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Flavonoids from flower buds of Rosa rugosa
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Abstract: Objective To identificate the bioactive natural products, and study the chemical constituents in the flower buds of Rosa
rugosa. Methods The chemical constituents in the flower buds of R. rugosa were isolated by silica gel, MCI-gel resin, Sephadex
LH-20 column chromatography, and high performance liquid chromatography (HPLC) methods. Their structures were elucidated by
spectroscopic methods, including extensive 1D and 2D NMR techniques. Results Nine flavonoids were isolated from the flower buds
of R. rugosa, and identified as 8-acetyl-4',7-dimethoxy-6-methyl-flavone (1), kaempferol (2), kaempferol-3-O-B-D-glucopyranoside
(3), kaempferol-3-O-B-D-rutinside (4), quercetin (5), quercetin-3-O-p-D-glucopyranoside (6), rutin (7), luteolin (8), and
luteolin-7-O-B-D-glucopyranoside (9). Conclusion Compound 1 is a new compound and it displays the cytotoxicity against NB4,
SH-SYS5Y, PC3, A549, and MCF7 cells with ICs, values of 6.8, 5.6, 2.2, 1.8, and 7.4 umol/L, respectively. Compound 9 is isolated from
R. rugosa for the first time.
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MICAETE 95% LTEHEEN I IE T T AL U 43 25 15
B 9 NEEIRNEY, HHEERN 8-LlEH-4,7-
TR AR SR -6- FHJL B ( 8-acetyl-4',7-dimethoxy-6-
methyl-flavone, 1). tI4M (kaempferol, 2). Il
AW -3-0-B-D- ML 8 % B 1 (kaempferol-3-O-B-D-
glucopyranoside, 3). L 45 9)-3-0-B-D- 25 7 Wil F
(kaempferol-3-O-B-D-rutinside, 4)- 7 2 (quercetin,
5 M Bz % -3-0-B-D- ML Hi 8 1 (quercetin-3-O-B-
D-glucopyranoside, 6). 7 ] (rutin, 7). AKJFE¥HL
# (luteolin, 8). A H K -7-O-B-D-L I 5 25 B+
(luteolin-7-O-B-D-glucopyranoside, 9). HH 54
1 Fe &Y, It Bz SV B B 1 40 i a3
W, JLXF NB4. SH-SYSY. PC3. A549 fl MCF7
() ICso {53 54 6.8 5.6. 2.2, 1.8, 7.4 umol/L.
1 XE5HH

UV-2401A 460 CH AR BEA T D;
JASCO J-810 [ —(aeif A (HAD AT D;
Bio-Rad FTS-185 i LI A4 21 4514 (36 E{1 2R
Bio-Rad /A 7] ); DRX-500 4R i A e
A il HPLC 73 s A Byt LC-8A A
WA LA, 22448 A 7] Zorbax PrepHT GF ff %
FE (250 mmX21.2 mm, 7 pm). FORERER (80~
100, 200~300 H), GF,s4 FERHR (100 mm X 100
mm), BINTH BT b AT A R
RPjg (40~63 pum), Merk A #47%; MCI H7EHf
KBl MCI-gel CHP-20P (75~150 pum); KL N
Sephadex LH-20; R iEvER M, ROFAN 5%
HoSOs LM, Wl JE @ 2 A mr s Tl =
SFRE I TRE. R, B OBR. Al o
ai M DUSRIR s ik

SIS B 2003 49 HIW T = B 44 KR T L
8, & R R O Y e
BHEYIEIE Rosa rugosa Thunb., fbFhhFEALEI
W RMCAETE 73 HOE T D10 138 WA B, ki 2]
40 H, #H.
2 RESSE

THRECRALT 4.5 kg, WRFIG ] 95% P BEHEHEL
4K, BUOHENSOL, iR, BE 4k (B
30 min), JEIL, BRRARYE, WRARETIE T REAE
B3, SHRHEN40L, &IFEGREE 258 g.
BB LRI, =SSP - (2001, 911,
812, 753, 64, 5:5) FREEVRMBE, 26
4% o F MCI B2 LS, 22 HPLC #&l, w21k

B8 L2 F1 T L3 AT K A - L
JBEr 8 12 A7 1 3 AL, BT SR - I
HEATRR SV B, 708 :2.7:3. 654,515,
416 4N 6 A4y, IEEL 7 1 3 #4riEAT HPLC
BE—040 % . H Zorbax PrepHT GF #¥, LA 45% 17
IR AT, AR RN 15 mL/min, 84L&
1 (11.8mg); EHL 6 : 4 #8203/ T HPLC ¥t
532+ H] Zorbax PrepHT GF #E, DL 38% F /KA
KA, AR EA 15 mL/min, fL54 2(12.6
mg). 5 (18.5mg) 9 (9.6 mg). LHL 55 o
4T HPLC #—204r &, H Zorbax PrepHT GF #,
DL 32% FBEK W BN A, B 15
mL/min, 34L& 3 (12.6 mg). 4 (18.5 mg). 6
(22.1 mg). 7 (25.6mg) M8 (14.7 mg).
3 HMEE

WA 1: B ASRY), ESI-MS m/z: 361 [M+
Ma]"; HR-ESI-MS m/z: 361.105 8 [M+Na]" ({15
{8 361.105 2, CyHsNaOs). 454 'H- 1 C-NMR
(R 1) BE s TR CuHig0s5e UV AN (nm):
215 (4.31), 262 (3.83), 366 (3.65), it AL & W rh 474
iR . IR B WoR AW oy T AR b R

Fz1 LEW 1 BXEEEHE (500/125 MHz, CsDsN)
Table 1 NMR data of compound 1 (500/125 MHz, CsDsN)

TAir ¢ Oy

2 1639 s

3 106.0 d 6.63 (s)

4 176.5 s

5 135.0d 7.61 (s)

6 126.7 s

7 120.7 s

8 1119s

9 153.0s

10 118.9 s

1 123.0 s

26’ 130.4d 7.79 (d, J = 8.8 Hz)
3.5 115.34d 6.78 (d, J = 8.8 Hz)
4 161.0's

1" 1982’

2" 309 ¢ 2.26 (s)

3" 17.0q 2.33(s)

7-OMe 61.1q 3.85 (s)

4"-OMe 56.0 q 3.80 (s)
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(3458 cm )L (169641 650 cm™") FIFFER (1 605
1538 Al 1469 cm ™). 'H-F1 "C-NMR # B 54
20 Ml 18 AN, AdE 1A HHUR IR FR (6¢ 135.0
d. 126.7s. 120.7s. 111.9s. 153.0s F1118.9s; dy
7.61 8, 1/ 14-HURIRIR [6c 123.0 s, 1304 d
(20). 115.3d (2C) F1161.0s], 1 D LHEHE (o 198.2
s 1309 q; 052.26s), 1 NHRIF EHURIFIE (5¢
17.0 q; 6n2.338), 2 NFAIE (5c 61.1 q F1 56.0 g;
O 3.85s F13.80s), 1 Z1IXUEEE (6c 163.9 s 1 106.0 d;
01 6.638), LAK 1 MHRIL (0c176.5s) 7. ixit
{55454 H-3 (0y 6.63) Al C-4 (d¢c 176.5), C-10 (dc
118.9), C-2 (6¢ 163.9), C-1' (d¢c 123.0); LIz H-2', 6
0y 7.79) F1C-2 (5c 163.9) ) HMBC #% (K 1)
AESZ AL Ao SIS AL S B Hr
HMBC FHXAE S, R AIEE (o 3.85 F1 3.80)

YA C-7 (O 120.7) F1 C-4' (5c 161.0) 4 HMBC
FHOCTHIESE 2 AN FAR S 70 0 U AE C-6 FiT C-4'(r,
s LB B HREA H-2" (0y 2.26) F1 C-8 (dc
111.9) 4 HMBC AH K AJHIESE L BEIEHUACAE C-8 47
FRIEIRAE C-6 7 nl I AEEL (H-3", oy 2.33) Al
C-5 (dc 135.0), C-6 (5¢ 126.7) A1 C-7 (dc 120.7) (¥
HMBC AN . MO E AW 1 0 8- LB HE-
4',7- HAE -6 H L -2

OMe

E1 L&Y 1 HEHREE HMBC X (7Y)
Fig. 1 Structure and key HMBC correlations of compound 1

& 2. B K. '"HINMR (500 MHz,
CD;0D) §: 6.18 (1H, s, H-6), 6.37 (1H, s, H-8), 7.92
(2H, d, J = 8.5 Hz, H-2', 6'), 6.87 (1H, d, J = 8.5 Hz,
H-3', 5'); C-NMR (125 MHz, CD;OD) 6: 159.3 (s,
C-2), 138.4 (s, C-3), 177.8 (s, C-4), 162.9 (s, C-5),
99.8 (d, C-6), 165.7 (s, C-7), 95.6 (d, C-8), 160.1 (s,
C-9), 105.4 (s, C-10), 122.8 (s, C-1'), 131.2 (d, C-2',
6"), 116.8 (s, C-3', 5"), 160.5 (s, C-4"). LA _FXd 53

BkRE 8, WA 2 il

waEY 3. HEHA. 'HNMR (500 MHz,
CD;0D) 6: 6.22 (1H, s, H-6), 6.41 (1H, s, H-8), 8.06
(2H, d, J = 8.6 Hz, H-2", 6'), 6.68 (2H, d, J = 8.6 Hz,
H-3', 5", 5.38 (1H, d, J = 7.5 Hz, H-1"), 3.26~3.72
(6H, m, H-2"~6"); "*C-NMR (125 MHz, CD;0D) §:
156.4 (s, C-2), 133.8 (s, C-3), 178.2 (d, C-4), 161.8 (s,
C-5),99.2 (d, C-6), 165.3 (s, C-7), 94.2 (d, C-8), 159.4
(s, C-9), 105.1 (s, C-10), 121.4 (s, C-1"), 131.0 (d,
C-2', 6'), 115.2 (d, C-3', 5'), 160.1 (s, C-4"), 103.4 (d,
C-1"), 75.1 (d, C-2"), 78.2 (d, C-3"), 69.9 (d, C-4"),
77.2 (d, C-5"), 62.1 (t, C-6"). LA b H s 55 SCik4RaE —
HO, WS ENEY 3 N2 -3-0-B-D-NL I i 2
BT o

&Y 4. HEH K. 'THINMR (500 MHz,
CsDsN) 6: 6.19 (1H, d, J = 1.8 Hz, H-6), 6.48 (1H, d,
J = 1.8 Hz, H-8), 7.92 (2H, d, J = 8.8 Hz, H-2', 6'),
6.86 (2H, d, J = 8.8 Hz, H-3', 5), 5.13 (1H, d, J= 7.5
Hz, H-1"), 3.84 (1H, d, J = 10.0 Hz, H-1""), 1.24 (3H,
d, J=7.2 Hz, H-6"), 3.20~3.72 (10H, m, H-2"~6",
2~5"); PC-NMR (125 MHz, CsDsN) o: 152 (s,
C-2), 133.0 (s, C-3), 177.5 (s, C-4), 161.4 (s, C-5),
98.4 (d, C-6), 164.3 (s, C-7), 94.2 (d, C-8), 156.4 (s,
C-9), 103.8 (s, C-10), 120.4 (s, C-1'), 130.8 (d, C-2,
6), 116.2 (d, C-3', 5), 158.9 (s, C-4'), 101.9 (d, C-1"),
74.3 (d, C-2"), 76.8 (d, C-3"), 70.7 (d, C-4"), 75.8 (d,
C-5"), 66.7 (t, C-6"), 100.4 (d, C-1"), 70.2 (d, C-2""),
70.0 (d, C-3"), 71.6 (d, C-4""), 68.0 (d, C-5""), 17.5
(q, C-6")o VL % 5 scmkaiis— s, st
HY 4 L2 -3-0-B-D- 25 R

WE 5. HEMAK. '"HNMR (500 MHz,
CD;COCDs) 6: 6.26 (1H, d, J = 1.5 Hz, H-6), 6.50
(1H, d, J = 1.5 Hz, H-8), 7.74 (1H, d, J = 1.5 Hz,
H-2'), 6.97 (1H, d, J = 8.1 Hz, H-5'), 7.64 (1H, dd, J =
1.5, 8.1 Hz, H-6"); ">C-NMR (125 MHz, CD;COCD3)
5: 145.4 (s, C-2), 136.2 (s, C-3), 178.2 (s, C-4), 162.8
(s, C-5), 99.5 (d, C-6), 164.7 (s, C-7), 94.8 (d, C-8),
156.4 (s, C-9), 104.5 (s, C-10), 121.9 (s, C-1'), 115.8
(d, C-2'), 1463 (s, C-3'), 147.4 (s, C-4)), 116.4 (d,
C-5"), 122.5 (d, C-6"). LA F%cd 5 Scikdps—s,
WO ) S Tt 3.

AW 6: HHAK. 'HINMR (500 MHz,
CD;0D) 6: 6.19 (1H, brs, H-6), 6.38 (1H, brs, H-8),
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7.70 (1H, d, J = 1.5 Hz, H-2'), 6.86 (1H, d, J = 8.2 Hz,
H-5"), 7.58 (1H, d, J = 8.2 Hz, H-6"), 5.26 (1H, d, J =
74 Hz, H-1"), 3.22~3.72 (6H, m, H-2"~6");
BC-NMR (125 MHz, CD;0D) d: 158.5 (s, C-2), 135.6
(s, C-3), 179.5 (s, C-4), 163.1 (s, C-5), 99.9 (d, C-6),
166.1 (s, C-7), 94.7 (d, C-8), 159.1 (s, C-9), 105.7 (s,
C-10), 123.1 (s, C-1"), 116.0 (d, C-2'), 145.9 (s, C-3"),
149.9 (s, C-4'), 117.6 (d, C-5"), 123.2 (d, C-6"), 104.4
(d, C-1"), 75.7 (d, C-2"), 78.4 (d, C-3"), 71.3 (d,
C-4"), 78.1 (d, C-5"), 62.6 (t, C-6"). LA F%di 55 3k
iS5, RS 6 A %-3-0-p-D-
EL R 367 26 W 1

& 7. #B K. 'THINMR (500 MHz,
CsDsN) 6: 12.62 (1H, s, 5-OH), 10.71 (1H, s, 7-OH),
9.82 (1H, s, 3'-OH), 9.34 (1H, s, 4-OH), 6.22 (H, d,
J = 1.5 Hz, H-6), 6.48 (1H, d, J = 1.5 Hz, H-8), 7.50
(1H, d, J = 1.9 Hz, H-2), 6.86 (1H, d, J = 8.6 Hz,
H-5'), 6.94 (1H, dd, J = 8.6, 1.9 Hz, H-6"), 5.34 (1H, d,
J =175 Hz, H-1"), 3.72 (1H, d, J = 10.0 Hz, H-1""),
1.22 (3H, d, J = 7.2 Hz, H-6""), 3.22~3.70 (10 H, m,
H-2"~6",2""~5"); “C-NMR (125 MHz, CsD;sN) :
156.4 (s, C-2), 133.5 (s, C-3), 177.3 (s, C-4), 161.2 (s,
C-5), 98.6 (d, C-6) 164.3 (s, C-7), 94.3 (d, C-8), 155.2
(s, C-9), 102.8 (s, C-10), 121.6 (s, C-1"), 116.2 (d,
C-2'), 144.7 (s, C-3"), 148.6 (s, C-4'), 116.8 (s, C-5')
122.9 (d, C-6"), 103.4 (d, C-1"), 74.0 (d, C-2"), 76.4 (d,
C-3"), 70.5 (d, C-4"), 75.9 (d, C-5"), 67.0 (t, C-6"),
101.2 (d, C-1"), 70.4 (d, C-2"), 70.0 (d, C-3""), 71.9
(d, C-4"), 68.2 (d, C-5""), 17.9 (q, C-6""). L - ¥ 5
SCHRARIE B, s A T AT .

&Y 8: WK K. 'HNMR (500 MHz
CD;COCD3) 6: 6.65 (1H, s, H-3), 6.33 (1H, d, J= 1.8
Hz, H-6), 6.42 (1H, d, J = 1.8 Hz, H-8), 7.59 (1H, d,
J=1.5Hz, H-2"), 6.97 (1H, d, J = 8.1 Hz, H-5'), 7.62
(1H, d, J = 1.5, 8.1 Hz, H-6"); "*C-NMR (125 MHz
CD;COCD3) 6: 162.4 (s, C-2), 103.8 (d, C-3), 179.5
(s, C-4), 162.0 (s, C-5), 99.2 (d, C-6), 164.3 (s, C-7),
94.6 (d, C-8), 156.9 (s, C-9), 104.3 (s, C-10), 121.2 (s,
C-1), 116.3 (d, C-2'), 146.8 (s, C-3"), 147.0 (s, C-4"),
117.1 (d, C-5"), 123.2 (d, C-6")o DA ¥l 5 S iikkiE
—5, SR 8 AR,

&Y 9: Hk K. 'HINMR (500 MHz
CD;COCD3) 6: 6.65 (1H, s, H-3), 6.38 (1H, d, J= 1.8

Hz, H-6), 6.45 (1H, d, J = 1.8 Hz, H-8), 7.63 (1H, d,
J=1.5Hz, H-2"), 6.94 (1H, d, J = 8.1 Hz, H-5"), 7.65
(1H, d, J= 1.5, 8.1 Hz, H-6'), 5.24 (1H, d, J = 7.4 Hz,
H-1"), 3.25~3.74 (6H, m, H-2"~6"); "*C-NMR (125
MHz CD;COCD;) 6: 161.8 (s, C-2), 104.2 (d, C-3),
179.0 (s, C-4), 161.5 (s, C-5), 99.7 (d, C-6), 161.3 (s,
C-7), 95.5 (d, C-8), 156.2 (s, C-9), 103.5 (s, C-10),
121.8 (s, C-1'), 115.9 (d, C-2'), 146.2 (s, C-3"), 147.2
(s, C-4"), 117.0 (d, C-5"), 123.2 (d, C-6'), 104.6 (d,
C-1"), 75.5 (d, C-2"), 78.2 (d, C-3"), 71.3 (d, C-4"),
78.0 (d, C-5"), 62.3 (t, C-6"). LA L E s 5 SCik4RaE —
P, WA 9 AR 2-7-0-B-D- I 7
ZHETT o
4 YHEEEMHAR

FH A SR B AR ) B R A S ) A
HULE A B, P A 1 3T T 40
BEIGPE ORI + 20 B 375 PR AS 0 2 B SRR F o R 1)
MTT ik, B gn fawk A Stk 5 4k 4i i
HIpE 4 e (NB4) . AR an e (A549). A
P REN MO A0 B (SHSYSY ). AT 41 i9es 41 i
(PC3) FINFLIEAI (MCF7), ¥+ LifgFf
TR R AT o LLESAZEE A B I CHOx
5 BRI BRI 1Cso B 439 4 0.03+ 0.02. 0.1, 0.1,
0.05 umol/L). b4 1 XFETIE 5 ¥R L I1) 1Cso 1
Sk 6.8 5.6+ 2.2, 1.8, 7.4 ymol/L, HAFH5E
140 2 5 1

EEP
[11 EZd [S]. —#6. 2010.
2] 2 Wi, AT, K, 2 R BB Itk

1. BAEBRNHE 24&, 2007, 25(8): 145-147.

[3] Hu Q F, Zhou B, Huang J M, et al. Cytotoxic
oxepinochromenone and flavonoids from the flower buds
of Rosa rugosa [J]. J Nat Prod, 2013, 76(10): 1866-1871.

[4] Thao N P, Luyen B T T, Jo S H, et al. Triterpenoid
saponins from Rosa rugosa Thunb. as rat intestinal
sucrase inhibitors [J]. Arch Pharm Res, 2014, 37(10):
1280-1285.

(5] X4rae. BORAERLE R0 (7] RS
FF e, 2013, 25(1): 47-49.

[6] Ochir S, Park B, Nishizawa M, et al. Simultaneous
determination of hydrolysable tannins in the petals of
Rosa rugosa and allied plants [J]. J Nat Med, 2010, 64(3):
383-387.



¢ £ % Chinese Traditional and Herbal Drugs

Ea6% F 138 20157 B * 1871

(8]

(]

[10]

[11]

Li Y K, Zhao Y L, Xiang N J, et al. Flavonoids from the
leaves of Nicotiana tabacum and their anti-tobacco
mosaic virus activity [J]. Heterocycles, 2014, 89(12):
2771-2776.

e, kB xem, & RALTEI A2 BT 9T
[I]. %z, 2003, 25(10): 833-834.

geAHH), B B RSERHALE RIS (0], ThEE,
2003, 34(3): 201-203.

THEIR, Bl -z TN GE =200 M. % 2
Fi Ab st At Tl H AL, 1999.

Wu J N, Ma G X, Li HL, ef al. Chemical constituents

[14]

with antihyperlipidemic activities from Desmodium
triqguetrum [J]. Chin Herb Med, 2014, 6(4): 324-327.
FESEHE, T 6. WAL B RIS (7], TP E 2
&%, 2000, 25(9): 541-543.

Beninger C W, Hall J C. Allelopathic activity of luteolin
7-0O-B-D-glucuronide
morifolium L. [J].
103-111.

Hu Q F, Zhou B, Ye Y Q, et al. Cytotoxic deoxybenzoins

isolated from Chrysanthemum

Biochem Syst Ecol, 2005, 33(2):

and diphenylethylenes from Arundina graminifolia [J]. J
Nat Prod, 2013, 76(10): 1854-1859.





