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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-p-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.
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glucopyranoside
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"), UV—1601 KA I A CHA By A T,
Spectrum 100 L4360 REAY C R EA B 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—
AT s e A (6B AB AF] ), Bruker
Avance—400. Bruker ARX—600 HYAZ R4 L4 1%
({5 % Bruker A 7)), /)2 GF,sq iR (G K22
VS TR D, HEEERERR (5 B
1) F#dh), Sephadex LH-20. Toyopearl HW-40.C-18
R S RH A BRI A |, [RAH Cis B
Lchroprep“RP-15 %44 Merck A7, 95% 2.0 K
P2 FHWORS, WRE. Aahils. &7 BERCER. I
TR UK TR 0 [ = 4y i 4l

HAZEAe T4 R E R R BE AT IRA ], i
AAERTPEFRAHEA CARE) ARAF A=
ety G TR ) R 4 5 Oh % A BHE A H 2 Rosa
chinensis Jacq. [T AL
2 ERSSE

HZ=1E 5 kg H 95% SEEMAERAE R, [k &
M, W4 fa FKIR &, I e SR SR
IETREAI, BRI SR JZ AN IE T BEJ2 3 M A I
Heta i, S07-FEE (100 0 1—1 0 1) BBREVENL; B
MR CWR)ZAS 5 ANy, 1B T BEEAS 2 Ny, Pife
WA T IR AR A (A1 . Sephadex LH-20 £E (A |
Toyopearl HW-40 #1641 [ A C-1g FFRUAE L ESE,
HEMELEM 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 HMETE

WEW 1 L, 7013 CiHeO4r ESI-MS

m/z: 117 [M—H] o UVAS (nm): 214; IRve

ax
(em™'): 2 932 (-OH), 1 694 (C=0), 1 420 (-OH), 1 203
(C-O). 'H-NMR (400 MHz, DMSO-dg) d: 2.41 (4H, s,
-CH,), 12.11 (2H, brs, -COOH); "*C-NMR (100 MHz,
DMSO-dg) 0: 28.8 (-CH,), 173.6 (-COOH); LA L%
HcmdtoE 5, M et 1 BRI .

EW 2: AR, 7130 CsHsOsr 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)
5: 14.38 (1H, brs, -COOH), 3.70 3H, d, J = 1.5 Hz,
-OCH3), 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 (-OCHj), 29.9
(C-2), 28.8 (C-3), L ¥ 5 cihitiE —s, W%
e B 2 I BEHER G .

&9 3: Ak K ESI-MS m/z: 197 [M—H] .

UV MO (1) 219, 276; R vED (em Y): 3452, 3 297

ma
(-OH), 3 000~2 500 (-COOH), 1 707 (C=0), 1 620,
1535,1469. 'H-NMR #l BC-NMR ¥ % 1. 5
SCHRECE R B, SRS 3 R TR
& 4: KK . ESI-MS m/z: 153[M—H] .
UV A (nm): 208, 251, 2905 IR veer (em ): 3 327

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

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

o 3 5

et 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=8.0, 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  9.22(1H,s)
CH,- 420(2H,q,J=7.0Hz)  60.0
CH, 127(GH,t,J=70Hz) 142 3.80 (3H, s) 55.6
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1527,1446. "H-NMR 1 "C-NMR ¥4 W% 1. 5
SCHRECR AT IR, St A 4 R LR IR .

%A%&EQ%X£$WBWZMHM H] .
UV AN (nm): 208, 251, 2855 IR veor (cm ): 3 485
(-OH), 3 000~2 500 (-COOH), 1 682 (C=0), 1 598,
1523,1435. 'H-NMR Fl BC-NMR $#z W % 1.
MAZA AR R LA IR ) AL =1, 5 SCikEai
XL, ME AW 5 TR .

tEM6: Hk KR, 73+ CsHO0so ESI-MS
m/z: 173 [M—H] ; UV AM (nm): 2065 IR vior (cm™):
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
KM)M6@5xnoméyuLﬁﬁ5iﬁWﬁ—
H, WA A ) 6 HFEHIR

%A%7%éﬁ%/ﬁ%hmmmmﬁﬁMS
m/z: 345 [M—H] o SRR B R, HEMX
WED ARG . Fa & %S YRA 5T
TR A A8 B TR T R IO T . TH-
NMR (500 MHz, pyridine-ds) J: 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, -OCHj3), 3.10~3.50 (Glc-H-2'~6');
BC-NMR (125 MHz, pyridine-ds) J: 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 VL - %cdfs 5 scikaiis— 50", dose bty
Y17 R BE PR T E-3-0-B-D-H A BT -

WY 8: Totaklh b, 43130 CyoHan010; ESI-MS
mb4ﬂ[ —H] . 'H-NMR i [ & 1 6 7.25~7.33
A SAEME 5, N RHELE 556 7.00 2H, s) A
%A%aa%;mﬂw&wﬁﬁlA%maﬁ%,
5428 (1H, d, J= 7.4 Hz) AFEMGIEESE S ;s 04.74
(1H,d,J=12.2Hz) #14.55(1H,d,J=122Hz) 42
AN E ARG R EE S, HENA 1 ANESEOT
54.46 (1H, d, J=10.6 Hz) f164.25 (1H, m) J 2 4
HOARA AT, N 1 ANEE L.
PC-NMR HEWR IR A7 4E, LA 6 165.8 ) 1 4

P B R R BAS 55 6 69.6 A58 H A 5, O
102.0 ABE IS B0 5, 1 6 76.3~63.8 S Bl Bk
FEAME S MRS S . 75 HMBC 35, 6 69.6 [IklE
TR EE SR, BRI ETE R B
T 6 165.8 k(55 6 7.00 2H, s) A5
PG, AN iZRIE S 6 4.46 (1H, d, J = 10.6 Hz). ¢
4.25 (1H, m) ARG IS SHIC, ok
TIRICRIE S AR 6 AL lE; 6 102.0 ¥
IS TS 2 ANV AL 0 4.74 (1H, d,
J=122Hz) M 4.55(1H, d, J=12.2 Hz) #%, &R
ARFIE SRR 1 AREEAE, B G REY)
AN G T BE N R AL 6-0-% & 11
Fe-B-D-HA BT, HARZREE A WK 2. 5 3CHREL
Pt e, B b ) 8 A L 6-0-B & T IR L-
B-D-Hi T o

AW 9: Ltk 50 T30 CoiHO10; ESI-MS
m&3%[M HTIHNMR A 9 7.15~7.22
S5 MEMET, RN AEIMMES: 0698 (2H,s) N
2Aﬁé%‘ 3 03.01~3.5 Moy 1 MHENESGE S, o
4%(HL¢J:81H@;E%%ﬁﬁ%a§%:54“
(1H,d,J=11.1 Hz) 16 4.28 (1H, m) 4 25l
HIEE T, HENCY 1 AMESEE H3E; 6 3.85 (1H, m)
M 3.67 (1H, m) 2k 2 MEAREGNEGE S, #EN
N ANESA L Z A S E Y 8 MHLLE,
%7 02.83 (2H, m) [T HILE(F S, PC- NMR i
] DAHE T R R A7 AE, LA 6 165.8 1) 1 AN BRI
IAE 5, 6 69.6 AIEE MRS S, 6 103.0
B FERRAE S, T 0 76.3~63.8 Ky BEERumHEE b
M5 AfES, ka8 £ 7T 635711 AN
FEMIBRAS 5 . /E HMBC w0, 7 I, 6 2.83 (2H, m) ¥
WAL 6 69.6 FIEAW FILEAN S, HARIRW)
AR S AHDE, PRMAE L ARG R W, 4oz
AP TR HEN & o AR TR AR 1
MNIRCHM G, G 8 M, BEths
Y9 WKL 6'-0-K B FIRIE-B-D- AT - %
W E s WAk 2.

AW 10: LR 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),
1w2@3®1w6@4$°mmﬁ%A%mmﬁ
ST R, L KRR R, SRS o Y,
YA 10 AR .



¢ &% Chinese Traditional and Herbal Drugs 38 43 % 25 8 # 20124E 8 A *1487 «
£2 &89 H "H-NMR #1 BC-NMR #[E (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 SRR, 5 = Sk RN B 06
ESI-MS m/z: 463 [M—H] ; 43 T30 CyHyO12;
'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, Glc-H); “C-NMR (125 MHz,
pyridine-ds) &: 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"). VL b ¥t 5 Sc ki —=,
WO AL A 11 N G2 Bt

A 12: SO, = SALER RN B s
ESI-MS m/z: 417 [M—H] ; 4% 71X CyHigOro;
'H-NMR (500 MHz, pyridine-ds) d: 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 ¥
5cikapiE— 8, M e A 12 LA -
3-O-a-L-BT P AFBE T o

A 13: BT, =SB N B 4 (0
ESI-MS m/z: 447 [M—H] ", 4} T2\ Cy1HaO1y> HEN
IR 1 A NEEREFF . 'TH-NMR (500 MHz,
pyridine-ds) 8: 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\ I %3 53¢
R B, W e e A 13 1 28 1-3-0-B-D-
G R

WEY 14: AEPIBIRGE N, ShIR-BR W
B4, ESIMS m/z 417 [M—H] : 2 70
CoiHpOgs G545 FLARN 73 F i, HEM N — S0
(7 1 A NBBEER . 'TH-NMR (500 MHz, pyridine-ds) 6:
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
a5 SRR, MRS 14 A TFRA -
7-O-B-D-F % B+ -
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