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Chemical Constituents of Punica granatum Flower
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[ Abstract ] Objective: To investigate the constituents of Punica granatum flower. Method: The
P. granatum flowers were extracted with 60% ethyl alcohol and condensed to a small amount of volume. The
extraction was carried out by petroleum ether, dichloromethane, ethyl acetate and n-butyl alcohol in turn. The
compounds from ethyl acetate extract were isolated and purified by silica gel, semi-preparative HPLC, Sephadex
LH-20 and recrystallization methods, while their structures were identified on the basis of spectral analysis and
comparison of their spectral data with those in the literature. Result: Twelve compounds were isolated and
identified respectively as gallic acid (1), ethyl gallate (2), luteolin (3), 8-O-methylretusin (4), 7-hydroxy-4',
6-dimethoxyisoflavone (5), formononetin (6 ), tricetin (7 ), taraxerone (8), oleanolic acid (9), ursolic acid
(10), D-dulcitol (11), and daucosterol (12). Conclusion: The compounds 4-8 as well as 11 were isolated for
the first time from P. granatum flower (ie. Uighur medicine Gulina) , and compounds 5, 6 and 8 were isolated for
the first time from this genus.
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Mercury-600 % 4% % 4L 9§ 1% ( & Varian 2%
Al) L1260 B 0AH (o 35 A (£ [ Agillent 22 5] ),
YMC ODS-A (10 mm x 250 mm,5 pm) , 2 {6 % it
e G FVEE @38 Ak e (5 BIEEVEAL T ), WA 10%
WilR-£ B (| ), LH20 52 9 5 f 5 4 5k K
(Sephadex LH-20,Z [E GE /A #])
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SE A RBHEY A M Punica granatum i) 1AL
2 RESE

BO i A8 + e 26 % 8 ke, B i, I 60% £ I
60 C A [l 7 42 B 2 ¥k, 45 YK 60 min, FIT 15 32 U
FAED A3 U8, & JF DR, W R 4, 7 R . B R
BB M sKIR R, SRR B A i e — s
LR TG FIIE T BRI IR To A, B2 A5 il
fik \ B bE LR TR VIE T BE OKIRALRE 4 5k
43.9,22.05,163.33,867.7,3 617.55 . W22
TR 5B A7 ¥ B, FH Ay ik -79 i (400 1,30:1,20: 1,
10:1,5:1,2:1,1:1,0: 1) Y R 58, 15 8 1),
40:1 ~20: 1 55 IR AL 3], 28 i AT, A il k- £ 1R
CERRGHEVEN AL G Y 8( 2 15 mg) ;101 1
G- TR LR - R B e B Rk
JREHE A B R, 2 ) £ A 03 B8 Ak B 2(15 mg)
4(12 mg),5(10 mg),6 (30 mg),9 (40 mg), 10
(4 mg) ;51 1R 8 W be- W B 28 498 50 5 Ak IR A
JEVEIR 2 # A > B Ak 5 W 3(15 mg) 521 48

Oy RE A, A - B B R G R R VR, S R
A 53 85 A ALE ) 1(100 mg) 510 1 18 43 [A) A 28 fi
AT 53 85, A BE AR 43 B A5k & ) 7 (18 mg) 11
(10 mg) ,12(35 mg) ,

3 SHHETE

ka1 s RE & (HEE), R
C,H,0,,'H-NMR (600 MHz, CD,0D) §:7.06 (2H,
s); C-NMR (150 MHz,CD,0D)8:170.37( COOH) ,
146.39 (C-3,5), 139.57 (C4), 121.96 ( C-1),
110.30(C-2,6) . LA 848 5 SCHR[9 ] BE A — 2, 1
ENEE TR

&Y 2 AEAF AR (F ), H-NMR (600
MHz, CD,0D) §:1.35 (3H,t, CH,),4.28 (2H, q,
CH,),7.05(2H,s, H2,6); "C-NMR ( 150 MHz,
CD,0D)5:14.64(C-9),61.65(C-8),109.97(C-2,
6),121.75(C-1),139.67 (C-4),146.46 (C-3,5),
168.54(C-6) ., LA E%ds 5 3CHk [ 10 ] BeA — 2, ik
e WAL BB TR OB .

k&3 wmeaBmR(PE), TR
C,H,,0,, ' H-NMR ( 600 MHz, DMSO-d, ) §: 7. 41
(2H,m,H-2",6"),6.89 (1H,d,H-5"),6.66 (1H,s,
H-3),6.44 (1H,d, H-8),6.18 (1H,d, H-6) ; "C-
NMR (150 MHz, DMSO-d, ) 5:181.63 ( C-4) ,164.24
(C-7),163.87(C-2),161.46(C-9) ,157.28(C-5),
149.76 ( C-4"), 145.75 ( C-3"), 121.44 ( C-6"),
118.98 ( C-1"), 116.00 ( C-5"), 113.33 ( C2"),
103.64(C-10),102.83 (C-3),98.85(C-6),93.85
(C-8) o DA b 5 SCmR [ 11 ] BaA — B, Honf 2 it
WEMHRBRR,

a4 FLA AR R (HF ), H-NMR (600
MHz,DMSO-d,)8:8. 41 (1H,s,H2) ,7.71(1H,d, H-
5),7.00 (3H,dd, H-6,3",5"),7.51 (2H,d, H-2",
6'),3.87(3H,s,8-0CH,),3.79 (3H,s,4’-0CH, ) ,
“C-NMR ( 150 MHz, DMSO-d, ) §: 174.71 ( C4 ),
158.96(C-4") ,155.28 (C-7),153.02(C-2),150. 69
(€C9),134.70(C-8),130.09(C-2",6"),124. 19 ( C-
1'),122.88 (C-3),120.73 (C-5),117.14 (C-10) ,
115.42(C-6),113.61(C-3",5'),60.71 (8-OCH,) ,
55.15(4'-0CH,) . DL L% 5 3cmk [ 12 ] 3R — 5,
Jr ARG Y 4 2556 Ry 8-H B AL

&Y s sk B (), H-NMR (600
MHz,DMSO-d,)6:3.79(3H,s,4’-0CH, ) ,3. 88 (3H,
s,6-0CH,) ,6.94 (1H,s,8-H),6.99 (2H,d,3",5'-
H),7.44(1H,s,5-H),7.52(2H,d,2",6'-H) ,8.33
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(1H, s, 2-H) ; "C-NMR ( DMSO-d, ) 8: 55. 14 (4= (C-30),20.11(C-6),17.60(C-1"),14.96 (C-25) .

OCH,) ,55.81(6-0CH, ) ,102.80( C-8),104. 66 ( C-
5),113.59(C-3",5"),116.07 (C-4),122.60(C-3),
124.49 (C-1"),130.05 (C-2",6"),147.04 (C-6) ,
151.79(C-8),152.77(C-7),153.17(C-2),158. 88
(C-4"),174.20(C4) , DL - %ds 5 30k [13 ] A
— B LML EY S BN T4 - EH AR
B

L&Y 6 ErAR 4SS (FFEE) ,"H-NMR (600
MHz,DMSO-d,)6:10. 80 (1H,s) ,8.35(1H,s),7.98
(1H,d),7.51 (2H,d),7.00 (2H,d),6.95 (1H,
dd),6.88(1H,d),3.79(3H,s), “C-NMR ( DMSO-
d,)8:174.59 (C-4),162.55(C-7),158.89(C4"),
157.43(C-9),153.15(C-2),130.06 (C2",6"),
127.29(C-5),124.22(C-1"),123.14(C-3) ,116. 60
(C-10),115.18(C-6) ,113.59(C-3",5"),102. 12( C-
8),55.15(4’-0CH, ), %tk & ¥ ' H-NMR 5 “C-
NMR %4fs 5 SCHR [ 14 ] 3eA— 2, #t A& 4 o i
WAEE .

&Y 7 EHAR4E & (FOEE) ,"H-NMR (600
MHz,DMSO0-d, ) 8:12.97 (1H,s,0H-7) ,10.83 (1H,
s,0H-5'),9.37 (1H, s, OH-4'),9.11 (1H, s, OH-
3'),6.97(2H,s,H2",6"),6.53(2H,s,H-3) ,6. 41
(1H,d,H-6),6.19(1H,d, H-8) ; "C-NMR ( DMSO-
d,,150 MHz)5:181.55(C4) ,164.11(C-7),164.07
(C-2),161.49(C-5),157.26(C9),147.31(C-3",
5'),137.81 (C-4");120.39 (C-1"),105.65 ( C-2",
6'),103.69 (C-10),102.89 (C-3),98.81 (C-6),
93.72(C-8) , A WH' H-NMR 55 "C-NMR %z
HICER (15 ] A -2, #fk &9 = ki /N &
I

&8 AEIRGS (=& F 4E) ' H-NMR
(CDC1;)8:0.83 (3H,s,CH,),0.91(3H,s,CH,),
0.91(3H,s,CH,),0.92(3H,s,CH,),0.95(3H,s,
CH,),1.08(3H,m,CH,),1.14(3H,d, CH,),2.06
(1H,m),2.33(1H, m),2.57(1H, m),5.56 (1H,
dd,15-H) ; "C-NMR(CDCI,)6:217.74(C-3) ,157. 74
(C-14) ,117.34(C-15) ,55.92(C-5) ,48.92(C-18),
48.85(C9) ,47.74 (C4),40.78 (C-19),39.02 ( C-
8),38.50(C-1),37.89(C-10),37.84(C-13),37.5
(C-17),36.81(C-16),35.93(C-12),35.25(C-7),
34.30(C-2),33.71(C-29),33.51(C-22),33.22(C-
21),30.08 (C-26),30.00 (C28),28.95(C-20),
26.24(C-23),25.73 (C-27),21.64 (C-24),21.50
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ZALA YR H-NMR 5 "C-NMR #¥ 55 Scik [ 16 ] 3
AR —F, Wt A W R T A T TR

&MY FEkR(=EF %), H-NMR (600
MHz,CDCl,)8:5.27(1H,m,H-12) ,3.22(1H,dd, H-
3),2.82(1H,dd, H-18),1.13 (3H,s, CH,),0.98
(3H,s,CH,),0.91 (9H, m, CH, ), 0.76 (6H, d,
CH,) ;"C-NMR (150 MHz,CDCIl,)§:183.16(C-28) ,
143.72(C-13),122.79(C-12),79.17(C-3),55.36
(C-5),47.77(C9),46.66 (C-19),46.02 (C-17),
41.75(C-14) ,41.13(C-18),39.41(C-8),38.91( C-
4),38.54(C-1),37.23(C-10) ,34.93(C-21),33.22
(€-30),32.76(C-22),32.58(C-7),30.83(C-20),
28.25(C-23),27.83(C-15),27.33(C-2) ,26.08( C-
27),23.73 (C-29),23.55(C-16),23.07 (C-11),
18.44(C-6),17.28(C-26),15.69( C-25),15.47(C-
24) , DL BB S SCHR [ 17 )40 B A — B, B e
ZALE W R SRR

LAY 10 [k oK (FFEE) ,"H-NMR (600
MHz,CDCl,)6:5.25(1H,m,H-12) ,3.24(1H,m, H-
3),2.45(1H,d, H-18),0.76 (3H,s, H24),0.79
(3H,s,H-25),0.89 (3H,s, H-27) ,0.93 (3H, s, H-
26),0.95(3H,d,H-30),1.01 (3H,s, H23),1.19
(3H,s,H-27); "C-NMR (150 MHz, CDCI, ) §:15.07
(C-24),15.51(C-25),16.39(C-11),17.58(C-26) ,
18.34(C-6) ,21.13(C-30) ,21.59(C-27) ,24. 15(C-
29),25.21 (C-16),27.07 (C-2),27.34 (C-23),
28.08(C-15),32.10(C-21),32.74(C-7) ,34.88( C-
22),35.70(C-10) ,36.76(C-4) ,37.34(C-1),38.83
(C-8),38.86(C-20),41.04(C-19) ,41.36(C-14),
48.03(C9) ,48.21(C-17) ,50.07(C-18),55.32( C-
5),79.05(C-3),127.38 (C-12),139.10 ( C-13),
181.47(C-28) . LA b %4l 5 Sk [ 18 ] iz i A —
B, W B A E Y R S IR IR

k& 11 B BRSSP EE), H-NMR
(DMSO-d,)8:4.40 (2H,d, OH-3,4),4.31 (2H,t,
OH-2,5),4.12(2H,d,0H-1,6) ,3.60(2H,m) ,3.53
(2H,m),3.45(2H, m),3.37 (2H, m) ; "C-NMR
(DMSO-d,,150 MHz)8:71.32(C-3,4),69.68(C-2,
5),63.87(C-1,6) . LA L& 5 3CHR[ 19 ] i A
— B W D= LR

k&P 12 HER AR (HFE) , H-NMR ( DMSO-
d,)5:5.32(1H,H-6) ,4.42(1H,t,H-3) ,4.21 (1H,
d, H-1"); "C-NMR ( DMSO-d, ) &: 140.43 (C-5),
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121.21(C-6),100.78 (C-1"),76.90 (C-3"),76.77
(C-3),76.75(C-5"),73.46 (C2"),70.08 (C-4"),
61.09 (C-6"),56.18 (C-14),55.43 (C-17),49. 60
(C-9),45.14 (C24) ,41.86 (C-13),40.5(C4),
38.31(C-1),36.83(C-23),36.22(C-20),35.49( C-
22),33.35(C-7),31.38(C-8),29.27(C-2),28.70
(C-25),27.80(C-12),25.42(C-10) ,23.87(C-15),
22.61(C-28),20.60 (C-11),19.72 (C-27),19.11
(C-19),18.94(C-21),18.62(C-26) ,11.79(C-29) ,
11.68 (C-18) , LI I 0 ¥% 5 SC Wk i 8 2 A& — 3¢
[20], Hc stk &9 12 iR M,
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