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A new seco-triterpene from roots of Rosa laevifgata
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Abstract: Objective Seven triterpenes were isolated from the methanol extract of the roots of Rosa laevifgata. Methods The
compounds were isolated and purified by a combination of various chromatographic approaches, including silica gel, Sephadex
LH-20, semipreparative HPLC and so on. Their structures were identified on the basis of pfysicochemiscal and spedtroscopic
analysis. The in vitro anti-inflammatory activity test was investjgated. Results On the basis of spectroscopic data analysis, their
structures were identified as 18,19-seco-20,3B,23a-trihydoxyl-19-oxo-urs-11,13(18)-dien-28-oic acid (1), (2R,19R)-methyl
2-acetyloxy-19-hydroxyl-3-oxo-urs-12-en-28- oic acid (2), pomonic acid (3), cecropiacic acid 3-methyl ester (4), 2-acetyl tormentic
acid (5), pomolic acid (6), and 2a,3a-dihydroxyurs-12,18-dien-28-oic acid (7). Conclusion Among them, compound 1 named as
rosasecotriterpene A is a new triterpene. The anti-inflammatory activities of compounds 1—7 are tested in vitro. The results show that
all the isolated compounds have obvious inhibitory effects on the release of NO from RAW264.7 cells induced by LPS. The inhibitory
effects of compounds 1 and 7 are more significant, showing good anti-inflammatory activity in vitro.
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R A5, M REEDY SM T RGERT (H
e ARE), HIFHEMGET (FAMKIR). WA
IR AR, SV TR GG, ik,
it 4 AR AT 251 S, B P ARAE R T R i2
RSN WA (RED . TR & RS
WORL) B FORL, SRR S IR B 25 bR ATy
KRG —, F6H AR T 245 28000 o =Rl A 9 4 08 48
A, AH RSN R T I KRR
Al e g, A SR P RES L Sephadex LH-20
BRI Y1) 2% e RO S B AR A R
TERIIBE TR QAT T RE R, N
RENT TA=0ERAEY, R ST B DL AR
e V% oy A T E R E AR oy N e 18,19- L Ef -
20,3B,230- = F2 HE-19-Fk Fk - 2 75 Fe-11,13(18)- 4 -

28- & MR [18,19-seco-20,3B,23a-trihydoxyl-19-oxo-
urs-11,13(18)-dien-28-oic acid, 1]+ (2R,19R)-FFE-2-
LW SR -19- 5 H -3 3k - B 5 - 12- 0 -28- R IR
[(2R,19R)-methyl 2-acetyloxy-19-hydroxyl-3-oxo-urs-
12-en-28-oic acid, 2] YAEEIEL (pomonic acid, 3).
S HAMIR-3-FlE (cecropiacic acid 3-methyl ester,
4). 2-LFRIETIE IR (2-acetyl tormentic acid, 5)+
WHiER (pomolic acid, 6). 2a,30- 3% 5 75 bi-
12,18- " ##-28-R 1K (20,3a-dihydroxyurs-12,18-dien-
28-oic acid, 7), WK 1. HhLE®m1 14
WA B D5 e =i KB, fin 4 e T 254
= Ao B 1~7 BEAT TARSMIRIE T SE S, A
RFW PP iR 2 68 (LPS) il B B 4
HE (RAW264.7) BT NO BEA B AR, 3
FALEY) 1R T BRI RCR ROV B, B BT
FIRAM TR

5 R=0COCH;
6 R=H

2 R=0COCH,
1 3R=H

1 L&Y 1~7 %

Fig. 1 Structures of compounds 1—7
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BYLABUV-III %4MT (LSRR R A R]D;
MO, 2 SR G Hy GFos AIAE
Bk AR (5 SEEL TAHBRAR); Sephadex
LH-20 %t/ Pharmacia A & 72 dh; MCI A H A=
FAE AT ERGAR 4. 3100 CO,
HFRM (BB R R B IR A D CKX41SF 13
B2 (HA Olympus A H]); 96 FLANMIES FRR

MR (3£ Costar AF]); /N E MEGH PR
RAW264.7 ) H % [E ATCC 2]
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= 25 B 5 T B AR 0K R % 8 N & ¥ T Rosa
laevifgata Michx. FIHR, #rAc (JYG20151124) PR
R R =N
2 RBSSE

ST (3.4kg) THEERIEL 200 HIM, 24
PR ARIN 8 5 & FEE AN EIR SR 3 Ik (BRI 1.5
h), GIHFRBGHE, BURERWER), W45 HRBRE
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126.3 g SVRE /K BUSKH A, &
b WAL SRR IE T BE S A IR R, ZEBORI %
WA AT . HAEEAMEBETARE 147 gv &
HBEE AR B 38.1 g+ BEIR CBRESAIRE 21.4 g4 IE
TEEBALRE 31.9 go

WES R LB AR E 214 ¢ KREFE G
(100~200 H)> 455, &6-HEE (1:0—~0: 1D #
FEVERL, 193] 7 MRS Fr. A~J. Fdji4 Fr. D #
ECEA5-F1 50 0 1.40 © 1) %54 Sephadex LH-20
SN, BREaREYR, H#—P% ODS
JEETEFEAK IR 30%- 50%- 60%- 70%- 80%- 90%
FEE SR /5 2] Fr. D1~D6 Al Fr. E1~E6. Fr. D3 &
i) 2w RGRAR sy AR 2k A 1 (3.1
mg, FEE-7K 58 42, =18.7 min); Fr. D4 f15%
&) 4 (2.8 mg, HIEE-/K 62 © 38, t,=20.3 min);
Fr. E3 F18 24L& 3 (5.1 mg, FEE-/K 55 45,
k=169 min) 15 (44mg, HFEE-/K 5545, =
23.1 min); Fr. B4 HREMAY 2 (22 mg, HFE-
/K 68 132, tr=26.9 min), Fr. D5 115 E{LE54) 6
(4.0 mg, HEE-7K 75125, xg=24.6min) F17 (4.8
mg, FEE-/K 75025, =313 min). FH]&EN
A L AR AR A & 2 mL/min, R IIYE K 210 nm.
3 GEE

a1 AR CEH-FED. [a]h —8.6°(c
0.10, MeOH); HR-ESI-MS m/z: 525.311 6 [M+Na]"
(VFAE 525313 1), Bi7E 593+ N Cy0HaeOsr AN
HMIFETy 8o UV WISIE Amax (log €): 241 (3.97), 205
(4.12) nm. Z4MGIE BRI RIEEREE (3 480
em DL F%E(2934,2 878 cm ™)L ¥ (1 706 cm ™).
WEE (1636 cm ) SR E(E 50k,

'H-NMR i (% 1) SoREMTIEE 6 DMHIE
55 0y 0.91 (s), 1.05 (s), 1.07 (s), 1.09 (s), 1.10 (d,
J=72Hz), 1.85(s); 2 MEFKFIE S 6y 4.20 (d,
J=7.8Hz), 433 (dt,J=7.8,3.0 Hz); 1 MEHEE
5 04 3.79 (d, J = 10.8 Hz), 3.96 (d, J = 10.8 Hz). 3
MEHMEIAHHER T oy 5.74 (dd, J = 10.2, 2.4
Hz), 6.24 (d, J = 2.4 Hz), 5.84 (s) #&R&5MPA7E7E 2
AN E LB B 5 M oG, PC-NMR 3 (£ 1D
JLEE 30 MRS 5, R 6 ASFIERR, 8 Nk
B (1 ANFEHEER oc 71.2), 8 MR (2 N
AR 0 69.2.78.8, 3 MK oc 128.0.131.0.128.2),
8 MR (1 MR Oc 1445 1 NERBE 0 1797+ 1
ANERFRIER 0c 211.9). LIRBRELH WA 14

Fz1 L&A 1K NMR HE (600 MHz, pyridine-ds)
Table 1 NMR data (600 MHz, pyridine-ds) of compound 1

3A dc Sy

1 43.0,CH, 187 (m),2.19 (m)
2 692,CH 433 (td,J=7.8,3.0 Hz)
3 788,CH  4.20(d,J=7.8 Hz)

4  424,C

5 487,CH  1.75(m)

6 18.7,CH,  1.39(m), 1.60 (m)
7 329,CH,  1.36(m), 1.38 (m)
8 415,C

9 550,CH 231 (m)

10 388,C

11 1280,CH 5.74(dd,J=102,2.4 Hz)

12 131.0,CH  6.24,(d,J=2.4Hz)

13 1445,C

14 420,C

15  27.6,CH,  1.26(m),2.17 (m)

16 27.8,CH,  1.62(m),2.58 (m)

17 48.0,C

18 1282,CH 5.84(s)

19 2119,C

20 478,CH  2.55(m)

21 28.6,CH,  1.63(m),2.01 (m)

22 393,CH, 1.74 (m), 2.03 (m)

23 712,CH,  3.79(d,J=10.8 Hz),3.96 (d,J=10.8 Hz)

24 22.1,CH; 091 (s)

25 19.6,CH;  1.07(s)

26 17.3,CH;  1.05(s)

27 205,CH;  1.09 (s)

28 179.7,C

29 285,CH;  1.85(s)

30 16.7,CH;  1.10(d,J=7.2Hz)

BRI =i MR, 455 RIS 5 BFE 4 At
HEXVSETR oc 128.04 131.0. 144.5. 128.2, 1 Pk
Bk 5c 211.9 A1 1 AMEI7 FHILA oc 28.5, HEWTZ =iE
(LA SRR 1 5 e T = 2B

'H-'H COSY &7~ (& 2) H-1. H-2. H-3 f£1E
s H-5. H-6. H-7 fF7EAHC; H-9. H-11, H-12
TEEMIZK; H-15. H-16 fF{EMIZK; H-20. H-21.
H-22 fFAEMS%, FRZ=M51 A 3£ B 3@
C-5/10 fHi%E, B ¥4 C Hi@T C-8/9 #H%E, C A
D ¥t C-13/14 #H13%; HMBC i Hh & B, o 5.84 (s)
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E2 &1 EE4H-"H COSY (38%) FMHMBC (57k)
EPS
Fig. 2 Key 'H-'H COSY (bold bonds) and HMBC (arrows)

correlations of compound 1

5 6¢ 48.0 (C-17), 39.3 (C-22), 179.7 (C-28), FifEiz
FEAZE, Oy 2.55 (m, H-20) 5 ¢ 211.9 (C-19), 28.5
(C-29) fFAEIAEMOC, WHIZ STk =ms i C-19
PR EAL R EE H S C-18 AL R AE WY, %48 e 4
WESE T LIRHERT, BERALEDD 1 MRS 95 i A =
fifio 3t—20 4 HMBC 327 (B 2), 65 4.33 (dt,
J=1.8,3.0 Hz, H-2) 5 6 43.0 (C-1), 78.8 (C-3) 17
FEIREM IR, 0y 4.20 (d, J=7.8 Hz, H-3) 5 6¢ 69.2
(C-2), 42.4 (C-4) fFAEIEFEAER, 454 HR-ESI-MS
FAEM T, HE C-2 F1 C-3 AL AR TEFR R AL
o FHIIES 643.79 (d,J=10.8 Hz), 3.96 (d, J =
10.8 Hz) 5 C-4 (5c 42.4) F1.C-24 (6c 22.1) f#7E
HMBC %, $7~ C-23 i F w58 A0 T il f HR 2
AR T H-11 Oy 5.74) F1 H-18 (0y 5.84) ¥ 5
C-12 (0c 131.0), C-13 (¢ 144.5) FELEILFEAHIE, 42
LAY 1 1) C-11/C-12/C-13/C-18 LI RFLHT XN
o ALEY 1 BURIE AR B NOESY 154 7€
7E NOESY i, H-2 5 H;-25. H-3 Al H-5 53547
FEEZE, 68H 2-OH 1 3-OH 4 F =, 745N o
Ap AL, H-2 M H-3 Z RS HE (J=7.8 Hz)
WA A R R T AR AL E s 5 Ak
H,-23 Fl H-5 fAEEAHR, #2278 23-CH,0H &8 T o £z,
HTFEY 1 ATk =5 C-18/19 £ FIZLIFF=
Y, MENEAEYIEAEHEIE, C-17 A1 C-20
RN 5 5 e B =i 58 4 — %, Ak, COOH-14
NP AL, CH3-20 N o K%Y, 22 EFTiR, HiEtb s
Y1 SRR 18,19-3438-20,3B,230- = F2 FE-19-F5
B BE-11,13(18)- Hi-28- 2R, ZMEIN 1
ANB IR S e =R EY, N TR
A= A (rosasecotriterpene A).

WA 2: AR 2730 C3HigOgo ESI-MS
miz: 551 [M+Na]". 'H-NMR (600 MHz, pyridine-ds)

5: 1.04 (3H, s, 26-CH3), 1.10 (3H, s, 23-CH3), 1.12
(3H, d, J = 6.6 Hz, 30-CH;), 1.15 (3H, s, 24-CH3),
1.16 (3H, s, 29-CH3), 1.44 (3H, s, 27-CH3), 1.66 (3H,
s, 25-CH3), 2.18 (3H, s, OAc), 3.05 (1H, s, H-18),
578 (1H, t, J = 1.2 Hz, H-12), 5.79 (1H, dd, J = 6.6,
13.2 Hz, H-2); "“C-NMR (150 MHz, pyridine-ds) o
46.1 (C-1), 72.6 (C-2), 209.3 (C-3), 49.2 (C-4), 57.8
(C-5), 19.8 (C-6), 33.5 (C-7), 40.8 (C-8), 47.8 (C-9),
38.5 (C-10), 24.5 (C-11), 127.8 (C-12), 140.6 (C-13),
42.6 (C-14), 29.7 (C-15), 26.8 (C-16), 48.7 (C-17),
55.0 (C-18), 73.1 (C-19), 42.8 (C-20), 27.4 (C-21),
38.9 (C-22), 25.6 (C-23), 21.7 (C-24), 16.2 (C-25),
17.7 (C-26), 25.1 (C-27), 181.0 (C-28), 27.5 (C-29),
17.2 (C-30), 21.2 (-OAc), 170.5 (-OAc). LA F%¥E 5
SCERIRE MY, MOE LA 2 N (2R, 19R)-HI%-
2- CBRAR-19-F2 25 -3 -3 - B 5 e - 1 2-05-28-FR TR

AW 3: FER KR 73T 30 C3oHaOs0 ESI-MS
m/z: 493 [M~+Na]". 'H-NMR (600 MHz, pyridine-ds)
5: 0.92 3H, s, 26-CHs), 1.00 (3H, s, 23-CH;), 1.10
(3H, s, 24-CH3), 1.11 (3H, d, J = 7.2 Hz, 30-CH3),
1.12 (3H, s, 25-CH3), 1.44 (3H, s, 27-CH3), 1.70 (3H,
s, 29-CH3), 3.05 (1H, s, H-18), 5.60 (1H, t, J= 3.6 Hz,
H-12); “C-NMR (150 MHz, pyridine-ds) 6: 39.6
(C-1), 33.4 (C-2), 216.7 (C-3), 47.9 (C-4), 55.9 (C-5),
20.3 (C-6), 34.8 (C-7), 40.7 (C-8), 47.3 (C-9), 37.3
(C-10), 24.4 (C-11), 128.2 (C-12), 140.5 (C-13), 42.6
(C-14), 29.7 (C-15), 26.8 (C-16), 48.7 (C-17), 55.1
(C-18), 73.1 (C-19), 42.8 (C-20), 27.3 (C-21), 38.9
(C-22), 27.5 (C-23), 22.0 (C-24), 15.4 (C-25), 17.4
(C-26), 25.0 (C-27), 181.1 (C-28), 27.0 (C-29), 17.2
(C-30). LA Xl 5 cmpdios —30", s s
WY 3 AERRRR .

WEY 4: AR 43130 C3HasO70 ESI-MS
m/z: 555 [M~+Na] . 'H-NMR (600 MHz, pyridine-ds)
5: 1.06 (3H, s, 26-CH;), 1.07 3H, d, J = 6.6 Hz,
30-CHs), 1.14 (3H, s, 25-CH3), 1.34 (3H, s, 29-CH3),
1.37 (3H, s, 24-CH3), 1.39 (3H, s, 23-CH3), 1.83 (3H,
s, 27-CH3), 3.68 (3H, s, COOCH}3), 5.62 (1H, t, J = 3.0
Hz, H-12); "C-NMR (150 MHz, pyridine-ds) J: 42.4
(C-1), 174.5 (C-2), 180.3 (C-3), 47.1 (C-4), 49.5
(C-5), 22.1 (C-6), 33.3 (C-7), 40.8 (C-8), 39.8 (C-9),
42.7 (C-10), 24.8 (C-11), 128.0 (C-12), 140.1 (C-13),
43.4 (C-14), 29.8 (C-15), 26.9 (C-16), 48.8 (C-17),
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55.2 (C-18), 73.1 (C-19), 42.8 (C-20), 27.3 (C-21),
38.9 (C-22), 28.1 (C-23), 24.7 (C-24), 19.8 (C-25),
17.6 (C-26), 24.8 (C-27), 181.2 (C-28), 27.6 (C-29),
17.2 (C-30), 52.4 (C-31). DL L¥¥s 5 Cmkikis—
HU, w %A 4 NS FIRTR-3- G

&Y S: El’é?b’ﬁli 73130 C3,Hs5006. ESI-MS
m/z: 553 [M+Na] . '"H-NMR (600 MHz, pyridine-ds)
5: 0.75 (3H, s, 23-CH3), 1.03 (3H, s, 24-CH;), 1.05
(3H, s, 26-CH3), 1.11 (3H, d, J = 6.6 Hz, 30-CHj),
1.22 (3H, s, 25-CH3), 1.43 (3H, s, 29-CH3), 1.71 (3H,
s, 27-CH3), 2.01 (3H, s, 32-CH3), 5.56 (1H, t, J = 3.0
Hz, H-12); "C-NMR (150 MHz, pyridine-ds) J: 45.0
(C-1), 74.1 (C-2), 80.2 (C-3), 38.9 (C-4), 56.1 (C-5),
19.4 (C-6), 33.9 (C-7), 40.8 (C-8), 48.1 (C-9), 39.0
(C-10), 24.6 (C-11), 128.1 (C-12), 140.5 (C-13), 42.7
(C-14), 29.9 (C-15), 26.9 (C-16), 48.8 (C-17), 55.2
(C-18), 73.2 (C-19), 42.9 (C-20), 27.4 (C-21), 40.7
(C-22), 27.5 (C-23), 17.6 (C-24), 17.0 (C-25), 17.3
(C-26), 25.2 (C-27), 181.1 (C-28), 28.3 (C-29), 16.9
(C-30), 171.3 (C-31), 21.9 (C-32). LL_E%¥5 5 SCHikIR
B, W% Ew 5 N 2-CIRIEZ L RIR -

&) 6: EI@J{‘J/J\?E T30 C30Hyg04. ESI-MS
m/z: 495 [M+Na] . '"H-NMR (600 MHz, pyridine-ds)
5: 0.91 (3H, s, 25-CH3), 1.02 (3H, s, 24-CH3), 1.11
(3H, s, 26-CH3) 1.12 (3H, d, J = 6.6 Hz, 30-CH3) 1.23
(3H, s, 23-CH3), 1.45 (3H, s, 29-CH3), 1.73 (3H, s,
27-CH3), 3.43 (1H, dd, J = 15.6, 4.8 Hz, H-3), 5.61
(1H, t, J = 3.6 Hz, H-12); “C-NMR (150 MHz,
pyridine-ds) 6: 39.5 (C-1), 28.6 (C-2), 78.7 (C-3), 39.9
(C-4), 56.4 (C-5), 19.4 (C-6), 34.1 (C-7), 40.8 (C-8),
48.3 (C-9), 37.8 (C-10), 24.5 (C-11), 128.3 (C-12),
140.4 (C-13), 42.6 (C-14), 29.8 (C-15), 26.9 (C-16),
48.8 (C-17), 55.1 (C-18), 73.2 (C-19), 42.8 (C-20),
27.4 (C-21), 39.0 (C-22), 17.0 (C-23), 29.3 (C-24),
16.0 (C-25), 17.2 (C-26), 25.2 (C-27), 181.2 (C-28),
27.6 (C-29), 17.7 (C-30). DL L-%¥E 5 Ciik#kig —
FUY, M EEY 6 P .

WEY T: B AR 4313 C30HagO4s. ESI-MS
miz: 493 [M+Na]". 'H-NMR (600 MHz, pyridine-ds)
5: 0.90 (3H, s, 24-CH3), 0.98 (3H, s, 25-CH3), 1.02
(3H, s, 26-CH3), 1.04 (3H, s, 23-CH3), 1.08 (3H, d, J =
7.2 Hz, 30-CH3), 1.26 (3H, s, 27-CH3), 1.81 (3H, s,
29-CH3), 5.68 (1H, t, J = 3.6 Hz, H-12), 431 (1H, d,

J=2.4Hz, H-3),3.75 (1H, td, J = 2.4, 7.8 Hz, H-2);
BC-NMR (150 MHz, pyridine-ds) J: 43.9 (C-1), 66.4
(C-2), 79.4 (C-3), 39.3 (C-4), 48.6 (C-5), 18.8 (C-6),
35.5 (C-7), 40.0 (C-8), 48.4 (C-9), 39.0 (C-10), 32.3
(C-11), 127.7 (C-12), 140.0 (C-13), 45.5 (C-14), 29.6
(C-15), 23.9 (C-16), 50.2 (C-17), 135.7 (C-18), 135.0
(C-19), 35.3 (C-20), 27.5 (C-21), 36.0 (C-22), 29.9
(C-23), 22.8 (C-24), 19.3 (C-25), 17.8 (C-26), 22.5
(C-27), 179.0 (C-28), 20.1 (C-29), 18.8 (C-30). LI L
$ode 5 cmriboE — 5", USRI A T N 20,30-
TR I RE-12,18- T H5-28-FR 1R .
4 (RIMARTEM KL

/N, RAW264.7 40/ 7 10% FBS ) DMEM
REFRT 37 C. 5% CO, B IR AT MRE 77 . 4
F 1X10°/mL. 200 pL/fL#ERT 96 FLIRH, BT
37 C. 5% CO, ZHHus5FRFH T IiBE 24 h J5, BEHLS
FXTIRZE (L-NAME) FIZRZ594H (tb&¥ 1~7, 50

ng/mL), FHIMANLFEIRE N | pg/mL [ LPS,

AW 3 ANE AL 8GR 240, BFO, BEER
&8 Griess £ E LIEWH NO WM& &, #HEDER
AR E U GE R R NO KGRI S0021) .

RN (£2), HXRALE, hEw1~7
E 50 pg/mL ¥ SV FE T 4 RAW264.7 41 i A= K32
TCHH R M, 7F LPS HIl 3 RAW264.7 40 it 48 5E I
Rirt, LAY 1~7 X LPS Hlli RAW264.7 4 il
W NO B EAAREERMHIEN, &1
A7 BRI ORI, A aliEE T 092, 0.51
®2 WEY1~7 Xt LPS A RAW264.7 ZBAE~% NO KJ
A0
Table 2 Effects of compounds 1—7 on production of NO in
LPS-induced RAW264.7 cells

H NO ¥ /(umol-L™)

0.92+0.01°
3.49+0.26°
4.02£0.37°
29740417
4.81£0.18°
3.74+0.49°
0.51+0.03°
L-NAME 0.4340.02
it 8.34+0.28"

N QN N A W N -

LR TP<0.01: SHAIHE: P<0.01
#p <0.01 vs control group; P < 0.01 vs model group
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F49% F24 8 20185 12 A * 5745+

umol/L, IR T HUFIIRINT A i ME. HE—250Hr
SEUGEE R, C-2 Fl C-3 AL FEAEAERT T4 LPS
T RAW264.7 ZH B UNO FE 1 B B R o
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