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Chemical constituents from the flowers of Punica granatum

ZHOU Cai-hong',  JIN Chen’,  ZHAO Yan-hong',  XIONG Yao', LI Tong', ZHANG Ling'"

(1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China; 2. Key Laboratory for Modern Preparation of
TCM, Ministry of Education, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

ABSTRACT: AIM To study the chemical constituents from the flowers of Punica granatum L.. METHODS

The 60% ethanol extract from P. granatum was isolated and purified by silica, Sephadex LH-20, ODS, semi-pre-
parative HPLC and recrystallization, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. RESULTS Twelve compounds were isolated and identified as B-1, 4, 6-tri-O-gal-
loyl-D-glucose (1), butylbrevifolin carboxylate (2), methy brevifolincarboxylate (3), brevifolin (4), 1, 6-di-
0-galloyl-B-D-glucopyranose (5) , ellagic acid (6) , biochanin A (7), retusin-8-methylether (8) , taraxerol (9),
sitosterol (10) , B-sitosterol palmitate (11), crispin A (12). CONCLUSION Compounds 1-3, 7-12 are iso-
lated from genus Punica for the first time, and compounds 1-4, 7-12 are isolated from this plant for the first time.

KEY WORDS: Punica granatum L; flowers; chemical constituents; isolation and identification
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HE - dETIRZGME) . 2005 SRR (R AEARE - 4EE
IRZAEY . BURZY PR oE R W, A AL SR B 1
P . ORI, JRTTRE IR SO R RE | TR O I A
PRI 5T A A TR, TR R 5T Ak R S
K2 b oA T2, (R H A C T AR
SRS D, AR DL 2By sy £
FEIAE T MR OB IE T R A REg
RIS T ASI] = o oty i R A HPLC 8803, R
R RN R R RS R A A
LR ORI TP e R oy B AR 8 8-H F fhayE, 7-F8 0k
-4 6- AR B . SANIER | SRR
Wi, S S R D LR R AT RS
60% CEEFEHCAREAL , fEAE . IE T BB 4 5
BE 12 MG, K 1~4 7~12 HERMIXE
Yrh oy s s, 1~3, 7~12 HEXRMNAREIEHY
B E]

1 &

Mercury 600 #U#% @ H AL (L [E Varian 24
Fl); Agilent 1260 %I w5 20 M (% AL (£ H
Agilent A 7)) ; RE-201 BUBEREZE R4 . ZF, =%
AR AL (BT IH i A4 % B A A SR A BR 2 W) )
HC-150T2 B3k Z D RE M WAL (A JHE T & ml &
PUAA BRA D) s BAVERE X TR (LSS
ST R A BRA ) ; HH-6 B % i 1E IR K 78
(EAERIRARAF); AB104-N Bl 7K (7
rZ—, Fit Mettler-Toledo 2\ ] ) o £ 335 1k it |
HZOIERER G, D101 BUKFLWC K IR (35 5%
HALTT ), CMC-Na &7 (254 A b8
HIRAF ; WK 10% HiR-L8E ( HE) ; Seph-
adex LH-20 Bt (3£ GE A #]) . mAtH (3
[ CILAF); HEE (@i, PPkl o R
N 5 HAhRI A R Al

AIRRAENG TORsR AT | WA | EIRSEHE, 2508
R RE 2 DL S A MEEY A W
Punica granatum L. [ATEEAEHRE
2 REE5HNE

B8 kg THEAEIE, FH R DIRE R REHLIY
60% LE 60 °C n# A F2 B 2 ¥, BFIK 60 min,
PRBOR YAk ug, G IFIRW, WURW ST B
B, HEEAK IR EE A IRE, 20 SRR
ik, Pk, CROTR, IETBEAERETL
o, MIEFISIE T ERARE (867.7¢) MifA
HEETEARE (43.9 ¢)

1E T EEAEHGE AR5 22 AB-8 KALIWM G, Ll

BE-7K (5% . 30% , 40% . 60% . 90% ) % Ji Vi
E) S AMESr Fro 1~Fr. 5, 18 Fr.4 (273.34 ¢)
AR, LA - HEE (100 1~0 2 1)
BAEEVEML, 14 6 DI 4r Fr.d 1~ Fr.4.6, H
Fr. 4.4 29K ODS, RAHF: 3% . Sephadex LH-20
Irey, Mkl ARk [ PEEK (25:75) ],
HLESh, BEAW 1(9.25 mg). 5 (8.00 mg);
Fr. 4. 3 4 Sephadex LH-20, VRGN, 2982
IR R, B 7 Ay Fr.4.3.1~Fr. 4.3.7,
Fr.4.3. 3 idrEfchE, & & H -l (8:1) ik
B, =45 &, S &% 2 (1031 mg). 6
(6.13 mg); 184> Fr.5 (37.13 g) ZwEA:, —
AW BE-HEE (12051, 60 : 1, 30: 1, 10 : 1,
5:1.,0:1) BEME, W2 aiEsil, 67715 8 1
W44y Fr.5.1~Fr. 5.8, Fr.5.3 %4 Sephadex LH-20,
BALAEY 12 (8.24 mg); Fr.3 (125.65 g) &
J£ ODS, LIHEE-/K (5 : 95, 30: 60, 50 : 50,
80 :20, 0:100) FEEEVEML, 135 ME> Fr.3. 1~
Fr.3.5, Fr.3.3 £l a0l [ K (30 ¢
70) 1, BEW 3 (20.68 mg) . 4 (45.75 mg) .
FUMBEAEECERAL (43.9 g) ZREIAE, LUAT k-
IR BE (200 : 1, 150: 1, 100 = 1, 80 : 1,
50:125:1,10:1,5:1,0:1) BSEEBA
10 MBS Fr. 6 ~ Fr. 15, P4 A k-2 R £ B B
JEVE, E R, EA ARG T
(4.38mg) ., 8 (5.57 mg), 9 (6.01 mg), 10
(12.10 mg) . 11 (15.28 mg) .
3 LML TE
&YW 1. AEBAER, FeCl, BO2HME, %
WA Wy 2 JE A7 76, ESI-MS m/z: 635.1 [M-H]™,
T CpHy, O, AR R 0 8 S8 A B0
iz 4k & ¥ A 8 B 25 '"H-NMR (600 MHz,
CD,0D) &: 7.16 ( 2H, s, H-galloyl ), 7.11
(2H, s, H-g-alloyl), 7.07 (2H, s, H-galloyl)
KRR ERTFAES, 86 NIRRT, e
HABEFRERHE R 3 ANEE FBER, 579
(1H, d, J=8.2 Hz, gle-H-1), 5.23 (1H, t, J=
9.6 Hz, gle-H-4), 4.45 (1H, dd, J=12.4, 2.3
Hz, gle-H-6), 4.23 (1H, dd, J=12.4, 4.9 Hz,
gle-H-6), 4.06 (1H, m, gle-H-5), 3.85 (1H,
t, J=9.3 Hz, gle-H-3), 3.66 (1H, m, glc-H-2)
obE FRYSESE S PC-NMR (151 MHz, CD,0D) &;
166.9, 167.4, 168.1 (3xgalloyl-CO) N 3 MEE
THEE E AR AE S, 146.4, 146.5, 146.5
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(3x galloyl-C-3, 5), 139.9, 140.1, 140.1 (3 x
galloyl-C-4) , 120.5, 121.0, 121.2 (3 xgalloyl-C-
1), 110.3, 110.4, 110.6 (3xgalloyl-C-2, 6) K
WE I LR ES, 63.6 (gle-C-6),
71.9 (gle-C-4), 74.1 (gle-C-2), 74.4 ( gle-C-
3), 76.0 (gle-C-5), 95.8 (gle-C-1) kH FoRfS
So DLEERE S SCGER [8] HA—F, HUEEN B-
1, 4, 6-=-0- % BT WAL,

AW 2. B 65K, ESI-MS m/z: 347.1
[M-H]*, +F3 C,H,O0,,'H-NMR (600 MHz,
DMSO-d,) &: 7.30 (1H, s, H-7), 4.41 (1H,
dd, J=7.8, 2.0 Hz, H-8), 4.06 (1H, dt, J=
10.8, 6.7 Hz, H-1a’), 3.98 (1H, dt, J=10.8,
6.5 Hz, H-1a’'), 2.99 (1H, dd, J=18.6, 7.8
Hz, H-9a), 2.43 (1H, dd, J=18.6, 2.1 Hz,
H-9b), 1.51 (2H, m, H-2'), 1.22 (2H, m,
H-3'), 0.82 (2H, t, J=7.4 Hz, H-4");“C-NMR
(151 MHz, DMSO-d,) &: 13.5 (C-4"), 18.5 (C-
3'), 29.9 (C-9), 37.1 (C-2'), 40.8 (C-8),

64.3 (C-1'), 108.0 ( C-7), 113.0 ( C-7a),
115.0 ( C-3a), 138.6 (C-3), 140.3 (C-6),
143.7 (C4), 145.7 (C-2), 149.6 (C-5),

160.2 (C-1), 171.9 (C-11), 193.0 (C-10). LA
FEIES SR [9] FAR—E, HUEEREH butylbrev-
ifolin carboxylate ,

EEY 3. IRBEAEIRGS T, FeCl, (55 FH
PE, U A B F & A7 75, H-NMR (600 MHz,
DMSO-d,) &: 10.89 (1H, s), 10.12 (1H, s),
10.06 (1H, s) N3 N EEMES, 7.30 (1H,
s) NIFEAMES, 442 (1H, dd, J=7.8, 2.1
Hz), 2.97 (1H, dd, J=18.7, 7.8 Hz), 2.46
(1H, dd, J=4.1, 2.1 Hz) 23 ABX &2HfE Y,
3.62 (3H, s) £HHFA CH,0-FKi; °C-NMR
(151 MHz, DMSO-d,) &: 37.0 (C-10), 40.6
(C-9), 108.1 (C-7), 113.0 (C-3a), 115.0 (C-
7a), 138.4 (C-3), 140.3 (C-5), 143.6 (C-4),
145.8 (C-2), 149.7 (C-6), 160.1 ( C-8),
172.5 (€C=0), 193.0 (C-11). LA F%cde 5 3cmk
[10] A2, B AT JR AR By R H g

k&Y 4, B @K, ESI-MS m/z; 247.0
[M+H]", 4F2L C,H,0,,'H-NMR (600 MHz,
DMSO-d,) &: 7.29 (1H, s, Ar-7), 3.16, 2.50
(% 2H, t, %K EH F-CH,-CH,-) ;" C-NMR
(151 MHz, DMSO-d,) &: 23.9 (C-8), 33.0 (C-
104

9), 108.0 (C-7), 113.2 (C-7a), 115.5 (C-
3a), 140.2 (C-3), 141.4 (C-6), 144.2 (C-4),
145.0 (C-2), 149.3 (C-5), 160.6 ( C-1),
195.5 (C-10) . VA E#IE S0k [11] AR -3,
s 7 R SRR

&Y 5. AGRAER, FeCl, OS2 HME, %
WA Wy % BEfF 76, ESI-MS m/z; 483.1 [M-H] ™,
I3 F3 CogHyy Oy, AR LA 1 1 BE A0 5 5801 B
Wz AL A W) R B 5T 248 B B I 25 . '"H-NMR (600
MHz, CD,0OD ) &: 7.14 ( 2H, s, H-galloyl ),
7.08 (2H, s, H-galloyl) AR EFETFHES, N
4 AP PR BT, DNy B IR A
2B TBERE, 5.69 (1H, d, J=7.4 Hz, gle-
H-1), 4.56 (1H, dd, J=12.1, 2.1 Hz, gle-H-
6), 4.41 (1H, dd, J=12.1, 5.0 Hz, gle-H-6),
3.74~3.71 (1H, m, gle-H-5), 3.53~3.51 (3H,
m, gle-H-2, 3, 4) RH L S 15%5; “C-NMR
(151 MHz, CD,0D) &: 167.1, 168.4 (2xgallyol-
CO) by 2 W& FWE I 0 Pk B A 15 455 110.3,
110.7 (2xgalloyl-C-2, 6), 120.7, 121.4 (2xgal-
loyl-C-1), 140.0, 140.5 (2xgalloyl-C-4), 146.6,
146. 6 (2xgalloyl-C-3, 5) A& T HEIE A ZEIH
WlE S, 64.6 (gle-C-6), 71.3 (gle-C-4), 74.2
(gle-C-2), 76.6 (gle-C-5), 78.2 ( gle-C-3),
96.1 (gle-C-1) M¥E EfRfES. DL BB Sk
[12] HA -2, #EEEN B-1, 6-Z-0-E Tt
SRR HIRE

K& 6. HAR A RS S, ESI-MS m/z.
301.0 [M-H]™, 4 F= C, H,O4,'H-NMR (600
MHz, DMSO-d,) &: 10.71 (2H, d, -OH), 7.46
(IH, s, H-3);"” C-NMR (151 MHz, DMSO-d,)
8: 107.7 (C-3, 3'), 110.3 (C-2, 2'), 112.3
(C-1, 1), 136.4 (C-5, 5'), 139.6 (C-4, 4'),
148.1 (C-6, 6"), 159.2 (C-7, 7). i &Y
SCHR [13] HEA 3, B WA

&Y 7. WEEOEIRES M, FeCl, @R HE,
KA F I, ESI-MS m/z: 283 [M-H]™, 471
K C H,0,, WRIGHAMAEHENZI S YL
AHAREEH, FTRE MBS ' H-NMR (600 MHz,
DMSO-d,) 6: 12.87 (H, s, 5-OH), 8.23 (1H,
s, H-2), 7.48 (2H, d, J=8.7 Hz, H-2", 6'),
6.98 (2H, d, J = 8.7 Hz, H-3', 5'), 6.24
(1H, s, H-8), 6.08 (1H, s, H-6), 3.78 (3H,
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s, 4’-OCH, ) ;" C-NMR (151 MHz, DMSO-d,) &:
55.0 (4'-OCH,), 94.23 (C-8), 100.0 (C-6),
112.2 (C-10), 113.5 (C-3', 5'), 121.4 (C-
1), 123.3 (C-3), 130.0 (C-2", 6'), 153.3
(C-2), 157.7 (C-9), 158.9 (C-4"), 161.7 (C-
5), 171.7 (C-7), 179.2 (C-4), VI I %#R 5
BR[14] A3, MEEERIEWE G R A,

k&Y 8. IRFE AL, ESI-MS m/z: 299. 1
[M+H]*, 4+FxX C,H,0,,'H-NMR (600 MHz,
CDCly) &: 7.99 (1H, s, H-5), 7.97 (1H, d,
J=1.9 Hz, H-2), 7.50 (2H, d, J=8.8 Hz, H-
2', H-6'), 7.05 (1H, d, J=8.9 Hz, H-6),
6.98 (2H, d, J=8.8 Hz, H-3', H-5"), 4.08
(3H, s, 8-OCH;), 3.84 (3H, s, 4'-OCH,);"C-
NMR (151 MHz, CDCl,) &: 55.5 (4'-OCH,),
62.1 (8-OCH,), 113.9 (C-6), 114.1 (C-3', C-
5'), 119.2 (C-10), 122.3 (C-5), 124.0 (C-
1), 124.9 (C-3), 130.3 (C-2', C-6'), 134.0
(C-8), 150.1 (C-9), 151.6 (C-2), 153.1 (C-
7), 159.8 (C-4"), 175.9 (C-4). i FEURE S X
Mk [15] AR —3, L% N retusin-8-methyle-
ther,

e, HeaEMBm R (ZE P,
ESI-MS m/z; 425.3 [M-H] , 4T C,H,0, H-
NMR (600 MHz, CDCl,) &: 5.53 (1H, dd, J=
8.2, 3.2 Hz, H-15), 3.19 (1H, dd, J=11.4,
4.4 Hz, H-3), 2.03 (1H, dt, J=12.9, 3.3 Hz,
H-16a), 1.91 (1H, dd, J=14.6, 3.2 Hz, H-
16), 1.09 (3H, s, 25-CH,), 0.98 (3H, s, 24-
CH,), 0.95 (3H, s, 23-CH,), 0.92 (3H, s,
26-CH;), 0.90 (6H, d, J=1.9 Hz, 27-CH,, 29-
CH,), 0.82 (3H, s, 30-CH,), 0.80 (3H, s,
28-CH,);"” C-NMR (151 MHz, CDCl,) &: 15.6
(C-25), 15.6 (C-24), 17.6 (C-11), 18.9 (C-
6), 21.5 (C-30), 26.1 (C-27), 27.3 (C-2),
28.1 (C-23), 28.9 (C-20), 30.0 (C-28), 30.1
(C-26), 33.2 (C-22), 33.5 (C-29), 33.8 (C-
21), 35.0 (C-7), 35.9 (C-12), 36.8 (C-16),
37.7 (C-13), 37.8 (C-10), 37.9 (C-17), 38.1
(C-1), 38.9 (C-8), 39.1 (C-4), 41.4 (C-19),
48.9 (C-9), 49.4 (C-18), 55.7 (C-5), 79.2
(C-3), 117.0 (C-15), 158.2 (C-14), VL %45
530k [16] HA—Z, BT A RIERE,

&P 10, AEERE SR, W TED, UV

365 nm F WK, UV 254 nm | JCWE BE JC ¢
J.'H-NMR (600 MHz, CDCl,) §: 5.35 (1H,
m, H-6), 3.52 (1H, m, H-3), 1.0l (3H, s,
19-CH,), 0.92 (3H, m, 21-CH,), 0.86 (3H,
m, 29-CH,), 0.83 (3H, d, J =2.4 Hz, 26-
CH,), 0.81 (3H, d, J=6.7 Hz, 27-CH,), 0.68
(3H, s, 18-CH,);"” C-NMR (151 MHz, CDCI,)
8: 12.0 (C-18), 12.1 (C-29), 18.9 (C-21),
19.2 (C-27), 19.6 (C-19), 20.0 (C-26), 21.2
(C-11), 23.2 (C-28), 24.5 (C-15), 26.2 (C-
23), 28.4 (C-16), 29.3 (C-25), 31.8 (C-2),
32.0 (C-7), 32.1 (C-8), 34.1 (C-22), 36.3
(C-20), 36.7 (C-10), 37.4 (C-1), 39.9 (C-
12), 42.4 (C-13), 42.5 (C-4), 46.0 (C-24),
50.3 (C-9), 56.2 (C-17), 56.9 (C-14), 72.0
(C-3), 121.9 (C-6), 140.9 (C-5), LI FEURES
SCHR [17] A3, B e A B,

& 11, s (ZFEH %), EI-MS m/z;
654.2 [M+H]", 4rF 2 C,5Hg 0, "H-NMR (600
MHz, CDCl,) &: 5.35 (1H, d, J=5.0 Hz, H-
6), 3.53 (1H, m, H-24), 2.35 (2H, t, H-4),
2.27 (2H, m, H-2"), 1.00 (3H, s, H-19),
0.92 (3H, m, H-12), 0.88 (3H, m, H-16"),
0.84 (3H, s, H-26), 0.82 (3H, m, H-16'),
0.80 (3H, s, H-27), 0.68 (3H, s, H-18);"C-
NMR (151 MHz, CDCL,) &: 12.0 (C-18), 12.1
(C-29), 14.3 (C-16"), 18.9 (C-21), 19.2 (C-
27), 19.6 (C-19), 20.0 (C-26), 21.2 (C-11),
22.9 (C-15"), 23.2 (C-28), 24.5 (C-15),
24.9 (C-3"), 26.2 (C-23), 28.4 (C-16), 29.2
(C-25), 29.3 (C-4', C-5"), 29.4 (C-6"), 29.5
(C-7"), 29.6 (C-8'), 29.8 (C-9'), 29.8 (C-
10" ~ 13'), 31.8 (C-2), 32.0 (C-14"), 32.1
(C-8), 32.1 (C-7), 34.0 (C-22), 34.1 (C-
2'), 36.3 (C-20), 36.7 (C-10), 37.4 (C-1),
39.9 (C-12), 42.4 (C-4), 42.5 (C-13), 46.0
(C-24), 50.3 (C-9), 56.2 (C-17), 56.9 (C-
14), 72.0 (C-3), 121.9 (C-6), 140.9 (C-5),
178.7 (C-1"), DA L& S Cmk [18] FEA—3,
WS R B4 B B PR T

e 12, LETERBIKHmR (HE),
EI-MS m/s: 713.3 [M]*, 7= C,H,NO,, H-
NMR (600 MHz, CD,0D) 6. 5.76 (1H, dt, H-
5), 5.38 (1H, m, H-2), 4.28 (1H, dd, H-

105
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3), 3.89 (1H, d, J = 1.8 Hz, H-2'), 3.87
(1H, d, J=1.5 Hz, H-1), 3.72 (1H, dd, J=
10.4, 3.8 Hz, H-6" ), 3.40~3.34 (1H, m, H-
5" ), 3.31~3.27 (1H, m, H-4" ), 3.31~3.27
(1H, m, H-3" ), 3.20 (1H, dd, J=9.2, 7.8
Hz, H2" ), 2.17 ~ 2.12 (2H, m, H-6),
2.12~2.03 (2H, m, H-9'), 2.02~1.97 (2H,
m, H-6'), 1.75~1.69 (1H, m, H-3'), 1.58 ~
1.54 (2H, m, H-4"), 1.25 (20H, br, H-7 ~
16), 1.39~1.25 (2H, m, H-17), 1.39 ~1.25
(2H, m, H-5'), 1.39~1.25 (2H, m, H-18),
1.25 (6H, br, H-10’'~12'), 1.25 (2H, br, H-
13'), 1.25 (2H, br, H-14"), 0.91 (3H, t, J=
6.9 Hz, H-19), 0.91 (3H, t, J=6.9 Hz, H-
15'); “C-NMR (151 MHz, CD,0D) &: 14.5 (C-
19, C-15'), 23.8 (C-14"), 23.8 (C-18), 26.1
(C-4"), 27.9 (C-9'), 28.3 (C-6"), 30.3~30.9
( C-7-16, C-5', C-10’ ~ 12'), 33.1 ( C-13"),
33.1 (C-17), 33.7 (C-6), 35.9 (C-3'), 54.6
(C-2), 62.7 (C-6"), 69.7 (C-1), 71.6 (C-4"),
72.9 (C-3), 73.1 (C-2'), 75.0 (C-2"), 77.9
(C-3"), 78.0 (C-5"), 104.7 (C-1"), 129.9 (C-
7'y, 131.2 (C-4), 132.0 (C-8'), 134.4 (C-
5), 177.2 (C-1"), LA L%l 50k [19] A
—2, HUETEN crispin A

SE .

seardE, IMGE K, skHabl, SE. ARG KRS
PRSI I]. IRl BE4%, 2009(3) : 33-35; 50.

(1]
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