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A new triterpenic acid from roots of Rosa multiflora var. cathayensis
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Abstract: Objective To study the chemical from the roots of Rosa multiflora var. cathayensis. Methods The silica gel column
chromatography was used to separate the chemical constituents from the roots of Rosa multiflora var. cathayensis. HPLC was used to
analyze its purity, chemical and spectroscopy methods were used to determine their structures. Results Nine constituents were
isolated and identified as multifloside A (1), arjunic acid (2), 1B-hydroxyeuscaphic acid (3), arjunetin (4), kaji-ichigoside Fi (5),
euscaphic acid (6), tormentic acid (7), myrianthic acid (8), and rosamultin (9). Conclusion Compound 1 is a new compound named
multifloside A; All compounds are obtained from the genus Rosa for the first time.
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X 5 A 2 b AR FR) e AR =i 288 B A R 2 B
PEWTFCHAEAL b, 0By RIS REARAL 7 o AT T IR

1 NES5MH

Bruker Avance I11 600 A% filf LR 1A (fE [
Bruker /A %] ); Bylabuv-III 4T (AL RUAFERMHEH IR A
7]); DZF-6030A HATWRA (Lifp-1ER A A
FRZAH]D; Lumtech A (a4 (K501 PUITAik
JFHil 250, QUFHEERSA R AR RE-2000A Y
WeHE 28 KA (R IRIESLI WA A IR A D A
R G (5 Bt THERAR]D; sy
Juartral Cp EEE AR Bl A D,
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ANWFFE . WK 135 AR IR R £ i M — S R e S L
AL AR T 9N =GR AEY, Al E
N ST (multifloside A, 1) [T JB
12 Carjunic acid, 2). 1B-¥& % & # R C 1p-
hydroxyeuscaphic acid, 3)+ BVLHi{=5 (arjunetin,
4). ¥J&TH Fi (kaji-ichigoside Fi, 5). %kz
(euscaphic acid, 6). ZZ>Z (tormentic acid, 7).
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Fig.1 Structures of compounds 1—9
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h), EHIER, WOREIWCER], WRARTRBUR E AT
BERR, BRI E 2 E T K, 2 A T
TAME BEEROBE. IE TR, R IRAE A
B, 13208 A (&AL 1753 g) B (fi
R 8B 135.0 gD

BURE A SRS 8, Pl -
FERE fE (10010 501, 15102014 1:3), fit
FRZBE. A kE-FHEE (801 1. 50: 1. 30: 1),
TLC W& FFAHRER 7, L4551 8 NEAL A1~AS.
BT A4 CHMBE-FEIR 05 2 0 1) 3460, 4
%4 HPLC 7rdift, HEka%2 (100 mg, ®=
258 min). A7 (ZEHLE-HEE80 1 1. 50 1 1) #f
A AR RAE i 4 B, AW fe-HEE (80 1 1.
50:1.30:1.20:1.0:100) BEfi, 53 4 M
4 (AT-1~A7-4). A7-2 (AT RE-HEE 50 : 1)
2221 % HPLC (HEZ-/K 70 @ 30, 2 mL/min) 43
Baitk, 5314bE%3 (12,5 mg, ®R=13.6 min).
¥ A7-3 (AR E-FEE 30 0 1. 200 1) &%
A HPLC (HIEE-/K 62 : 38, 2 mL/min) 7} &4ifk,
BELEY) 4 (9.5 mg, =202 min). 5 (12.0 mg,
fR=22.0 min)-

HURE B (BSEE OEEEAL 135.0 g), SRERHE
B, AN & fE-FEE (80 1 1,60 1.
40 1 1. 3011 20: 1. 0:100) BEATHEE B,
TLC W& HAH A5, /53] B1~BS 3£ 5 ANER{ .
B3 (40 : 1) SERAEEE S, A &
Fe-H I, % B3-2 (60 @ 1) FELEFEN, JEBREEY
2ot %7 HPLC (FHEE-/K) 2 @dlith, B2k
Y6 (3.1 mg, k=22.8min). 7 (4.1 mg, tr=25.2
min). B4 (30 : 1) £ MCI [ AHA: I FF EE- 7K B i 23
55, B4-4 (80%) £ Y:ffil £ 8 HPLC (HIEE-7K) 43
HEaife, 193MLEY) 8 (4.5 mg, (r=38.4min). BS

A E-HEE 20 0 1. 05 100) ERALFHRFLIHE
FEEIES 5, WahMNZEE-7K (01004 10 : 90,
30 : 70, 60 :40. 70 :30. 80 :20. 100:0) #
TRV, ¥ B5-2 (ZHEE-/K 10 1 90) HAzAEH
Bk A (T HEAT 40 B, TR ANAE D S -
(60:1.50:1.30:1.20:1. 10: 1), B5-2-5
(AP RE-FEE 10 0 1) 224158 HPLC (HfE-
KDY srEdith, BEMLEY 9 (10.0 mg, =155
min). K B5-4 (60 @ 40) FAL MR A 1E 4 5,
TR E-FEE (601, 501, 4051, 30: 1.
20 1 1) NURBIAH, ¥ B5-4-3 (& fe-FEE 40 ¢

1) #ATZ K44 R HPLC (HEE-/K), rEsalifk,
HBELEY 1 (20.5mg, R=9.8 min).

FEHFRE 2.11 mg (LAY 1, F 0.2 mol/L =%
CPRHAT IR AE 90 CIs BB 6h J5, =
SRR 3 K, B 3mL, &HKEIKRS, H
A 2 il S5 AR, KRS D~ 287 ) HE L ZEAH
() o7 L S A R E R B o, R FH 28 RO A S Al 4
SFIK R BT R B D=7 4 b ot B 1) £ B4 1)
AR —2, Fik, SEHAEY 1R LR
D-7g] ] LU
3 HmExE

tEP1: AR (Z&H%E), Liebermann-
Burchard M P, 10%IKERER- £ BE TR 48 4T
o, FRORZUEDTREN =R TR EY . [a]]
+3.75 (c 0.08, MeOH); HR-ESI-MS m/z: 671.390 4
[M+Na]" AN 671387 3), #hiED TN
CssHssNaO1o, AN 9. UV ARG dmax
(log €): 204 (4.22) nm. ZLAMGIEERGREE (3393
em ). FEE (2928, 2876 ecm ™). AL (1730, 1717
em DL R (1 448 ecm™). HEMIHFEL C-H
RS (1 306~1 383 cm™!). FEFEE (1 074
em D) SERHIE(E S,

7 'TH-NMR i (& 1) 1, @3gXAEE 4
FRFHIEE SR 1 ANHERFRUEES ou 1.67
(3H, s), 1.05 (3H, s), 1.14 (3H, s), 1.13 (3H, s), 1.03
(3H, d, J = 6.6 Hz), KX AFAE 3 MERT1E5 on
5.01 (1H, d,J=1.2 Hz), 5.12 (1H, d, J= 1.2 Hz), 5.51
(1H, t,J=2.4 Hz), I&/REEM R AT BEAFAE 1 IR HIX
BN 1 I 1 NS5 on 6.30 (1H,
d, J = 8.4 Hz), #ERGEMHAEE 1 5T HHIC.
BC-APT i (& D Woxf 36 Mixfss, HE 54
HHERR oc 24.3, 17.7, 17.7, 26.6, 19.8; 1 41 sp® 4:4k.
W oc 128.9, 137.9, 1 MERHRIERK oc 176.5, 1 M
o ERR S 5 0c 96.3. 4ia Bk SAmER, £
LAY 18T 205 =wi 2 E R 52, 78
BC-APT i (£ 1) 1, dc 153.7, 110.9 Ky 1 HIFHk
RUEERGAS 512 B 28 EARAE 3 MEFEIE 5 oc 65.6,
66.7, 74.7, 454 'H-NMR it (£ 1) F4AHK4 4
s LA B A AR 155 on 447 (1H, m), 4.59
(1H, d, J = 1.8 Hz), 3.82 (1H, d, J = 10.8 Hz) F14.11
(1H, d, J=10.8 Hz), #EMIHEEHHEAR 1 ADFTHE
A2 NMEFRERRFE, H 'H-NMR f BC-APT
G 5 MRS, NP 1 ANRET AT
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7E 23 87 24 Rrffhak s PC-APT ks 7 1 4
W A RS S oc 96.3, 74.5, 79.4, 71.5, 79.8,
62.7, Juu BUE (8.4 Hz) HI Wik 1m0 2 B 4L,
SE G MK I B2 St — P HE N2 E BN B-D-
MG 2, it EMETEA 1 1 B-D-
MR & RE ;s oc 176.5 AEEHEES, $#n B-D-Mt
Wt 81 ) R R AE 28 1k b 23 BFTIR, %L E YN
SRR S I =R R R AW . LS
I 5 SCHRIRTENINT LG, BR T 23 S0A1 24 ALIEA R
BT AN [F) A AR — 3

7£ HSQC i, ¢ 65.6 5 0 3.82 (1H, d, J =
10.8 Hz), 4.11 (1H, d, J = 10.8 Hz) #5%; 6c 243 5

ou 1.67 (3H, s) #H3%; £ HMBC i+, oy 3.82 (1H, d,
J = 10.8 Hz, H-24a) f14.11 (1H, d, J = 10.8 Hz,
H-24b) ¥J5 5c 24.3 (C-23) FIEmFEMH IS, UiHHL,
PR C-24 [ H R AL O L . (&9 1 HL
RILH AN T NOESY 1% A8 &8 B o2 .
7 NOESY i1, oy 1.05 (3H, s, H-25) 5 on 4.47
(1H, m, H-2) #14.59 (1H, d, J = 1.8 Hz, H-3) f#£{E
Wi, SEMEEHE, MATHiE Cc-2 fl C-3 4
ERELN o WAL BEGEEIE LK 1, EW
ff) 'TH-"H COSY 2% f1 HMBC A WK 2. 22 L
Bk, 456 SCHRIRIE AR SR 1), MG 1
i 44 K 1A 3

Fz1 &4 15 NMR ##E (600 MHz, Pyridine-ds)
Table 1 NMR Data of compound 1 (600 MHz, Pyridine-ds)
/A oH Jc AL ou oc
1 1.87 (overlapped), 1.99 (overlapped) 43.7, CHz 19 — 153.7,C
2 4.47 (m) 66.7, CH 20 1.88 (overlapped) 38.0, CH
3 459(d,J=18Hz) 74.7, CH 21 1.24 (m), 1.42 (overlapped) 31.1, CH2
4 — 45.6,C 22 1.78 (m), 2.03 (overlapped) 37.6, CHz
5 1.87 (overlapped) 50.1, CH2 23 1.67 (s) 24.3, CHs
6 1.49 (m), 1.70 (m) 19.4,CH, | 24 3.82(d,J=10.8 Hz), 4.11 (d, /= 10.8 Hz) 65.6, CH2
7 1.57 (m), 1.42 (m) 343,CH2 | 25 1.05 (s) 17.7, CH3
8 — 40.5,C 26 1.14 (s) 17.7, CHs
9 1.99 (m) 48.6, CH 27 1.13 (s) 26.6, CHs
10 — 39.1,C 28 — 176.5,C
11 2.10 (brd, J=12.0 Hz), 2.03 (m) 24.6, CH2 29 5.01(d,J=12Hz),5.12(d,J=1.2 Hz) 110.9,CH2
12 551(t,J=24Hz) 128.9, CH 30 1.03 (d, J=6.6 Hz) 19.8, CHs
13 — 137.9,C Iy 6.30 (d,/J=8.4 Hz) 96.3,C
14 — 432,C 2 420 (m) 74.5,C
15 1.12 (m), 2.40 (m) 295, CH | 3 4.28(m) 79.3,C
16 1.88 (m), 1.99 (m) 262,CHz | 4 4.35 (m) 71.5,C
17 — 50.2,C 5! 4.02 (m) 79.8,C
18 3.77 (s) 52.7, CH 6 4.40 (m), 4.47 (overlapped) 62.7, CHz
WEY 2: BEMER, 10%IKEHIR- BT
LAt 43138 C3HasOs. ESI-MS mi/z: 511 [M—+
Na]*. '"H-NMR (600 MHz, Pyridine-ds) 6: 1.11 (3H, s,
o 26-CHs), 1.03 (3H, s, 25-CH;), 1.10 (3H, s, 24-CHs),
1.12 (3H, s, 30-CH3), 1.18 (3H, s, 29-CH3), 1.28 (3H,
Ho s, 23-CH3), 1.65 (3H, s, 27-CHz), 3.40 (1H, d, J= 9.6
Hz, H-3), 3.62 (1H, d, /= 1.8 Hz, H-18, 19), 4.15 (1H,
dt, J = 10.8, 4.2 Hz, H-2), 5.57 (1H, brs, H-12);
2 AEY1EER 'H-'H COSY (2F#) M HMBC (57

%) X
Fig. 2 Key 'H-'H COSY (bold bonds) and HMBC (arrows)
correlations of compound 1

BC-NMR (150 MHz, Pyridine-ds) d: 47.9 (C-1), 69.0
(C-2), 84.2 (C-3), 39.1 (C-4), 55.8 (C-5), 19.3 (C-6),
33.7 (C-7), 40.5 (C-8), 48.8 (C-9), 40.3 (C-10), 24.7



* 4212 -

T4

Chinese Traditional and Herbal Drugs 25 48 % %5 20 3 20174 10 A

(C-11), 125.4 (C-12), 145.9 (C-13), 42.6 (C-14), 29.5
(C-15), 28.8 (C-16), 46.5 (C-17), 45.2 (C-18), 81.6
(C-19), 36.1 (C-20), 29.6 (C-21), 34.0 (C-22), 29.7
(C-23), 18.2 (C-24), 17.5 (C-25), 18.0 (C-26), 25.4
(C-27), 181.6 (C-28), 29.2 (C-29), 25.2 (C-30). F&
'H-NMR /% BC-NMR ##f 55 SCHliRk s i B e A —
HUY, HAAEY) 2 B NI B R .

EY 3: AR, 10%IKREEER- £ B
B, 43T 3 CaoHasOso ESI-MS m/z: 527 [M+
Na]*. 'H-NMR (600 MHz, Pyridine-ds) J: 0.91 (3H, s,
24-CH3), 1.10 (3H, d, J = 6.6 Hz, 30-CH3), 1.20 (3H,
s, 26-CH3), 1.22 (3H, s, 25-CH;3), 1.26 (3H, s,
23-CH3), 1.41 (3H, s, 29-CH3), 1.67 (3H, s, 27-CHs),
3.87 (1H, d, J=2.4 Hz, H-3), 4.13 (1H, d, J = 9.6 Hz,
H-1), 4.15 (1H, d, J = 2.4 Hz, H-2), 5.69 (1H, brs,
H-12); *C-NMR (150 MHz, Pyridine-ds) J: 81.3
(C-1), 72.1 (C-2), 80.5 (C-3), 38.9 (C-4), 50.0 (C-5),
19.3 (C-6), 34.3 (C-7), 41.7 (C-8), 49.1 (C-9), 44.2
(C-10), 28.5 (C-11), 130.2 (C-12), 139.8 (C-13), 42.6
(C-14), 29.7 (C-15), 27.0 (C-16), 48.8 (C-17), 55.2
(C-18), 73.5 (C-19), 42.8 (C-20), 27.4 (C-21), 38.9
(C-22), 29.8 (C-23), 22.8 (C-24), 13.4 (C-25), 18.1
(C-26), 25.2 (C-27), 181.1 (C-28), 27.5 (C-29), 17.2
(C-30). £ "H-NMR & 3C-NMR % 5 ki i
PR AR — 2, M &) 3 N 1B-FR A
TRIE -

EY 4: AEBMR, 10%IKETER- £ B3R
Lt 4312 CasHssOr00 ESI-MS m/z: 673 [M+
Na]". '"H-NMR (600 MHz, Pyridine-ds) 5: 0.77 (3H, s,
26-CH3), 0.83 (3H, s, 25-CH3), 0.94 (3H, s, 24-CH3),
0.96 (3H, s, 30-CH3), 1.03 (3H, s, 29-CH3), 1.05 (3H,
s, 23-CH3), 1.30 (3H, s, 27-CH3), 3.44 (1H, d, J= 9.6
Hz, H-3), 3.23 (1H, d, J= 4.2 Hz, H-19), 3.62 (1H, m,
H-2), 5.37 (1H, d, J= 3.0 Hz, H-12), 5.40 (1H, d, J =
8.4 Hz, H-1"); *C-NMR (150 MHz, Pyridine-ds) J:
48.2 (C-1), 69.5 (C-2), 84.6 (C-3), 40.7 (C-4), 57.0
(C-5), 19.9 (C-6), 33.5 (C-7), 41.1 (C-8), 49.5 (C-9),
39.9 (C-10), 25.1 (C-11), 125.0 (C-12), 144.8 (C-13),
42.9 (C-14), 29.6 (C-15), 28.6 (C-16), 47.3 (C-17),
45.3 (C-18), 82.6 (C-19), 36.2 (C-20), 29.7 (C-21),
34.0 (C-22), 28.8 (C-23), 18.0 (C-24), 17.4 (C-25),
17.0 (C-26), 25.2 (C-27), 178.8 (C-28), 29.5 (C-29),
25.6 (C-30), 96.3 (C-1), 74.5 (C-2"), 79.0 (C-3"), 71.3

(C-4"), 78.7 (C-5"), 62.6 (C-6'). H 'H-NMR K
BC-NMR ¥ 5 SRR E B Ed FE AR — #1617, i
G 4 % AR = .

WEY 5: AR, 10%IKEEER- LB
Lo, 1 CiHseO010. ESI-MS mi/z: 673 [M+
Na]*. 'H-NMR (600 MHz, Pyridine-ds) 5: 0.93 (3H, s,
24-CH3), 1.03 (3H, s, 25-CH3), 1.07 3H, d, J = 6.6
Hz, 30-CH3), 1.22 (3H, s, 26-CH;), 1.26 (3H, s,
23-CH3), 1.38 (3H, s, 29-CH3), 1.60 (3H, s, 27-CH3),
3.06 (1H, m, H-2), 3.75 (1H, d, J = 2.4 Hz, H-3), 5.56
(1H, t, J = 3.0 Hz, H-12), 6.26 (1H, d, J = 8.4 Hz,
H-1"); 3C-NMR (150 MHz, Pyridine-ds) J: 42.6 (C-1),
66.8 (C-2), 79.4 (C-3), 39.2 (C-4), 49.2 (C-5), 19.1
(C-6), 34.0 (C-7), 41.3 (C-8), 48.1 (C-9), 39.1 (C-10),
24.6 (C-11), 128.9 (C-12), 139.7 (C-13), 43.4 (C-14),
29.6 (C-15), 26.6 (C-16), 49.1 (C-17), 54.9 (C-18),
73.5 (C-19), 42.6 (C-20), 27.2 (C-21), 38.1 (C-22),
29.9 (C-23), 22.7 (C-24), 17.3 (C-25), 18.2 (C-26),
25.0 (C-27), 177.6 (C-28), 27.4 (C-29), 17.5 (C-30),
96.5 (C-1), 74.5 (C-2"), 79.6 (C-3'), 71.6 (C-4"), 80.1
(C-5"), 63.0 (C-6"). H: 'H-NMR }2 “C-NMR ¥z 5
SCRRFROE PRI ECHE B A — 38, i 54 5 25
T Fio

&Y 6: FIERAR, 10%IKREER- 2B
Lot 51 CyHagOs. ESI-MS m/z: 511 [M+
Na]". '"H-NMR (600 MHz, Pyridine-ds) d: 0.60 (3H, s,
24-CH3), 0.73 (3H, s, 25-CH3), 0.75 (3H, d, J = 6.6
Hz, 30-CH3), 0.85 (3H, s, 26-CH3), 0.82 (3H, s,
23-CH3), 1.03 (3H, s, 29-CH3), 1.21 (3H, s, 27-CH3),
3.18 (1H, d, J = 2.4 Hz, H-3p), 3.77 (1H, dt, J = 10.8,
42 Hz, H-2B), 5.15 (1H, t, J = 3.0 Hz, H-12);
BC-NMR (150 MHz, Pyridine-ds) 6: 42.9 (C-1), 67.4
(C-2), 80.5 (C-3), 39.2 (C-4), 49.5 (C-5), 19.5 (C-6),
34.3 (C-7), 41.4 (C-8), 48.4 (C-9), 39.6 (C-10), 24.9
(C-11), 129.8 (C-12), 140.6 (C-13), 42.7 (C-14), 29.8
(C-15), 26.8 (C-16), 48.8 (C-17), 55.3 (C-18), 73.7
(C-19), 43.3 (C-20), 27.5 (C-21), 39.6 (C-22), 29.4
(C-23), 22.9 (C-24), 17.0 (C-25), 17.8 (C-26), 24.8
(C-27), 183.0 (C-28), 27.5 (C-29), 17.2 (C-30). H
'H-NMR J% "*C-NMR #4555 SR 8 1 Hctis J AR —
;O MALEY) 6 % TR -

WEW T AR, 10%KMER-2EBEERE
o1t 1R CioHasOs. ESI-MS m/z: 511 [M+



T4

Chinese Traditional and Herbal Drugs 25 48 % %5 20 3 20174 10 A

° 4213 -

Na]'. 'H-NMR (600 MHz, Pyridine-ds) &: 1.02 (3H, s,
25-CH3), 1.10 (3H, s, 24-CH3), 1.11 (3H, s, 26-CH3),
1.12 (3H, d, J = 6.6 Hz, 30-CH;3), 1.28 (3H, s,
23-CH3), 1.40 (3H, s, 29-CH3), 1.71 (3H, s, 27-CH3),
3.39 (1H, d, J = 9.0 Hz, H-2), 4.10 (1H, m, H-2), 5.56
(1H, t, J = 3.6 Hz, H-12); "C-NMR (150 MHz,
Pyridine-ds) 0: 48.4 (C-1), 69.1 (C-2), 84.3 (C-3), 40.3
(C-4), 56.4 (C-5), 19.5 (C-6), 34.0 (C-7), 40.9 (C-8),
48.3 (C-9), 39.0 (C-10), 24.6 (C-11), 128.8 (C-12),
141.6 (C-13), 42.6 (C-14), 29.7 (C-15), 26.9 (C-16),
48.9 (C-17), 55.1 (C-18), 73.7 (C-19), 42.8 (C-20),
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