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Chemical constituents from flowers of Rosa chinensis

ZHAO Qian, LIU Fang, LI Qing-juan, CHEN Wei-ping
CSPC Zhongqi Pharmaceutical Technology (Shijiazhuang) Co., Ltd., Shijiazhuang 050035, China

Abstract: Objective To study the chemical constituents from the flowers of Rosa chinensis. Methods Column chromatography on
silica gel, RP-C 3, and Sephadex LH-20 column were used to separate and purify the chemical constituents in the EtOAc and n-BuOH
fractions of the 95% ethanol extract. Their structures were elucidated by physicochemical properties and spectroscopic analyses.
Results Fourteen compounds were obtained and identified as phenolic acids and flavonoids. These compounds were succinic acid (1),
methyl succinate (2), ethyl gallate (3), protoatechuic acid (4), vanilllic acid (5), shikimic acid (6), methyl 3-O-(B-D- glucopyranosyl)
gallate (7), benzyl 6'-O-galloyl-B-D-glucopyranoside (8), phenylethyl 6’-O-galloyl-B-D-glucopyranoside (9), catechol (10), hypericin
(11), kaempferol-3-O-a-L-arabinopyranoside (12), kaempferol-3-O-B-D-glucopyranoside (13), and pinocembrin-7-O-B-D-
glucopyranoside (14). Conclusion The fourteen compounds are isolated from the plant for the first time.

Key words: the flowers of Rosa chinensis Jacq.; phenolic acid; flavone; benzyl 6'-O-galloyl-p-D-glucopyranoside; pinocembrin-7-O-f-D-

glucopyranoside
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P AR < BRFT R 9805, e ast. RSz
HZEAEIE TR SRS o FIE T B4 4y 554930 1 14
MMEEY), BRI G D, 3l %E R
BRI (succinic acid, 1)+ FEHIMR H S (methyl
succinate, 2). W TR LNE (ethyl gallate, 3).
J7 LAY (protoatechuic acid, 4). & H % (vanilllic
acid, 5). ZFH#R (shikimic acid, 6). ¥ & FEH

gt BHEA: 2012-05-18
HEEMB: BHEGE “T—H” ERHL00H (20082X09401-004)

s -3-0-B-D- #i % B 1 [methyl 3-O-(B-D-gluco-
pyranosyl) gallate, 7] 7K H1JE 6'-O-% & 1 IR HE-B-D-
HIZHETT (benzyl 6'-O-galloyl-B-D-glucopyranoside,
8). K&K 6-0-% & T & -p-D- 7 % ¥ 1
(phenylethyl 6’-O-galloyl-p-D-glucopyranoside, 9).
B My (catechol, 10). 42241 C(hypericin,
1D, Z8-3-0-a-L-FHAABEHF (kaempferol-3-O-
a-L-arabinopyranoside, 12). lI4:/%)-3-0-B-D-% %]
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e sEds CEEP TR AEs ) ARRA
"), UV—1601 KA I A CHA By A T,
Spectrum 100 ZLAM 360G REAY C R EAR R IR BRAX
PATBR A ), LC/MS/MS: LC 24 Shimadzu 20A ( H
A By A F]D, ESI-MS O APL 4000 B30 (43—
P A (£ AB A7\ ), Bruker
Avance—400. Bruker ARX—600 HYAZ R4 L4 1%L
({8 [% Bruker A 7))o /)2 GF,sq iR (G K22
VS TR D, HEEERERR (5 B
1) 7##h), Sephadex LH-20. Toyopearl HW-40.C-18
IR GBI A BRI A R, [RAH Ci B
Lchroprep“RP-15 344 Merck A7 i, 95% 0% K
B= 2 HIWTRS, HWIE. AuhlE. S07. BER PR, IE
TR UKIE TR 0 [ = 4y i 4l

HZEAE T4 R R R BE AT IR A ], i
AHEMPAHIAEAR CAEE) ARAR A=
ey G TR S R 4 5 R % A RHE A H 2 Rosa
chinensis Jacq. I T AL
2 REENE

HZE1E 5 kg H 95% CEEMARERAEH, [ &
M, W4 e FHKIR &, AR AT e ISR L0
IETREAIG,  BUBETR SR 2 AN IE T BE 2 03 M e I
Hetail, S07-FEE (100 0 1—1 0 1) BBREVENL; B
MR CWR)JZAS 5 AN, 1B T BEEAS 2 Ny, Pt
W AR (il . Sephadex LH-20 f1 €43
Toyopearl HW-40 #1841 . [ AH C-1g FFRUAE L E4E,
BEEAY 1 (850 mg). 2 (270 mg). 3 (79 mg).

4 (35mg). 5 (20mg). 6 (138 mg). 7 (12 mg).
8 (15mg). 9 (12mg). 10 (21 mg). 11 (54 mg).
12 (24 mg). 13 (19 mg). 14 (17 mg).
3 HHMETE

WEW 1 L, 7013 C4HgO4r ESI-MS

m/z: 117 [M—H] o UVAMN (nm): 214; IRveY

ax
(cm '): 2 932 (-OH), 1 694 (C=0), 1 420 (-OH), 1 203
(C-0). 'H-NMR (400 MHz, DMSO-dq) 6: 2.41 (4H, s,
-CH,), 12.11 (2H, brs, -COOH); "C-NMR (100 MHz,
DMSO-dq) 6: 28.8 (-CH,), 173.6 (-COOH); LA %4z
HcmitoE 5, M et 1 BRI .

a2 Bk R, 71 CsHgOsr ESI-MS
m/z: 131 [M—H] - UVAY" (nm): 206; IR v
(cm™"): 3012, 2 958 (-OH), 1 732, 1 694 (C=0), 1 440
(OH), 1203 (C-O), 'H-NMR (500 MHz, pyridine-ds)
d: 14.38 (1H, brs, -COOH), 3.70 (3H, d, J = 1.5 Hz,
-OCHs), 2.96 (2H, t, J = 6.5 Hz, H-2), 2.88 (2H, t, J =
6.5 Hz, H-3); “C-NMR (100 MHz, pyridine-ds) o:
174.9 (-COOH), 173.4 (C=0), 51.6 (-OCHj3), 29.9
(C-2), 28.8 (C-3). LA ¥t 55 3k — 5, %
St 5 2 IR s

&9 3: AR K ESI-MS m/z: 197 [M—H] .

UV ALY (nm): 219, 2765 IR veer (em ): 3452,3 297

max
(-OH), 3 000~2 500 (-COOH), 1 707 (C=0), 1 620,
1535,1469. "H-NMR 1 "C-NMR #i4ls W% 1. 5
SCHRECE R B, SR A 3 R TR L
& 4: O AR . ESI-MS m/z: 153[M—H] .
UV A (nm): 208, 251, 2905 IR ver (em ) 3 327

(-OH), 3 000~2 500 (-COOH), 1 670 (C=0), 1 601,

#z1 1£&%3~5H '"H-NMR F1 *C-NMR #{iE (DMSO-dq)
Table 1 "H-NMR and ®C-NMR data of compounds 3—5 (DMSO-dy)

o 3 5

it o o O o O o
1 119.6 116.6 121.6
2 6.95 (1H, s) 108.5 7.33 (1H, d,J=2.0 Hz) 121.7 7.43 (1H, d,J= 1.6 Hz) 115.0
3 145.5 144.9 147.2
4 138.3 150.0 151.0
5 145.5 6.78 (1H, d, J=8.2 Hz) 115.2 6.84 (1H, d, J= 8.0 Hz) 112.8
6 6.95 (1H, s) 108.5 7.28 (1H, dd, /J=8.2,2.0 Hz) 122.0 7.44 (1H, dd, J=38.0, 1.6 Hz) 123.5
-COOH 165.8 12.26 (1H, brs) 167.3 12.47 (1H, brs) 167.1
3-OH 9.22 (1H, s) 9.63 (1H, brs)
4-OH 8.88 (1H, brs) 9.24 (1H, brs) 9.81 (1H, brs)
5-0H 922 (1H, s)
CH,- 420(2H,q,J=7.0Hz)  60.0
CH, 127(GH,t,J=70Hz) 142 3.80 (3H, 5) 55.6




* 1486

¢ %% Chinese Traditional and Herbal Drugs 35 43 % 25 8 # 20124E8 A

1527,1446. "H-NMR F1 "C-NMR ¥4 W% 1. 5
SCHRBCR T IR, Stk A 4 R LRI .

&M 5: Ak A CESI-MS m/z: 167 [M—H] .
UV AT (nm): 208, 251, 2855 IR vier (cm ): 3 485
(-OH), 3 000~2 500 (-COOH), 1 682 (C=0), 1 598,
1523,1435. 'H-NMR #l BC-NMR ##s W3 1.
MAZA AR SR LA IR 1) AL =1, 55 SCikEai
SRR, S 5 N R

& 6: Hk R, 7+ CsHO0s. ESI-MS
m/z: 173 [M—H] ; UV A1 (nm): 206; IR vior (em )
3 482, 3 385, 3 222 (-OH), 3 000~2 500 (-COOH),
1 682 (C=0), 1 648 (C=C). 'H-NMR (500 MHz,
pyridine-ds) o: 6.77 (1H, s, H-2), 4.34 (1H, s, H-3),
3.96 (1H, dd, J = 12.0, 5.3 Hz, H-4), 3.64 (1H, dd, J =
7.0, 4.0 Hz, H-5), 2.67 (1H, m, H-60), 2.16 (1H, m,
H-6B); "“C-NMR (125 MHz, pyridine-ds) 6: 170.4
(-COOH), 138.9 (C-2), 131.1 (C-1), 73.1 (C-3), 68.7
(C-4), 67.6 (C-5), 32.0 (C-6). LA Fds 5 SCiik i —
H, WA E ) 6 IR

WEY) 7: Jota ki, 43130 C14H 3019 ESI-MS
m/z: 345 [M—H] o« SR 25, %
WEM NG T4 2 A IR 7T
JREAE %A A A T IR R IO R A BT TH-
NMR (500 MHz, pyridine-ds) d: 9.46 (1H, brs, 5-OH),
9.04 (1H, brs, 4-OH), 7.27 (1H, d, J = 1.8 Hz, H-2),
7.14 (1H, d, J = 1.8 Hz, H-6), 4.69 (1H, d, J= 7.1 Hz,
H-1'), 3.75 (3H, s, -OCHj), 3.10~3.50 (Glc-H-2'~6);
BC-NMR (125 MHz, pyridine-ds) 6: 166.2 (-COOH),
145.7 (C-4), 145.7 (C-5), 140.4 (C-3), 119.7 (C-1),
111.8 (C-2), 109.8 (C-6), 102.8 (C-1"), 77.3 (C-5'),
75.9 (C-3"), 73.4 (C-2'), 69.7 (C-4"), 60.7 (C-6'), 51.9
(-OCHy)o LA %dfs 5 scikaiis— 50, s e thfy
Y17 9 & IR FE-3-0-B-D-H I FETT -

WA 8: Ttk 45 13X CoHpO10; ESI-MS
m/z: 421 [M—H] . 'H-NMR i -F ] & H! § 7.25~7.33
T SAEME 5, HEW N R ELE 556 7.00 2H, s) A
PIMEES S 63.08~3.50 Nk 1 MREAE S,
54.28 (1H, d, J= 7.4 Hz) AFENGIEEE S ;s 04.74
(1H,d,J=12.2Hz) #14.55(1H,d,J=122Hz) 42
AN EAREG B EE S HENY 1 ANESEE
6446 (1H,d,J=10.6 Hz) 1 §4.25 (1H, m) K2
HOARA AT, N 1 ANEE L.
PC-NMR EHEWT R, U 6 165.8 ) 1A

P SE A5 55 6 69.6 A AN LIRS, 6
102.0 A KE IS RS 5, 1T 6 76.3~63.8 Bl Bk
KA S MRS S . 78 HMBC 35, 6 69.6 [TR{E
5 R NEE SR, BRI ETE R B
T 6165.8 k(55 6 7.00 2H, s) HIEfE S
A%, [FZIES 6 4.46 (1H, d, J = 10.6 Hz).
4.25 (1H, m) ARG PN EME SHC, ok
TR AL SIS 1) 6 A7 AL Rle; 6 102.0 [
IS TS 2 AV AL 0 4.74 (1H, d,
J=122Hz) M 4.55(1H, d, J=12.2 Hz) %, $&r
ARHILS AR 1 ALRIEAE, MG EY
() i M A S P T Be R R AL 6-0-% & 1R
F-B-D-HIEWETY, B ARRREAE WK 2. 5 SCEREL
Pt i, B ) 8 A L 6-0-B T IR AL-
B-D-TI % E 1T o

WEW 9: Tt i 47 13X CoiH4010: ESI-MS
miz: 345 [M—H] . 'H-NMR i ] H ! 6 7.15~7.22
HSNEAFS, WRAARMES; 6698 2H,s) N
2AMEEE S 03.01~3.5 Mok 1 AMEESE S, o0
4.26 (1H, d, J = 8.1 Hz) MHEMImIEE S 55 o 4.41
(1H,d,J=11.1 Hz) 16 4.28 (1H, m) 4 2 H S
HHELE T, HERNCY 1 ANESEHE; 6 3.85 (1H, m)
M 3.67 (1H, m) 2k 2 MEAREGEGE S, #El
N ANESA L Z A S E Y 8 M LLE,
%7 02.83 (2H, m) [T HFILEF S, PC- NMR i
] DAHE T R R A7 AE LA 6 165.8 1) 1 AN BRI
A5, 6 69.6 AELAN HIERIAES, 6 103.0
BRI FEERS S, T 6 76.3~63.8 A BHERuHILAL
B s AMeES, ka8 £ T 6357111 M
FEWIAE 5 o /E HMBC %, 7] )L 6 2.83 (2H, m) )
WAL 6 69.6 HIEA FILEAN S, HARIRT
WA S AHDE, PR L AR IR W, 4oz
B BN e o AR IR WA 1
MNRCHEM G, 5EW 8 M, BEths
Y9 WKL 6'-0-K B FIRIL-B-D- AT -
WA s WAk 2.

&Y 10: ARG ESI-MS: m/z 109 [M—
H] . 'H-NMR (500 MHz, DMSO-d) d: 8.76 (1H, brs,
-OH), 6.71 (2H, m, H-4, 5), 6.59 (2H, m, H-3, 6);
BC-NMR (125 MHz, DMSO-dg) 6: 145 (C-1, 2),
119.2 (C-3, 6), 115.6 (C-4, 5). Zi&ZAL AW AHXS
Oy TR, HEDHON G RRGER, 5 Sk Bt e,
YA 10 AR .
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£2 &89 H "TH-NMR 1 BC-NMR #[iE (DMSO-d;)
Table2 'H-NMR and *C-NMR data of compounds 8 and 9 (DMSO-dj)

. 8 9

ikt o oc o oc

1 137.7 138.6
2 7.33 (1H, m) 127.8 7.22 (1H, m) 128.2
3 7.30 (1H, m) 128.1 7.18 (1H, m) 128.8
4 7.26 (1H, m) 127.4 7.15 (1H, m) 126.0
5 7.30 (1H, m) 128.1 7.18 (1H, m) 128.8
6 7.33 (1H, m) 127.8 7.22 (1H, m) 128.2
7 474 (2H,d,J=12.2 Hz) 69.6 2.83 (2H, m) 35.7
8 3.85 (2H, m) 69.7
1 428 (1H, d,J=7.4 Hz) 102.0 426 (1H, d, J=8.1 Hz) 103.0
2’ 3.08 (1H, dd, J= 7.8 Hz) 73.3 3.01 (1H, m) 73.3
3’ 3.22 (1H, t,J=9.0 Hz) 76.3 3.21 (1H, m) 76.4
4 3.19 (1H, t, J=9.0 Hz) 69.9 3.21 (1H, m) 70.0
5’ 3.43 (1H, m) 73.8 3.44 (1H, m), 73.7
6' 4.46 (1H, brd, J = 10.6 Hz) 63.6 4.41 (1H, brd, J= 11.1 Hz) 63.5
1" 119.6 119.5
2" 7.00 (1H, s) 108.6 6.98 (1H, s) 108.7
3" 145.4 145.4
4" 137.7 138.6
5" 145.4 145.4
6" 7.00 (1H, s) 108.6 6.98 (1H, s) 108.6
7" 165.8 165.8

WA 10 Sk, 5 = SR Y B
ESI-MS m/z: 463 [M—H] 5 4 70 CyHOu2;
'H-NMR (500 MHz, pyridine-ds) &: 12.62 (1H, brs,
5-OH), 10.85 (1H, brs, 7-OH), 9.70 (1H, brs, 4'-OH),
9.13 (1H, brs, 3'-OH), 7.67 (1H, dd, J = 8.5, 2.0 Hz,
H-6"), 7.53 (1H, d, J = 2.0 Hz, H-2'), 6.82 (1H, d, J =
8.5 Hz, H-5"), 6.40 (1H, d, J = 1.8 Hz, H-8), 6.20 (1H,
d, J = 1.8 Hz, H-6), 5.37 (1H, d, J = 7.6 Hz, H-1"),
3.63~3.25 (5H, m, Gle-H); “C-NMR (125 MHz,
pyridine-ds) J: 177.4 (C-4), 164.1 (C-7), 161.2 (C-5),
156.3 (C-9), 156.2 (C-2), 148.4 (C-4'), 144.8 (C-3"),
133.5 (C-3), 121.9 (C-6'), 121.1 (C-1'), 115.9 (C-5),
115.1 (C-2'), 103.9 (C-10), 101.8 (C-1"), 98.6 (C-6),
93.5 (C-8), 75.8 (C-5"), 73.2 (C-3"), 71.2 (C-2"), 67.9
(C-4"), 60.1 (C-6"). LA ¥ b5 Scikaras —a,
WO B A 11 N G2 Bt

A 12: SO, =&AL RN B S
ESI-MS m/z: 417 [M—H] ; 4r F X CyHigOyo:
'H-NMR (500 MHz, pyridine-ds) J: 12.63 (1H, brs,
5-OH), 10.89 (1H, brs, 7-OH), 10.20 (1H, brs, 4-OH),
8.02 (2H, d, J = 8.6 Hz, H-2', 6'), 6.90 (2H, d, J = 8.6

Hz, H-3', 5"), 6.46 (1H, s, H-8), 6.22 (1H, s, H-6), 5.62
(1H, s, H-1"), 5.55~3.20 (8H, m, Ala-H). DL %3
5cirapiE— 5, M e A 12 LA -
3-O-a-L-Buf B AR 7

A 13: BT, =SB N B 4 (5
ESI-MS m/z: 447 [M—H] ", 4} T2\ Cy1HaO1y, HEN
IR 1 A NEEREFF . "H-NMR (500 MHz,
pyridine-ds) é: 12.61 (1H, brs, 5-OH), 10.86 (1H, brs,
7-OH), 10.17 (1H, brs, 4'-OH), 8.04 (2H, d, J = 8.6
Hz, H-2', 6'), 6.88 (2H, d, J = 8.6 Hz, H-3', 5'), 6.43
(1H, s, H-8), 6.21 (1H, s, H-6), 5.45 (1H, d, J = 7.2
Hz, H-1"), 3.55~3.01 (5H, m, Glc-H). b\ %3l 53¢
kAR B, W e L A 13 D 1 25 13-3-0-B-D-
AT o

EY) 14: AEPIBAIRGE N, ShIR-BER W
B4, ESIMS m/z 417 [M—H] : 2 70
Co1HpoOg; 4545 FLAH 207 i, 4k — A5 W
(#1 1 AN /SHEERETEF . "H-NMR (500 MHz, pyridine-ds) o:
12.57 (5-OH), 7.62 (2H, d, J = 7.6 Hz, H-2', 6'), 7.46
(3H, m, H-3', 4, 5"), 6.71 (1H, d, J = 1.5 Hz, H-8),
6.68 (1H, d, J = 1.5 Hz, H-6), 5.83 (1H, dd, J = 12.9,
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2.8 Hz, H-2), 5.53 (1H, d, J = 7.6 Hz, H-1"), 4.00~
4.60 (5H, m, Gle-H), 3.26 (1H, dd, J=17.1, 12.9 Hz,
H-3a), 2.97 (1H, dd, J = 17.1, 2.8 Hz, H-3b). LL %k
o5 S5, MRS 14 TR -
7-O-B-D-F % B

S 3k
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