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Abstract: Objective To investigate the phenolic constituents in the fruit of Gardenia jasminosides var. radicans. Methods The
phenolic constituents were isolated and identified by chromatography on silica gel, Toyopearl HW-40, Sephadex LH-20, MCI gel
CHP-20, ODS, and RP-HPLC. Their structures were elucidated on the basis of physicochemical properties and spectral analyses.
Results Seventeen compounds were isolated from 50% aqueous acetone extract from the fruit of Gardenia jasminosides var. radicans
and identified as 3,3',5-trimethoxy-9,9"-epoxylignane-4,4'-diol (1), 3,4-divanillyltetrahydrofuran (2), marphenol C (3), sinapaldehyde
(4), hydroxycinnamic acid (5), isoferulic acid (6), caffeic acid (7), isofraxidin (8), isoscopoletin (9), 6-methoxy-7-hydroxycoumarin
(10), 6,7-dihydroxycoumarin (11), syringic acid (12), 3-hydroxy-4-methoxybenzoic acid (13), 3,4-dihydroxybenzoic acid (14),
p-hydroxybenzoate (15), 4,5-dihydroxy-3-methoxy-benzoic acid (16), and gallic acid (17). Conclusion All 17 compounds are
isolated from this plant for the first time.
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KHEF NPEEEL (Rubiaceae) Ha T JEAEYI/KAE
¥ Gardenia jasminosides Ellis var. radicans (Thunb. )
Makino TR . IKHEF ANET Gardenia
Jjasminosides Ellis [1] 1 N8, 7R EHKIT AR K
A XA s AN ToRRs, 327 00 WiEs .
WG WL, fEE. PU)NEES . KBE T —Fhsh
HARMRARERER, BAEOLT., 2ettmEih
Mo R VR FURAT KT R R (R, )2
RIFH T B B, At SR8, IAR2y 2 2 A
R, K THAMRK BFR. ik, BUEHE
MW &4 M1k, A7 8 HARRE Y 1465 5oy
BT LLIRGEN] AT /K MG T I8P 8 208 ik 0 .
R IKNE - BT & T Ry, 97 R 2 R B0,
AR ZENS R H VAT T 48 R AT L R K HE 73047 R )
WA, B3] 17 Mt &Y, 5
W % % A 3,3 5-trimethoxy-9,9'-epoxylignane-4,4'-
diol (1), 34- — F&F B3 Y A LI (34-
divanillyltetrahydrofuran, 2). marphenol C (3). ¥
F W% ( sinapaldehyde , 4 ) . Xf & 3 A # &
(hydroxycinnamic acid, 5). FFBIZLEZ (isoferulic
acid, 6). MNMEER C(caffeic acid, 7). 7+Z& K IE
(isofraxidin, 8). JBL% NEE (isoscopoletin, 9).
6- W % £ -7- B K © K ( 6-methoxy-7-
hydroxycoumarin, 10). 6,7- “#&&EEFG X (6,7-
dihydroxycoumarin, 11). ] & & (syringic acid, 12)+
3-F2H-A4-HEFRHER  (3-hydroxy-4-methoxybenzoic
acid, 13). 3,4- "R IR TR (3,4-dihydroxybenzoic
acid, 14). X FFKHER (p-hydroxybenzoate, 15)
% & T R -3- L BE ( 4,5-dihydroxy-3-methoxy-
benzoic acid, 16) A E T (gallic acid, 17).
PA A B35 R RN ) oy AR E
1 SR

Bruker AVANCE 111 500 AR S E4RAX (A 6 A
A, N-1100 BUeie 2 RAX (L2 B
AIRATD, A-1000S BRI THL L2 BIES
AIRAFD, N-1111 BAGKIEHRER (LiEZH
XA R AT, FEEHE LC50 B s il 2 A
WA GEEBLBAC BRI AR, UV200 A%
HMRIIES, YMC-Pack ODS-A 34+ (250 mm X 10
mm, 5 pm, HA YMC HRAFD. #EEiEEE
MCI gel CHP-20 (HA=ZE{2%2/ 7)), Toyopearl
HW-40 (HA TOSOH /A #]), Sephadex LH-20
(Parmacia Biotech A &), # €43 fir X H(160~

200 H, #H &AL, MEGRERR (R
10~40 um, 7 ST, BL0.7% CMC-Na
HI, BAT, 105 ‘Cihfk 0.5 h), HAbRFRIE 5 Hr

JKHETT 2016 4F 1 F K H G4 JHE, 200
A R 25 K S R S 2005 5 e N o6 BLRME T R A )
JKH¥EF Gardenia jasminosides Ellis var. radicans
(Thunb.) Makino ] F J8 mfc 24 SR 90, AR AE A A
(20160109 FRAFTHT R & 24 K5 R 24540 2 S 2
2 REESE

THEKHE T (9.8 kg) F 50% 5 7K A B 20 2%
PEPEE 3 Wk, JEIE, EIFREOH, SRJEMRIRRIE IR
HIFBNLIRE 2.3 kg BEM 8 L/KIEE, KIKH
FilE (5X8 L)y BERRAEE (5X8 L)y /KHIFIIE
TEE (5X8 L) ZEHL, o ik4E 515 247 i Bk AL HL
AL (104.8 g) BHIR LBEAHGAL (199.1 ) IE
TEEREBERAL (6502 g)o BEER ZBEHAL LR IR
(100~200 H) fitsne, & HGE-FEE (100 :
0—0 : 1000 #REEHEN, #HERIREIFERE] 8 M
45 A1~A8. A3 (34.2 g) ShERFEETE B, il
Bf-TNER (100 @ 1—1: 1) BREEPERL, 753 10 ME
WrBL A3-1~A3-10. A3-9 (1.3 g) 4 Toyopearl
HW-40C £, FEESEBA R 5 AR B A3-9-1~
A3-9-5. A3-9-4 (472 mg) L& iAHERE (HEE-
K60 1 40) Hl&EFBNAY 2 (3.68 mg). 4 (1.15
mg). 9 (239 mg). 10 (1.98 mg). A3-9-5 (40.1 mg)
ZHI A (FEE-K 351 65) HI&ERLEY 3
(27.15mg). A3-10 (3.7 g) %4 Sephadex LH-20 £,
FEE-7K (70 & 30)BEBLA 2] 4 MRS Bt A3-10-1~
A3-10-4. A3-10-2 (38.8 mg) L4 WA CHIfE-
K50 0500 HIESRENEY 1 (1.35mg). 8 (1.46
mg). A4 (21.0 g) £ MCI gel CHP-20 #, -
7K (80 :20—>100 : 0O BEEEHEMIATH] 6 NI 53 B
A4-1~A4-6. Ad4-1 (12.6 g) % ODS FEkE, FEE-
K (30 1 70—100 : 0O BEEEHEML, 133 4 4IRS
Bt Ad-1-1~A4-1-4, A4-1-1 (7.5 g) %4 ODS HJE
¥, HEE-/K (10 D 90—100 : 0) BHEEWEH, 5%
15 MR B A4-1-1-1 ~ A4-1-1-15. A4-1-1-3
(539.24 mg) 4 Sephadex LH-20 #4:, -7k (30 :
TOOPEWLAF 2N 7 AT 7 B Ad-1-1-3-1~A4-1-1-3-7
A4-1-1-3-7 Sl & WHAH (CREE-K 25 0 75) BEIE
P13 (531 mg). 15 (8.69 mg). Ad-1-1-5 (213.06
mg) £ Toyopearl HW-40C £, FEE-7K (30 : 70)
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Ve, 1527 MR B Ad-1-1-5-1~A4-1-1-5-7

A4-1-1-5-6 (8.20 mg) £l & iAH CFHEE-7K 35 1 65)
BEEY 16 (1.79 mg). Ad-1-1-6 (492.92 mg)

2t Sephadex LH-20 t, HIEE-7K (30 @ 700 BEMifs
Flo5 AN DB Ad-1-1-6-1 ~ A4-1-1-6-5 .

A4-1-1-6-4 (38.68 mg) LM% WA (FHEE-/K 30 :
701521k &4 12(7.43 mg) . Ad-1-1-6-5(90.03 mg)
L2 (FREE-/K 30 @ 70) 28L& T (6.32
mg). 11 (7.96 mg). A4-1-1-9 (199.01 mg) £l
WA (HEE-7K 20 @ 80) 1HEMLEY 6 (7.47 mg).

A4-1-2 (1.0 g) LEERAE A BB 0 (16 ¢
1=1 1) BERBAR 7 NMERS B Ad-1-2-1~
A4-1-2-7. A4-1-2-6 (18.23 mg) A4 (FHEE-
K27 :63) HEHLAEYIS (486 mg). A4-3 (1.7g)
A R - EE (50 0 111 1) BREEEM,
53 5 N B Ad-3-1~A4-3-5, A4-3-1 (637.08
mg) SRERHE, & LE-FEE (80 1150 1 1)

BREEGENAT R 4 NI B Ad-3-1-1~A4-3-1-4.

A4-3-1-2 (17.34 mg) & CFEE-/K 30 © 70)
BREMEEY 14 (1.46 mg). AS (122 g) £ JE ODS
FE, HIEE-7K (10 2 90—100 1 0) BEEEWEML, 753
36 MRS BE AS-1~A5-36. A5-7 (45.09 mg) £
H A B CFFEE-K 13 0 87) BEMLEY 17

(2.89 mg).
3 HFHHEE
&Y 1. AEkhR, =& AR N FE .

ESI-MS m/z: 373 [M—H]", 7 73 A C21Ha6060 [0l
—34.2° (¢ 0.03, CHCl3). 'H-NMR (500 MHz, CDCl5)
0: 6.78 (1H, d, J = 8.0 Hz, H-5"), 6.57 (1H, d, J= 8.0
Hz, H-6'), 6.48 (1H, brs, H-2"), 6.24 (2H, brs, H-2, 6),
3.93 (1H, overlapped, H-9a), 3.92 (1H, overlapped,
H-9'a), 3.83 (6H, s, 3, 5-OCH;), 3.81 (3H, s,
3'-OCH3), 3.52 (1H, overlapped, H-9b), 3.51 (1H,
overlapped, H-9'b), 2.61~2.50 (4H, overlapped, H-7,
7", 2.15 (2H, overlapped, H-8, 8'); 3C-NMR (125
MHz, CDCl) d: 146.9 (C-3, 5), 146.4 (C-3"), 143.9
(C-4"), 133.0 (C-4), 132.3 (C-1), 131.5 (C-1"), 121.3
(C-6"), 114.1 (C-5"), 111.0 (C-2"), 105.2 (C-2, 6), 73.3
(C-9%, 73.2 (C-9), 56.2 (3, 5-OCH3), 55.8 (3'-OCHa),
46.4 (C-8, 8", 39.8 (C-7"), 39.2 (C-7). LA LEHE 5
WA PR E A — P, MEENKED 1N
3,3',5-trimethoxy-9,9'- epoxylignane-4,4’-diol.
ay 2. BEMAR, =SB RBHME,

ESI-MS m/z: 343 [M—H], T3 A CaoHuOs.
'H-NMR (500 MHz, CDCl;) é: 6.78 (2H, d, J = 8.0
Hz, H-6, 6'), 6.56 (2H, dd, J = 8.0, 1.8 Hz, H-5, 5),
6.49 (2H, d, J= 1.8 Hz, H-2, 2"), 3.90 (2H, dd, J = 8.6,
6.6 Hz, H-9a, 9'a), 3.82 (6H, s, 3, 3'-OCH3), 3.52 (2H,
dd, J = 8.6, 5.7 Hz, H-9b, 9'b), 2.57 (2H, m, J = 13.7,
6.6 Hz, H-7a, 7'a), 2.51 (2H, dd, J = 13.7, 7.8 Hz,
H-7b, 7'b), 2.15 (2H, m, H-8, 8'); *C-NMR (125
MHz, CD;0OD) 6: 146.4 (C-2, 2), 143.9 (C-4, 4'),
132.2 (C-1, 1", 121.3 (C-6, 6"), 114.1 (C-5, 5"), 111.0
(C-2, 2", 73.2 (C-9, 9'), 55.7 (3, 3'-OCH3), 46.4 (C-8,
8"),39.1 (C-7, 7). A bHdi 5 STk o 5 A — 50,
WS SEAL B 2 0N 3,4- 7 B Y AUV

EY 3. BEMR, =S AR R
ESI-MS m/z: 285 [M—H], 713N Ci3His07.
'"H-NMR (500 MHz, CsDsN) 6: 7.25 (1H, d, J = 8.0
Hz, H-5), 7.14 (1H, d, J = 1.8 Hz, H-2), 7.02 (1H, dd,
J = 8.0, 1.8 Hz, H-6), 4.81 (1H, d, J = 6.6 Hz, H-7),
4.46~4.30 (4H, overlapped, H-7', 9'), 3.76 (3H, s,
3-OCHs), 3.61 (1H, m, H-8'), 3.21 (1H, m, H-8);
BC-NMR (125 MHz, CsDsN) d: 179.0 (C-9), 149.0
(C-3), 148.4 (C-4), 131.2 (C-1), 119.8 (C-6), 116.5
(C-5), 110.9 (C-2), 86.7 (C-7), 70.4 (C-9"), 70.3 (C-7"),
56.0 (-OCH3), 48.6 (C-8), 46.7 (C-8"). LA E¥iE 5
R TE He A — 2, W% 5 &) 3 4 marphenol Co

EY 4: HEMAKR, =FBRBFE M.
ESI-MS m/z: 207 [M—H], ¥ A CiH;2040
'"H-NMR (500 MHz, CD;0D) é: 9.57 (1H, d, J = 7.8
Hz, H-9), 7.58 (1H, d, J = 15.7 Hz, H-7), 6.99 (2H,
brs, H-2, 6), 6.67 (1H, dd, J = 15.7, 7.8 Hz, H-8), 3.89
(3H, s, 3, 5-OCH3); "*C-NMR (125 MHz, CD;0D) ¢:
196.1 (C-9), 156.5 (C-8), 149.6 (C-3, 5), 140.8 (C-4),
127.1 (C-7), 126.5 (C-1), 107.6 (C-2, 6), 56.9 (3,
5-OCHs). LA F4RiE 5 SOl iE A — 50, #ids e
WEY 4 NITFiE.

&Y s BEPPRES W (HEE, =Fkx
RiPHPE . ESI-MS m/z: 163 [M—H], 7R K
CoHs03. 'H-NMR (500 MHz, CD;0D) §: 7.69 (1H, d,
J =159 Hz, H-7), 7.44 (1H, d, J = 8.6 Hz, H-2, 6),
6.80 (1H, d, J = 8.6 Hz, H-3, 5), 6.27 (1H, d, J=15.9
Hz, H-8); '3C-NMR (125 MHz, CD;0D) §: 171.0
(C-9), 161.2 (C-4), 146.6 (C-7), 131.1 (C-2, 6), 127.2
(C-1), 116.8 (C-3, 5), 115.7 (C-8). LA ¥4k 5 LR
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TEOEAR—, MUEEEY S R HE R .

tEY 6: MR, ZFAERR N FE M.
ESI-MS m/z: 193 [M—H], 4T3~ CioH10040
'H-NMR (500 MHz, CDs;0D) é: 7.59 (1H, d, J = 15.8
Hz, H-7), 7.16 (1H, brs, H-2), 7.05 (1H, d, J= 8.2 Hz,
H-5), 6.80 (1H, d, J = 8.2 Hz, H-6), 6.30 (1H, d, J =
15.8 Hz, H-8), 3.88 (3H, s, 4-OCH3); *C-NMR (125
MHz, CD;OD) §: 171.0 (C-9), 150.5 (C-4), 149.4
(C-3), 146.9 (C-7), 127.8 (C-1), 124.0 (C-8), 116.5
(C-6), 115.9 (C-5), 111.7 (C-2), 56.4 (4-OCH3). LA_E
Bl 50k E A — ), MUEEED) 6 R
R BRI o

a7 aEstd (R, =&ALk BH
PE. ESI-MS m/z: 179 [M—H]", 213N CoHsOso
'"H-NMR (500 MHz, CD;0D) ¢: 7.40 (1H, d, J=15.8
Hz, H-7), 7.01 (1H, d, J = 1.7 Hz, H-2), 6.95 (1H, dd,
J =82, 1.7 Hz, H-6), 6.75 (1H, d, J = 8.2 Hz, H-5),
6.16 (1H, d, J= 15.8 Hz, H-8); '*C-NMR (125 MHz,
CD;0D) 0: 167.9 (C-9), 148.1 (C-4), 145.6 (C-3),
144.6 (C-7), 125.7 (C-1), 121.2 (C-5), 115.8 (C-2),
115.2 (C-6), 114.7 (C-8). LA L% 5 CikfiE it
A5, WEERAEY T RS .

&Y 8: WETEMMA, =FIERPFH
P . ESI-MS m/z: 223 [M~+H] ", 43T 3N CiiH100s.
'H-NMR (500 MHz, CD;0D) §: 7.85 (1H, d, J = 9.4
Hz, H-4), 6.92 (1H, s, H-5), 6.22 (1H, d, J = 9.4 Hz,
H-3), 3.95 (3H, s, 8-OCH3), 3.90 (3H, s, 6-OCH3);
BC-NMR (125 MHz, CD;0D) d: 163.4 (C-2), 147.5
(C-6), 146.5 (C-4), 145.8 (C-9), 144.7 (C-7), 136.3
(C-8), 112.9 (C-3), 112.2 (C-10), 105.1 (C-5), 61.7
(8-OCHj3), 56.9 (6-OCH3). DL 5 STk i F A
— 0, MUEEE G 8 T 6,8- HIEIE-T- R A
TR, RIRZE .

&Y 9. BmETERHA, =TI
. ESI-MS m/z: 191 [M—H]", 2T RN CioHsO40
'"H-NMR (500 MHz, CD;OD) ¢: 7.84 (1H, d, J = 9.4
Hz, H-4), 7.09 (1H, s, H-8), 6.76 (1H, s, H-5), 6.19
(1H, d, J = 9.4 Hz, H-3), 3.90 (3H, s, 7-OCH;);
BC-NMR (125 MHz, CD;0D) 6: 164.1 (C-2), 153.0
(C-7), 151.4 (C-9), 147.1 (C-6), 146.1 (C-4), 112.6
(C-10), 112.5 (C-5), 109.9 (C-3), 104.0 (C-8), 56.8
(7-OCH3). LA B3 5 SCoRRE AR — 500, s
EEND 9 R NI,

&Y 10: wETERH AR, =T8RP
. ESI-MS m/z: 191 [M—H] ", 4> T RN C1oHgO40
'H-NMR (500 MHz, CD;0D) §: 7.85 (1H, d, J = 9.4
Hz, H-4), 7.11 (1H, s, H-5), 6.76 (1H, s, H-8), 6.19
(1H, d, J = 9.4 Hz, H-3), 3.90 (3H, s, 6-OCH;);
BC-NMR (125 MHz, CD;0D) d: 164.1 (C-2), 153.2
(C-7), 151.5 (C-9), 147.2 (C-6), 146.1 (C-4), 112.5
(C-3, 10), 109.9 (C-5), 104.0 (C-8), 56.8 (6-OCH3). LA
AR S oCER iR E A -, S EAAE Y 10
N 6-HEIE-7T- AT R,

&Y 11 TEEREG R (R, =&k
P ESI-MS m/z: 177 [M—H], 40 TN
CoHO4. 'H-NMR (500 MHz, CD;0D) ¢: 7.77 (1H, d,
J =9.4 Hz, H-4), 6.93 (1H, s, H-8), 6.74 (1H, s, H-5),
6.16 (1H, d, J = 9.4 Hz, H-3); 3C-NMR (125 MHz,
CD;0D) J: 164.3 (C-2), 152.0 (C-9), 150.5 (C-7),
146.1 (C-6), 144.5 (C-4), 113.0 (C-3), 112.8 (C-5),
112.5 (C-10), 103.6 (C-8). LA H 5 ikl FE A
—U2, WESEAEY 11N 6,1- REFE R,

&Y 12: EsHIREG S (FED, =&k
S FAYE. ESI-MS m/z: 197 [M—H], 2 TR N
CoH100s. 'H-NMR (500 MHz, CD;0D) §: 7.31 (2H, s,
H-2, 6), 3.86 (6H, s, 3, 5-OCH;); "C-NMR (125
MHz, CD;OD) ¢: 169.9 (-COOH), 148.8 (C3, 5),
141.7 (C-4), 121.8 (C-1), 108.3 (C-2, 6), 56.7 (3,
5-OCHs). DA B#¥E 5 soikiiE A — 50, s
ENE 12 AT HE.

EW13: AT ERAR, =S8R
. ESI-MS m/z: 167 [M—H] ", 73T CsHgOq0
"H-NMR (500 MHz, CD;OD) ¢: 7.55 (1H, brs, H-2),
7.54 (1H, d, J = 8.8 Hz, H-6), 6.82 (1H, d, J = 8.8 Hz,
H-5), 3.88 (3H, s, 4-OCHs3); "*C-NMR (125 MHz,
CD;0D) ¢: 167.3 (-COOH), 151.1 (C-4), 147.5 (C-3),
125.3 (C-6), 121.8 (C-1), 115.8 (C-2), 113.8 (C-5),
56.4 (4-OCHs). LA B3 5 SCukfkiE A —g0,
WA EA G 13 3- 520 -4- A LR HR .

& 14: ABTEH AR, =T8N
PE. ESI-MS m/z: 153 [M—H]", 4> F 3N CHO4.
'"H-NMR (500 MHz, CD;0D) 6: 7.44 (1H, d, J = 2.0
Hz, H-2), 7.43 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.80
(1H, d, J = 8.2 Hz, H-5); “C-NMR (125 MHz,
CD;0D) ¢: 170.3 (-COOH), 151.5 (C-4), 145.9 (C-3),
123.9 (C-6), 123.0 (C-1), 117.7 (C-5), 115.8 (C-2). Lk
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RS SRR IE A Y, S EAAY 14
N 3,4- " FRFEKHR

&M 15: AETERH K, =S8R
. ESI-MS m/z: 137 [M—H], 773N C7He03.
'H-NMR (500 MHz, CD;OD) §: 7.86 (2H, d, J = 8.8
Hz, H-2, 6), 6.80 (2H, d, J = 8.8 Hz, H-3, 5);
BC.NMR (125 MHz, CD;OD) ¢: 169.3 (-COOH),
163.4 (C-4), 133.0 (C-2, 6), 122.7 (C-1), 116.0 (C-3,
5). VLB SCkoE A S0, M et S
Y15 X IR .

EY 16: AtERIRG S (FED, —=F1bek
KN PEYE . ESI-MS m/z: 183 [M—H], 4T iA

CsHsOs. 'H-NMR (500 MHz, CD;0D) ¢: 7.18 (2H, d,
J=12.0 Hz, H-2, 6), 3.87 (3H, s, 3-OCH3); *C-NMR
(125 MHz, CD;0D) §: 170.0 (C-7), 149.0 (C-3), 146.2
(C-5), 141.7 (C-4), 122.1 (C-1), 112.2 (C-6), 106.3
(C-2), 56.6 (3-OCHs). LA % 5 ki F A —
T, WS EAE 16 J9 & TFiR-3- H KL
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