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Chemical Components of Gardeniae Fructus (V)

LIU Dian-hang, ZUO Yue-ming, ZHANG Zhong-Li" , CAI Miao-ting

(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)
[ Abstract | Objective: To investigate the chemical components of Gardeniae Fructus. Method: Various
column chromatographies were used in the isolation and purification, physiochemical constant determination and
spectral analysis were adopted to determine the chemical structures. Result: Ten compounds were isolated and
identified as shanzhiside (1), deacetylasperulosidic acid (2), 8-hydroxy-pentadecanoic diacid (3), myo-inositol
(4), densispinin D (5), 3, 4-dihydroxypipecolic acid (6), 3-hydroxypipecolic acid (7), a-D-glucopyranosyl-
(I —>1") -3'-amino-3'-deoxy-B-D-glucopyranoside (8), B-D-xylopyranosyl- (1 —6") -0-B-D-glucopyranoside
(9), B-D-galacopy-ranosyl- (1 — 6') -0-B-D-glucopyranoside (10 ). Conclusion: Compounds 2-10 were
isolated from this plant for the first time.
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Micromass Zab Spec %1 55 43 ¥ 4 5t i A% ( 38 =
Waters) ,INOVA-500 %I Bruker-400 Y8 5 4% i 1L
PR 63E Y ( Fi 1+ Bruker) ,2695 Alliance Separations
Module %Y & & W AH & 3% 1% ( 35 E Waters ) , LC3000
AT 5 e OB €8 35 A3 (b 5 BT E R R R
) , Lichrospher C, il % ¥ A & #%FE (30 mm x 250
mm, 10 pm) , ¥ )2 6@ 5385 FAE 65385 ik i (5 518 71k
) H A A R AR 2 2 B el

BEF 2541 T 2013 4F 10 A W [ LSRR, iy 71
PG b B 24 R A I BRI B 2 S it R R AR T
Gardenia jasminoides 1Y T 15 AR 2, FRARHF T
VLY P BE 24 R 2 o B AN &

2 RESEH

UG 1 1 2R 52 200 kg, #3556 %5 R 70%
B FE I3 W, B 2 h, S IR AR IO, W R 4
PR 52. 88 kg, IREHIKIRE:, [ AB-8 BUR AL
BEA i L A R 7K, 30% ,60% ,95% . BE B, 15 7K
Ve A IR E 19.08 kg, 30% £ P YL A R E
11.85 kg,60% LB it LR 75 7. 78 kg H195% £
Pk B0 B2 Y 0. 94 kg KK P MR AL 1R 22 2R
P iz A €5 335 0 B, LK -HH B (1000 1 ~ 03 1) 466 B2 7%
JBt, &I AR R 43, 45 55 i (Fr. 1~ Fr.55) ,Fr.
25 ~ Fr. 45 JE47 2 52 ) SR 0 A (5 335 R o) 4 v K
WORHAE 6,35 73 B 2l Ak, 1581 54 1(6 mg) ,2(5 mg),
3(4 mg),4(7 mg),5(6 mg),6(5 mg),7(4 mg),
8(6 mg) ,9(7 mg) ,10(5 mg),

3 LR

EW1 AR (HE),ESI-MS m/z 393
[M + H]",'"H-NMR ( DMSO-d,, 400 MHz) §:7.25
(1H,s,H-3),5.42(1H,d, ] =2.0 Hz, H-1),4.45
(1H,d,J =8.0 Hz,H-1"),3.68 (1H, m,H-6) ,2.75
(1H,dd,J=2.8, 9.6 Hz,H-5),2.40(1H,dd, J =
2.0,9.6 Hz,H-9) ,1.82(1H,dd,J =6.4, 12.8 Hz,
H-7a),1.67(1H,dd,J =6.4, 12.8 Hz,H-7b) ,1. 11
(3H,s,10-CH, ) ; "C-NMR ( DMSO-d,, 100 MHz) §:
92.5(C-1),150.0(C-3),110.4(C4),40.0(C-5),
75.2(C-6),48.6(C-7),77.1(C-8),49.9(C9),
24.5(C-10),173.5(C-11),97.8(C-1"),72.9 ( C-

2'),76.8(C-3"),69.9(C4"),76.6(C-5") ,61.0( C-
6') ., DL U SSCHRLT ] il B — 2, MU e
11 ¥ T ( shanzhiside)

k&2 BAEkER(PE),ESI-MS m/z 391
[M + H]",'"H-NMR ( DMSO-d,, 400 MHz) §:7.25
(1H,s,H-3),5.70(1H,s,H-7),5. 12(1H,s,H-1),
4.55(1H,d,J =8.0 Hz,H-1") ,4.40 (1H,m,H-6) ,
4.16(1H,d,J =16.0 Hz,H-10a) ,3.96 (1H,d,J =
16.0 Hz,H-10b) ,2. 72(1H,t,J =6. 4 Hz,H-5) ,2.58
(1H,t,] =6.4,8.0 Hz, H9) ; "C-NMR ( DMSO-d, ,
100 MHz)5:97.2(C-1),154.1(C-3),115.1(C4),
45.9(C-5),80.9(C-6),128.9(C-7),145.4(C-8),
47.0(C9),59.6(C-10),178.0(C-11),98.3 ( C-
1'),73.4(C-2"),76.6(C-3"),70.0(C-4") ,77.2(C-
5'),60.9(C-6"), LA b %dE 5 SCHk[ 8] fig i A A —
HLMEEAAY 2 kOB F AT R (deacetyl
asperulosidic acid) ,

a3 AE A CHEE) R R
PEAT, BN A R IEAF L, EI-MS m/z 288 [M] ", 'H-
NMR (MeOD, 400 MHz) §:3.64 (1H,s, H-8),3.16
(4H,t,] =6.8 Hz,H-7,9) ,2. 17(4H,m ,H-2, 14),
1.60(4H,m H-6, 10),1.49(4H,m ,H-5, 11),1.32
(4H,m,H-3, 13),1.30(4H,m,H-4, 12);°C-NMR
(MeOD,100 MHz)$:175.9(C-1),30.8(C-2),27.5
(C-3),26.7(C-4),30.3(C-5),37.0(C-6) ,40.2(C-
7),64.4(C-8),40.1(C-9),36.8(C-10),30.1(C-
11),26.6(C-12),27.4(C-13),30.7(C-14) ,175.8
(C-15) . VA F%ds 5 3CHR [9 ] il — 2, i % b
a3 N 8-F Fk-+ FLbE — R ( 8-hydroxy-pentade
canoic diacid) ,

k&4 T & (PE), E-MS m/z 180
[M]*,"H-NMR ( DMSO-d, ,400 MHz) §:4.57 (1H,
d,J=3.2 Hz,2-OH) ,4.51(2H,d,J =4.0 Hz,1, 3-
OH) ,4.48(1H,d,J =2.4 Hz, 5-OH) ,4.37(2H,d,
J=4.4 Hz,4, 6-OH) ,3.69 (1H,d,J =2.4 Hz, H-
5),3.40 (2H, m, H-1, 3),3.11 (2H, m,H4, 6),
2.90(1H,m,H-2) ;" "C-NMR ( DMSO-d,,100 MHz)§:
72.6(C-1,3),72.5(C-2),71.7(C4, 6),75. 1 (C-
5) DA BB S SOk 10 ] HiE — 20, MUE e G W
4 “J L ( myo-inositol ) ,

k& s Tk (HE), EI-MS m/z 174
[M]*.,'"H-NMR ( MeOD, 400 MHz) §:3.84 (2H, m,
H-1),3.10(2H, m,H-3),2.76 (1H, m, H9) ,2.57
(2H,m,H-7),2.33(1H, m,H4a) ,2. 16 (1H, m, H-
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5),1.90(1H, m,H-6a),1.87 (1H, m, H4b) ,1.62
(1H, m, H6b), 1.28 (3H, s, 10-CH, ) ; "C-NMR
(MeOD,100 MHz) §:56.8 (C-1),60.5(C-3),35.3
(C4),34.9(C-5),30.8(C-6),47.3(C-7) ,62.5(C-
8),51.1(C-9),24.7(C-10) . LA - %¥ed53cHk[ 11 ]
il — B, MUEE LAY 5 A densispinin D,

k& e e E K (PR, EI-MS m/z 161
[M]"*,'"H-NMR(DMSO-d, ,400 MHz)5:8.40(1H,s,
7-COOH) ,4.44 (1H,s,3-OH) ,4.26 (1H,s,4-0H) ,
3.81(1H,d,J =2.4 Hz,H-3),3.17 (1H, m,H4) ,
3.08(1H,m,H-6a),2.41 (1H,m,H-6b),1.90 (1H,
m,H-5a) ,1.84 (1H,m,H-5b) ; "C-NMR ( DMSO-d, ,
100 MHz) §:76.1(C-2),68.5(C-3),68.4(C-4),
28.9(C-5),34.1(C-6),166.9(C-7) ., LI I #¥5
SCHR[ 12 B SEA — B, S LG 6k 3,4-—
F2 FLUR BE MR (3 ,4-dihydroxypipecolic acid) ,

&7 TEEAK(HE), EI-MS m/z 145
[M]*,'H-NMR ( DMSO-d, ,400 MHz)5:8.36(1H,s,
7-COOH) ,4.15 (1H,s,3-0H) ,3.67 (1H,s, H:3),
3.16(2H, m,H-6),2.50 (1H, m,H-4a) ,1.82(1H,
m,H-4b),1.23 (2H, m, H-5) ; "C-NMR ( DMSO-d, ,
100 MHz) §:67.8 (C-2),61.4(C-3),28.9(C-4),
20.7(C-5),40.0(C-6),174.4(C-7). M F¥IEY
SCHR [ 13 i8R — 80, e kW 7 ok 3-8k
WK BE R (3-hydroxypipecolic acid) ,

&8 JC s W A (HEE) , Molish 2 )i
FHE  EI-MS m/z 341 [M] " ,"H-NMR ( DMSO-d, ,400
MHz)5:6.58 (1H,d,J =6.8 Hz,H-1),6.21 (1H,d,
J=4.4 Hz, H-1") ,4.17 ~ 4.91 (10H, % &5 4 - 1)
40),2.88 ~3.70(11H,m, &I A ; "C-NMR
( DMSO-d, , 100 MHz) §:96.8 (C-1),70.2(C-2),
75.1(C-3),72.6(C-4),76.6 (C-5),63.8(C-6),
92.1(C-1"),69.6(C-2"),73.0(C-3"),71.2(C4"),
74.7(C-5"),61.1(C-6") . DL L%l 5 3CHk [ 14 4R
W3, KB A Y 8 R a-D-Ni I 3 4 B - (1—
17)-3"-80 3-3"-% A -p-D-nt v # 4 W ( a-D-
glucopyranosyl-( 1 — 1’)-3'-amino-3'-deoxy-B-D-
glucopyranoside ) ,

&9 JC s U] A (H EE) , Molish 2 i
PR, EI-MS m/z 312 [M]* ,'H-NMR ( DMSO-d, ,400
MHz)§:6.65(1H,d,J=6.4 Hz,H-1) ,6.29(1H,d,
J=4.6 Hz, H-1") 410 ~4.97 (8H, K - A) ,
2.86 ~3.98 (10H, m, # % # I 19 4 ); "C-NMR
(DMSO-d, , 100 MHz) §:103.8 (C-1),74.7 (C-2),

. 48 -

75.2(C-3),70.5(C4),65.6(C-5),96.7(C-1"),
73.2(C-2"),76.7(C-3"),70.1(C4"),76.5(C-5"),
69.5(C-6") . LA E%ds 5 3k [ 15 ] i 1k & ¥ 4
Be—3 BEAAEY 9 N B-D-HE I AR KEEE-(1-6") -
0-B-D -1, I 4 45 B 17 ( 8-D-xylopyranosyl-(1—6") -0-
B-D-glucopyranoside )

&Y 10 Jo (3% W [E A (F ) |, Molish )2 )i
FAPE , EI-MS m/z 342 [M] * ,'H-NMR ( DMSO-d, ,400
MHz) 8:6.66 (1H, s, H-1),6.30 (1H, s, H-1")
3.97 ~4.92 (11H, ¥ FL. B E WA ),2.87 ~3.75
(10H, m, i % # b 19 %0) ; "C-NMR ( DMSO-d, , 100
MHz)§:103.1(C-1),70.6(C-2),73.4(C-3),70. 1
(C4),76.6 (C-5),60.9(C-6),96.8(C-1"),74.7
(€C-2"),76.8(C-3"),70.5(C4"),75.1(C-5"),69.9
(C-6") . LA &S S SCmk [ 16 ] 38 b & W # ik —
B EALE Y 10y B-D-Mk i 2 FLE - (1-67) -
0-B-D-1 i #5745 4 F ( B-D-galacopyranosyl-(1—6") -
0-B-D-glucopyranoside ) ,,
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