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Chemical constituents from the roots of Rosa laevigata
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Abstract; The roots of Rosa laevigata were the main ingredients of the Sanjin tablet, at present, the studies on the
chemical constituents and pharmacological of the R. laevigata were relatively insufficient. In order to elucidate the mate-
rial basis and the activity of R. laevigaia, the constituents of R. laevigaia were isolated by silica gel, Sephadex L.H-20,
MCI gel CHP 20P column chromatography and semi-preparative HPLC. Their structures were elucidated by anlalyzing
their spectral data and comparing with the previously reported literatures. Nine compounds: (+)-catechin (1), (-)-epi-
catechin (2), rosamultin (3) , sericoside (4), 2a, 3a, 19a, 23-tetrahydroxy-urs-12-en-28-oic acid-3-0-8-D-glucopyr-
anosyl ester (5), kaji-ichigoside F1 (6), B-D-Glucopyranosy 38, 19a-dihydroxy-2-oxo-urs-12-en-28-oate (7), dau-
costerol (8), B-sitosterol (9) were obtained. Compounds (2), (4), (5) and (7) were reported from the plant for the
first time. The results provide scientific information for exploitation and medicine utilization of R. laevigata.
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Hh 25 ST (Rosa laevigata ) i 1 Bk 35 1 g TE
KW, EL 554 TR EEKR rg . v 55,
(AENEY sk, &8, R R ;£
TAMRTE Rk MER] R, WFIERW, ST
HABUAAL O B I | B3 AT 0B 1 i e s e
iR IESRBT A LA R G TR

NS5 SR I R S rp i B 220 2
LI P I RN @ R N S N )N = S
KREEER B | W] KA 3 o | 220 55 2 P A2 L4
(X F A R 3o Y B R R AN 2, TR
A T 2 4 A 1 24 30 o il | A B 5 i TR
RAEFEMEEH A, NEHR 60% £ BEEEIY)
LR CRAEBGR AL 4y AR B A 1 9 1,

1 MR 57

1.1 Y ZF5#

{838  Hi+ Bruker DRX-500 MHz #8 9% R 4%
135 N-1100 Jie%% 7 & A% ; CF810C & HIE K ; ik fig
EM Foy, (0.2 mm thick Merck KGaA Darmstadt,
Germany ) ; MCI gel CHP 20P (70~ 150 pm; Mitsub-
ishi Chemical; Tokyo, Japan) ; Sephadex LH-20(25 ~
100 wm, GE Healtheare Bio-science AB, Uppsala,
Sweden) ; T A 0¥ b 40 Hr 4

IARE: AR 25 A R AR = B A7 BR A ]
HARPE -SRI 4E
1.2 #RBE5H

TR BN 8.5 kg, 60% 1) LBHE 2 2 1K,
FEMORHe SRR B IR B UK G A it LR
Mg IE TR, ¥ QIR CBRAEBGAL (292 g) 4ok
[ (200~300 H ) AL 3k, 73 5 07, A5 - B
(98:2,95:5,9:1,8:2,7:3,5:5), 4 Ik
o 2 TLC #5815 2] 7 iy, W 5(10.1
2) %8 Sephadex LH-20 #: i MCI gel CHP 20P
FEta gl LU il % HPLC Jriksr g gk, e &
1(27 mg) 2(18 mg) .3(167 mg) .4(46 mg) . 5(40
mg) \6(18 mg) \7(63mg) 8(30 mg) 9(16 mg)

2 HMER
'ﬂﬁ%%l ﬁ@%ﬁlﬂ*ﬁj{,ﬁ%ﬁ C15H14O60

"H-NMR (500 MHz, methanol-d,) §; 2.51(1H, dd,
J=8.1, 162 Hz, H-4a), 2.85(1H, dd, J=5.3, 16.1

Hz, H-4b), 3.98 (1H, m, H-3), 4.57(1H, d, J=
7.5,H-2), 5.86 (1H, d, /J=2.2 Hz, H-6), 5.93 (1H,
d, J=2.2Hz, H-8), 6.72 (1H, d, J=8.1 Hz, H-5),
6.77 (1H, dd, J=1.8, 8.1 Hz, H-6"), 6.84 (1H, d,
J=1.8 Hz, H-2"); "C-NMR (125 MHz, methanol-d,)
5:27.8 (C-4),66.1 (C-3),78.5(C-2),94.5(C-6),
95.1 (C-8), 98.7 (C-1), 113.9 (C-2"), 114.5 (C-
6'), 118.0 (C-5"), 130.9 (C-1"), 444 (C-3"), 144.5
(C-4"),155.9 (C-9), 156.3 (C-7), 156.6 (C-5), I
R TE RS 5 5/ NI A (2014) HIE 2, BOEE 18
ILERE,

&Y 2 BOTMERR, 73720 C H,, O
"H-NMR (500 MHz, methanol-d,) &: 2.74 ( 1H, dd,
J=2.8, 16.8 Hz, H-4ax), 2.86 (1H, dd, J=4.6,
16.7Hz, H-4eq), 4.18 (1H, s, H-3), 4.81 (1H, d,
J=4.5Hz, H-2), 594 (1H, d, J=2.0 Hz, H-6), 6.04
(1H, d, J=2.0 Hz, H-8), 6.77 (1H, d, J=8.2 Hz,
H-5"), 6.80 (1H, d, /=82 Hz, H-6'), 6.98 (1H, d,
J=1.6 Hz, H-2"); "C-NMR( 125 MHz, methanol-d4)
5:27.8 (C-4),659 (C-3),78.0(C-2),94.3(C-8),
94.7 (C-6),98.3 (C-1), 114.0(C-5"), 1144 (C-2"),
117.8 (C-6"), 1319 (C-1"), 144.9(C-3"), 145.0 (C-
4y, 155.8 (C-5), 156.4 (C-9), 156.6 (C-7), ik
TR 5K R JRUAE (2003 ) FRAE— 35, U E 2 R
LR,

&3 AfE i, 513 CHy, 0y, ESI-
MS m/z: 649 [M - H], 673 [M + Na]*.'H-NMR
(500 MHz, methanol-d,) 3: 0.79, 0.82, 1.03, 1.03,
1.22, 1.34(each 3H, s, CH;), 0.94(3H, d, J=6.6
Hz, CH,), 2.48 (1H, s, H-18), 2.93 (1H, d, J=
9.7 Hz, H-3), 3.32~3.70 (m), 3.82 (1H, dd, J=
2.0, 11.9 Hz, H-2), 5.32 (1H, s, H-12), 5.34
(1H, d, J=8.2, H-1"); "C-NMR( 125 MHz, metha-
nol-d,), &: 15.3 (q, C-30), 15.8 (q, C-26), 16.1
(q, C-24), 16.3 (q, C-25), 18.3 (t, C-6),23.3
(t, C-11),23.4 (q, C-27),25.2 (t, C-16), 25.7
(t, C-21), 25.8 (t, C-29), 28.0 (t, C-15), 28.3
(q, C-23), 32.7 (1, C-7), 36.9 (i, C-22), 37.8
(s, C-4),39.1 (s, C-10), 39.9 (s, C-8),41.3 (s,
C-14), 41.5 (d, C-20), 46.8 (t, C-1), 47.2 (d,
C-9), 48.1 (t, C-17), 53.6 (d, C-18), 55.3 (d,
C-5), 61.1 (t, C-6"), 68.2 (d, C-2), 69.7 (d, C-
4"y, 72.3 (s, C-19), 72.5 (d, C-2"), 76.9 (d, C-
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Fig. 1 Chemical structures of compounds 1-9

6'),77.1 (d, C-3"), 83.2 (d, C-3), 94.4(d, C-
1), 128.1 (d, C-12), 138.3 (s, C-13), 177.1 (s,
C-28), bFid%dls 5 =/ 45 (2014) il — 2, ik
%E 3 N rosamltin,

a4 Ak, 370 G Hy 0, , ESI-MS
m/z; 665 [M— H], 689 [M + Na]*, "H-NMR (500
MHz, methanol-d,) 8: 0.74, 0.96, 0.97, 1.00, 1.25,
1.30 (each 3H, s, CH;), 4.05 (1H, d, J=11.2, H-
24b), 3.83 (1H, d, J=11.2, H-24a), 5.27 (1H, s,
H-1"), 5.38 (1H, d, J=8.2, H-12); "C-NMR
(125MHz, methanol-d, ), &: 17.4 (q, C-25) ,17.7
(q, C-26), 20.0 (t, C-6), 23.8 (q, C-23), 25.0 (q,
C-27), 25.1 (1, C-11), 252 (q, C-30), 28.4 (t, C-

16), 28.6 (q, C-29), 29.4 (t, C-21), 29.5 (t, C-
15), 332 (t, C-22), 34.1 (t, C-7), 35.9 (s, C-20),
39.2 (s, C-10), 40.8 (s, C-8), 42.6 (s, C-14), 44.3
(s, C-4), 45.0 (d, C-18), 47.1 (s, C-17), 47.7 (i,
C-1),49.2 (d, C-9), 57.2 (d, C-5), 62.4 (t, C-
6'), 66.1 (t, C-24), 69.6 (d,C-2), 71.0 (d, C-4"),
73.8 (d, C-2"), 78.2 (d, C-3"), 78.6 (d, C-5'),
82.4 (d, C-19), 85.9 (d, C-3), 95.7 (d, C-1"),
124.7 (d, C-12), 144.3 (s, C-13), 178.5 (s, C-28),
DL BRI 52 AE 5 45 (2003 ) Hik 1B — 2, B E 4
N sericoside,

Ems HEgik, 5513 CHy0,,, ESI-
MS m/z: 665 [M - H]", 689 [M + Na]*, '"H-NMR
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(500 MHz, methanol-d,) 3: 0.79, 0.90, 1.03, 1.22,
1.36 (each 3H, s, CH;), 0.94 (3H, d, /J=9.5
Hz), 2.55 (1H, s, H-18), 5.27 (1H, s, H-1"),
5.36 (1H, d, J=8.2, H-12); “C-NMR (125 MHz,
methanol-d,) &: 16.6 (q, C-30), 17.2 (q, C-24),
17.3 (q, C-26), 17.7 (q, C-25), 19.0 (t, C-6),
24.6 (q, C-27), 24.7 (1, C-11), 24.8 (i, C-16),
26.4 (t, C-21), 27.1 (t, C-29), 29.5 (t, C-15),
33.5 (t, C-7), 38.1 (t, C-22), 39.0 (s, C-10),
41.2 (s, C-8), 42.2 (d, C-20), 42.4 (s, C-14),
42.6 (s, C-4),42.8 (1, C-1), 44.1 (d, C-5), 48.2
(d, C9), 49.3 (t, C-17), 55.8 (d, C-18), 62.4
(t, C-6"),67.1 (d, C-2), 71.0 (d, C-4"), 71.2
(q, C-23), 73.6 (s, C-19), 73.7 (d, C-2"), 78.1
(d, C-5"), 78.3 (d, C-3), 78.5 (d, C-3"), 95.6
(d, C-1"), 129.4 (d, C-12), 139.5 (d, C-13),
178.4 (s,C-28) . RL M5 XIS HEAE (2010) 418
FAR—F TS E 5 N 2, 3a, 19, 23-tetrahydroxy-
urs-12-en-28-oic acid-3-0-8-D-glucopyranosyl ester,,

ka6 Hamik, 730 CeH, 0y, ESI-
MS m/z; 649 [M - H]", 673 [M + Na]*, '"H-NMR
(500 MHz, methanol-d,) 3: 0.79, 0.80, 1.04, 1.22,
1.30, 136 (each 3H, s, CH;), 0.94 (3H, d, J=
6.6, CH,), 5.30 (1H, s, H-12), 5.32 (1H, d, J=
8.2Hz, H-1"); “C-NMR (125 MHz, methanol-d,)
5. 13.0(q, C-30) , 16.6(q, C-25), 17.9(q, C-
26) ,19.5 (t, C-6) , 22.4 (q, C-24), 24.8 (t, C-
11) , 24.8 (q, C-27) , 26.5 (t, C-16) ,27.1 (q,
C-29), 27.2 (i, C-21), 29.0 (q,C-23) , 29.7 (t,
C-15) , 34.2 (t, C-7), 38.3 (t,C-22), 39.0 (s,C-
10), 39.4 (s,C-4), 41.4 (s, C-8), 42.0(t, C-1),
42.6 (s, C-14), 42.9 (d,C-20), 48.2 (d, C-9),
49.3 (d, C-5), 49.5 (s, C-17), 54.9 (d, C-18),
62.5 (t, C-6"), 67.2 (d, C-2), 71.1(d, C-4"),
73.6 (s, C-19), 73.8 (d, C-2"), 78.3 (d, C-5"),
78.5 (d, C-3"), 80.7 (d, C-3), 95.8 (d, C-l"),
130.9 (d, C-12), 138.4 (s, C-13), 178.7 (s, C-
28) . DA% 5 A EE 45 (2008) i iH S A — 2,
W SE 6 M kaji-ichigoside F1

&1 HasiE, 77 C Hy 0, ESI-MS
m/z; 663 [M - H]", 687 [M + Na]'.' H-NMR
(500MHz, methanol-d,) &: 0.59, 0.80, 0.93, 1.22,
1.41(each 3H, s, CH;), 0.96(3H, d, J=7.6Hz),

2.18 (1H, d, J=12.0Hz, aH-1), 2.37 (1H, d, J=
12.0Hz, BH-1), 2.55 (1H, s, H-18), 2.64 (1H, t,
H-18), 3.68 (1H, dd, J=12.1, 4.5Hz, Ha-6"),
3.81 (1H, dd, J=12.1, 2.0Hz, Hb-6") , 4.40 (1H,
s, H-3), 5.31 (1H, s, H-12), 5.33 (1H, d, J=
8.2Hz, H-1') ; "C-NMR (125MHz, methanol-d,) 3.
13.5 (q, C-24), 16.6 (q, C-30), 17.2 (q, C-26),
17.2 (q, C-25), 19.5 (t, C-6), 24.6 (q, C-27),
24.7 (i, C-11), 26.5 (t, C-21), 27.1 (q, C-29),
27.2 (t, C-16), 29.7 (t, C-15), 33.3 (t, C-7),
38.2 (s, C-10), 38.2 (t, C-22), 41.6 (s, C-8),
42.8 (d, C-20), 42.8 (s, C-14), 44.4 (s, C-4),
47.2 (d, C-9), 48.2 (d, C-5), 49.5 (s, C-17),
543 (t, C-1), 54.9 (d, C-18), 62.5 (t, C-6"),
65.4 (t, C-23), 71.1 (d, C-4"), 73.6 (s, C-19),
73.9 (d, C-2"), 77.9 (d, C-3"), 78.3 (d,C-5"),
78.5 (d, C-3), 95.8 (d, C-1"), 129.0 (d, C-12),
140.0 (s, C-13), 178.5 (s, C-28), 213.9 (s, C-
2), LA EEHE S Germain et al (2009) 41 38 HeA —
B, b % 7 A B-D-glucopyranosyl 38, 19a-
dihydroxy-2-oxo-urs-12-en-28-oate ,

G 8 HEMRE, 577X CuHy, O, 7F 5%
TR ST 20408 58 N H AR iES) TLC
R RE {6 — 2, HIR A J5 8 A FER, S C-NMR
(125 MHz, CDCl,) & 12.1 (C-18), 13.0 (C-29),
17.0 (C-26), 18.3 (C-21), 19.0 (C-27), 19.2 (C-
19), 19.8 (C-11), 22.0 (C-28), 22.1 (C-15),
25.7(C-10), 27.1 (C-12), 29.0 (C-25), 29.5 (C-
2),30.4 (C-8), 31.7 (C-7), 34.4 (C-22), 34.7
(C-20), 37.1 (C-23), 37.8 (C-1), 40.6 (C-4),
41.4 (C-16), 42.1 (C-13), 45.8 (C-24), 48.2 (C-
9), 55.8 (C-17), 56.0 (C-14), 61.2 (C-6"), 69.3
(C-4"),73.4 (C-2'), 74.4 (C-5"), 75.8 (C-3"),
76.8 (C-3), 104.0 (C-1"), 122.1 (C-6), 146.4 (C-
5) o L EBE-S5 B kAT (2015) el FA— 2, i
YE 8 I M

ka9 HEEE, 7130 CH O, TE 5%
PR CPAPRP R AL 0, 5 B4 B EEARME RS TLC 46
W REH—2, HIRG 5 RURFER Y C-NMR (125
MHz, CDCI;) 8. 12.0 (C-18), 12.1 (C-29), 18.8
(C-19), 19.1 (C-26), 19.2 (C-21), 19.8 (C-27),
21.1 (C-11), 23.1 (C-28), 24.3 (C-15), 26.1 (C-
23), 28.2 (C-16), 29.1 (C-27), 29.2 (C-1), 29.3



23]

TS SR DTS 259

(C-25), 31.7 (C-2), 31.9 (C-8), 34.1 (C-22),
36.4 (C-10), 36.5 (C-20), 38.3 (C-12), 39.8 (C-
4), 423 (C-11), 45.8 (C-24), 50.1 (C-9), 56.1
(C-17), 56.8 (C-14), 71.8 (C-3), 121.7 (C-6),
140.8 (C-5), LA L %d 55k bW 45 (2016 ) i ik
AR—F O E 9 N B R

3 b

AHEFEM AR L BHR T 19 LR LW BGR Ao
SRR 9 MeE Y b ke 2. 4.5.7 NE R
MAZHEY h oy B 2, i 280y A B L B 2
ILERFMEYM IS =ik 5, HZ LA 7
SHERIE AT, ILRRER G RZ HA TR
e BURAEE T, =#i 2R 5 R 2 BA YU bt
PR TE DR E . RIBA PR — 2% i 73
B AR AL B W AT A W0 R BT ST, DT A 1%
25 IR 780 R SRR A 3l
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