% ,20% 2.1 ,30% £ %,
40% 7, 1% ,50% 7,1 ,60% 7,1, 70% Z, 1, 80% £,
i ,90% W) Vet , 5 T 45 241 43 (HO ~ HY)

H1 24153 28 RE I AE A3 ( =@ P be-TH e, 9: 1,
8:2,7:3,6:4) Pk AH 4 HISI ~ HIS4, 4143
H1S1 £ Sephadex LH-20 & e A €535 ( H B ) e i 75
204> HISILI ~ HISIL8, HISIL6 £ ODS &5 J% il &
WAH (30% s, 60 min; & FF 2 ) R 045 240 A 9 1
(3.5 mg) LGP 2(4.5 mg) . fLEY 3(19 mg)

- 82 .

H3 41 53 28 ik AT 038 ( =S - HT B2, 1000 1,
50:1,10:1,5:1,3:1,1:1,1:3, B ) P mifs 4oy
H3S1 ~ H3S8, 414> H3S3 % Sephadex LH-20 #E fi%
FE T (= W e-H B, 19 0 1) R A3 H3S3L1 ~
H3S816,H3S3L6 £ ODS = [ il 45 Wi #H (30% i)
LG 4(3. 1 mg),

HY 2 73 2 ik AT gl ( =S H e, = Gl e -1
BE,19:1,9:1,4:1,1:1) Pl A5 41 HOSO ~ HIS5,
414 H9S2 2 Sephadex LH-20 ¥ g A 2 1% ( =4 B
PP B 10 1) PR A5 4 4> HOS2L0 ~ H9S213, Hi
44y HOS212 2 4lifb 15 Bk &4 5(42.3 mg) . 4l
53 HOS2L3 28 fik e A € 335 (A Vb k- P9 7, 2000 1) o i
540 4y H9S21.3S1 ~ H9S21.3S3 , & 2H 4 45 ODS & Hs
il & W AH (80% LI ) 15 2k &5 6 (11 mg) fL&EW
7(3.0 mg) L5 8(9.7 mg) ,fLEH 9(6.5 mg) .,
3 GSHETE

&1 C,HN,0, ESI-MS m/z 245 [ M +
H]*,'"H-NMR(600 MHz,CDCl,)8:7.34(2H,t,J =
7.5 Hz,H-3' ,H-5") ,7.28 (1H,t,J =7.3 Hz,H4") ,
7.26(1H,s,H-6") ,7.22(1H,d,J =7.3 Hz,H-2"),
5.68(1H,s,N-H) ,4.26 (1H,dd,J =3.4,10.8 Hz,
H9),4.06(1H,t,J=7.5 Hz,H-6) ,3.64(1H, m, H-
10),3.55 ~3.70 (2H, m, H-3),2.76 (1H, dd, J =
10.7,14.4 Hz,H-10) ,2.32(1H,m,H-5) ,2. 01 (1H,
m,H-5),1.96(1H,m,H-4),1.88(1H,m,H4);"C-
NMR (150 MHz,CDCl,)8:169.4(C-1),45.5(C-3),
22.5(C-4),28.3(C-5),59.1(C-6),165.1(C-7),
56.2(C-9),36.8(C-10),135.9(C-1"),129.3 (C-
2'),129.2 (C-3"),127.6 (C4'), 129.1 ( C-5"),
129.5(C-6") . LI F%ds 5 3Cmk [ 12 ] i cyclo-( S-
Pro-R-Phe) ##s— 3, # i b 5% 1 K cyclo-(S-
Pro-R-Phe)

a2 TRy, C L H, 0, ESI-MS m/z
223 [M +H] " ,'"H-NMR (600 MHz, CD,0D)§:7.00
(1H,d,J=15.8 Hz,H-7) ,6.44(1H,d,J =15. 8 Hz,
H-8),5.93(1H,t,J =1.1 Hz,H-4) ,4.58 (1H,s,H-
6),2.58(1H,d,J =17.1 Hz, H2a),2.26 (1H,d,
J=17.1 Hz,H-28),2.30(3H,s,H-10),1.89 (3H,
d,J=1.4 Hz,H-13) ,1.06 (3H,s,H-12),1.01 (3H,
s,H-11) ; "C-NMR (150 MHz,CD,0D)§:42.7(C-1) ,
50.5(C-2),200.4(C-3),128.0(C4),164.7(C-5),
78.0(C-6) ,148.3(C-7),131.7(C-8),200.7(C-9),
27.6(C-10),24.7 (C-11),23.5(C-12),19.2 ( C-
13), UL E# 5 el [13] & (+)-
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dehydrovomifoliol %% i — 2, M€k &4 2 N
(+)-FEMHT ZAEE ( +)-dehydrovomifoliol ] .

a3 K keRY,CL H,0,,ESI-MS m/z
247 [M +Na] " ,'H-NMR (600 MHz, CDCl,)§:5. 89
(1H,s,H-4),5.83(1H,m,H-8),5.76 (1H,dd,J =
0.8,17.7 Hz,H-7) ,4.38(1H,m,H-9) ,2.42(1H,d,
J =17.0 Hz,H-2a),2.21 (1H,d, J =17.0 Hz, H-
23),1.88(3H,d,J =1.3 Hz,H-13),1.28 (3H,d,
J=6.4 Hz H-10) ,1.07 (3H,s,H-12) ,1.00(3H,s,
H-11) ;°C-NMR ( 150 MHz, CDCL, ) 8:41.1(C-1),
49.6(C-2),198.1(C-3),126.8(C-4),162.9(C-5),
79.0(C-6),135.7(C-7),128.9(C-8),68.0(C9),
23.7(C-10),22.9(C-11),24.0(C-12),18.9 ( C-
13) . DL E#ES ScHk (14 ] HE blumenol A Bi¥E —
., W EEY 3 4 blumenol A,

&Y 4 WOk K, C,H,NO, ESI-MS m/z
144.08 [M - H] ~,'"H-NMR (600 MHz, CD,0D) §:
12.14(1H,s,H-1),9.93(1H,s,H-10) ,8. 28 (1H,s,
H-2),8.09(1H,d,J =7.7 Hz,H4),7.50(1H,d,
J=8.0 Hz,H-7),7.23(2H, m,H-5,H-6) ; "C-NMR
(150 MHz, CD,0D) §:138.5(C2),118.2(C-3),
123.5(C-4),122.1(C-5),120.9(C-6),112.4 ( C-
7),137.1(C-8),124.1(C9),185.0(C-10), LA I
B 5 SCEk[ 15 ] 38 1H-indole-3-carbaldehyde % 4
—H S E RS Y 4 gl e-3-H [ (1H-indole-3-
carbaldehyde) ,,

&5 @ik, C Hy, O, , ESI-MS m/z
575 [M -H] ,'"H-NMR (600 MHz,C,D,N)§: 5.33
(1H,d,J =4.9 Hz,H-6),5.02(1H,d,J =7.7 Hz,
H-1'),4.53(1H,dd,J =2.2,11.8 Hz,H-6") ,4.37
(1H,dd,J=2.1,11.8 Hz,H-6") ,4.23 ~4.39(2H,
H-3',H4'),4.04(1H,t,J =8.3 Hz,H-2"),3.93 ~
3.98(2H,m,H-3,H-5") ,0.97(3H,d,J =6.5 Hz, H-
21),0.92(3H,s,H-19),0.80 ~0. 89(8H,m,H-9, H-
14 ,H-26 ,H-27) ,0.65 (3H,s, H-18) ;" C-NMR ( 150
MHz,C,D,N)§: 37.5(C-1),28.6(C-2),78.6 (C-
3),40.0(C-4),141.0(C-5),121.9(C-6) ,32. 1 (C-
7),32.2(C-8),50.4(C-9),37.0(C-10),21.3 (C-
11),39.4(C-12),42.5(C-13),56.9 (C-14),24.5
(C-15),30.3(C-16),56.3 (C-17),12.2 (C-18),
19.5(C-19),36.4(C20),19.1(C-21),34.2(C-
22),26.4(C23),46.1(C-24),29.5(C-25),20.0
(C26),19.3(C-27),23.4(C-28),12.0(C-29),
102.6(C-1"),75.3(C2"),78.4(C-3"),71.7 (C-

4'),78.2(C-5"),62.8(C-6"), DL I % ¥t 5 ik
[ 16 J42iE (1) daucosterol —Z, M4 L5 5 A
¥ N (daucosterol)

&6 P EmikY, C H,0,, EI-MS m/z
280 [M] " ,'"H-NMR (600 MHz, Acetone-d, ) §: 7.26
(1H,br s,1-OH) ,5.32 ~5.41(4H,m,H-9,H-10, H-
12,H-13) ,2.80(2H,t,J/ =6.8 Hz,H-11) ,2.29(2H,
t,J =7.4 Hz, H2),2.01 ~2.11 (4H, m, H-8, H-
14),1.63(2H, m,H-3),1.30 ~1.40(14H,m, H4,
H-5,H-6,H-7,H-15,H-16 ,H-17) ,0.89 (3H,t,] =
13.8 Hz,H-18) ; "C-NMR ( 150 MHz, Acetone-d, ) §:
173.9(C-1),33.4(C-2),24.8(C-3),29.0(C4),
29.1(C-5),29.2(C-6),29.5(C-7),26.9(C-8),
129.8(C9),127.9(C-10),25.3(C-11),127.9(C-
12),129.8(C-13),26.9(C-14),29.3(C-15),31.3
(C-16),22.3(C-17),13.4(C-18), Lk I ¥# 5 ¢
BRO17 JHRGE R - EIM R — 30, B E L&Y 6 h a-
WV 7 iR ( a-linoleic acid) ,

wEWT ARy, C H,0,,ESI-MS m/z
277.2 [M - H]",'"H-NMR ( CD,0D, 600 MHz) §:
5.39 ~5.32(6H,m,H-9, H-10,H-12 ,H-13  /H-15, H-
16),2.80 (4H,t,J =5.0 Hz, H-11,H-14),2.25
(2H,t,/ =5.0 Hz,H-2),2.05(4H,m,H-8 ,H-17) ,
1.59(2H,s,H-3),1.33(8H,s,H4 ,H-5 H-6,H-7) ,
0.89 ~0.98 (3H, m, H-18) ; "C-NMR ( CD,0D, 150
MHz) &: 178.6(C-1),33.9(C-2),24.7(C-3),29.0
(C-4),29.1(C-5,C-6),29.6(C-7), 27.2(C-8),
130.3(C-9), 127.8 (C-10),25.6 (C-11, C-14),
128.3(C-12,C-13),127.1 (C-15),132.0(C-16),
20.6(C-17) ,14.3(C-18) ., DA I %4 5 cik[ 18 4%
B a- W RRER — 3, S E G T A o- T K IR
(a-linolenic acid) ,

&8 R A MARY, Cy Hy O,, ESI-MS
m/z279.3 [M+H]" ,'H-NMR (600 MHz,CDCI,)8§:
5.32(6H,m,H-6 ,H-7 ,H-9 H-10,H-12,H-13) ,2. 74
(2H x2,t,J =6.1 Hz,H-8 'H-11) ,2.30(2H,t,J =
6.1 Hz, H2),2.02 (2H x 2, m, H-5, H-14) , 1. 60
(2H,s,H-3),1.29(2H x7,br s, H-4 ,H-5 ,H-6, H-
15,H-16,H-17),0.85(3H,d,J =6.1 Hz, H-18);
“C-NMR (150 MHz,CDCIl,)8:178.6(C-1),33.8(C-
2),24.7(C-3),29.1(C4),27.2(C-5),132.0(C-
6),127.8(C-7),25.6(C-8),130.3(C-9),127. 1(C-
10),25.5(C-11),128.3(C-12),128.3(C-13),29.0
(C-14),29.1(C-15),29.6 (C-16),20.6 (C-17),

- 83 .



23 B 4 )
2017 4£2 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23 ,No. 4
Feb. ,2017

14.3(C-18) . LA - %4l 5 SCHR [ 19 ] 48 ) Fcdls —
BLEEEY 8 K y-W KR (y-linolenic acid) ,,
k&9 W a4y, C Hy, 0,, EI-MS

m/z [M]",'"H-NMR (600 MHz, CD,0D) §: 5.29
(2H,s,H9,H-10),2.21 (2H,t,J =7.6 Hz,H-2),
1.98(4H,s,H-8,H-11),1.55(2H, m,H-3),1.25 ~
1.28 (21H, H-4, H-7, H-12 ~ H-17),0. 85 (3H, H-
18); "C-NMR ( CD,0D, 150 MHz) §:177.8 (C-1),
35.0(C-2),26.1(C-3),30.2(C-4),30.3(C-5),
30.4(C-6),30.2(C-7),28.1(C-8),130.7(C9),
130.8(C-10),28.1(C-11),30.5(C-12),30.6 ( C-
13),30.8(C-14),30.8(C-15)33.1(C-16) ,23.7(C-
17) ,14.6(C-18) . Lk b %4 15 SCHk [ 20 ] 412 38 19 %k
i — 2, B B 9 R (oleic acid)
[&& k]

B A2 2 51 4. hAe AR Sk A 24 0t

dbst s b B 2R R, 2015 :68-69.

TEBEETEEYERZES. TEAEAYEIM].

J63 B AR A ,2002:70,325.
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