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Abstract: This study was designed to investigate triterpenoids from the roots of Rosa laevigata Michx.
The silica gel column chromatography was used to separate the chemical constituents from the roots of Rosa
laevigata Michx. HPLC was used to analyze its purity and chemical constitution. Spectroscopy methods were
used to determine their structures. Five constituents were isolated and identified as19 a-OH-34-E-feruloyl corosolic
acid (1), 23-hydroxy-tormentic acid (2), 2a, 38, 19a, 23- tetrahydroxy-12-en-28-oleanolic acid (3), 2a, 3a, 204-
trihydroxyurs-13 (18)-en-28-oic-acid (4), 2a, 3f, 204-trihydroxyurs-13 (18)-en-28-oic-acid (5). Compound 1 was
assigned as a new compound, compounds 4, 5 were obtained from the genus Rosa for the first time.
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24 4 1 T 10 OB 35 R WE AR (Rosa
laevigata Michx.), FE5 A THREER, TEg. PHH
S, (ARFEMH) PidBeE T R, . P

JoFE; EIRME TR IEAMER] R, AR, 2
N8 g, FhMaks, Aarge Mo BRE#H 5
RIBHET AT T BRI bedafli. s, =
M #hEtEsdm. 1B RS> o ks
o = 24 vh BT R R S A DR PR AN 25844
M NS RERE AR TR M. H AT, BN AR ST
() SR s i v 2 ) B Al A5 3] T HS AR B B AR
K. =i =R RIRER . EER . PR
ZREEZ ML . ST IR N2, IR RRE
PEAR, HAA BRI S E AR 45 KRR SR
R E T IS 2] 258, MRA =&, &
MOIRFE . R 8T S 2 I OB SRR 24
4, AE S H B et 1R B 4 SR A A4 FI AL B 5T
AR . AT 3 B WZ 2 A BU8 Ty, AR
FRALS TR B 2 B AT TR BT, by
AR 5 A=A, % EN: 19a-OH-
3p-E-feruloyl corosolic acid (1), 23-hydroxy-tormentic
acid (2)s 2a, 3B, 19a, 23-DY¥2FE-FF I F-12-4%4-28-1R
(3)+ 20, 3a, 208-=FH 5T ki-13(18)-/#-28-1R (4)
H1 20, 38, 20B-=F2He & 755t -13(18)-1-28-F8 (5). 1k
W ~5 G K 1. o, a1 ik &,
a4, 5 9 E RN E TR > 215 2.

2 R=CH;, R,=H
3 R=H, R,=CH;

4 R=q-OH
5 R=p-OH

Figure 1  Structures of compounds 1-5

WEW 1 AR (LRLER), 10% KR
IR VETR SR, [a]h+ 68.8 (¢ 1, 1 mol L™ A %ML

Bl 2 BE 75 0); HR-ESI-MS m/z: 687.385 1 [M+Na]"
(T {H: 687.3873), i€ 70T 3N CyHssOs, AHLF
FEAN 130 UV K EGRIIE Ay (log €): 203 (3.84) 324.5
(3.18) nm. ZLAMGIERIRG TP FEEREE (3 480
em ). HIE (2967,2876 cm™'). XU (1636 cm™') 25
RIS 5 0

'HNMR ¥ (£ 1) FER, @mpXaH 74053
55 6y 1.06 (3H, s, H-23). 1.03 (3H, s, H-24). 1.02
(3H, s, H-25). 1.09 3H, s, H-26). 1.71 (3H, s, H-27).
1.43 (3H, s, H-29). 1.12 (3H, d, J = 6.6 Hz, H-30), &
PR EOAENNZA G & 6 ANHEERAES
B ERT LA RS U b, NS S AL A
19 S EEfES, WE 19 AOEFERR; (KX 4 H
2 HIEH A RN EAIE FES on: 430 (1H, dt,
J=9.6,4.8 Hz, H-2). 5.25 (1H, d, J = 9.6 Hz, H-3), 1
MERJRTAES on: 5.57 (1H, br s, H-12), 45 H)
HEA 2 AR T AN, —4 ABX RGH
FA5%5 6y 7.27 (1H, d, J = 1.8 Hz, H-2"). 7.21 (1H, d,
J = 8.4 Hz, H-5"). 7.20 (1H, dd, J = 8.4,1.8 Hz, H-6"
e R R 1155 8.00 (1H, d, J = 15.6 Hz, H-7")+
6.74 (1H, d, J = 15.6 Hz, H-6"), —MNHERELFT 155
du 3.80 (3H, s), HE7~ =M E 4L A7 S X B 2R A
B! 78 *C-APT (pyridine-ds, 600 MHz) %, A]
WA 40 MrfES, BF 7 MHEBRES oc 17.2.
17.2. 17.7. 18.0. 18.7. 252, 27.7; 1 PHEAR(E S
0c 56.7; 3 NMEARIE T dc 66.9+ 85.5.73.2; —2H sp2
FALIFETRAZ T 0c 128.2 F1 140.5 12 75 Joe 70 XU B iR
TS S, BRIEERE o 183.7 UL 15 5 b =ik 2K
C-28 fifE 51, Foh 9 MRERIE S oc 111911167,
117.2. 125.8. 127.3. 145.6. 149.4. 151.4. 168.3
AR R ARG 5 oc 56.7 IEBIAFAE X
BT BRI SEC) . AR Ui Ak S 1 AR S B A
Tk L AR I 2 T e =l AT AR

'H-'H COSY &7~ (M 2) H-1/H-2/H-3. H-5/H-6/
H-7. H-9/H-11/H-12. H-15/H-16. H-20/H-21/H-22.
H-5'/H-6'/H-7'/H-8AFAEAH G, #E—BIEsL &Y S 75
e = s R &Y, BARE— A RAFTEL M5, 7F
HMBC i, 5, 3.80 (s, -OCH3) 5 ¢ 151.4 (C-3") 4%
TEEFEA DG, UL EEEHLE C-3'F; 6y 3.05 (s,
H-18). oy 1.43 (s, H-29) 455 6¢c 73.2 (C-19) {F1E
O, G0 TR HENEY 11 C-19 4347 AE H
FEMFPZRFEIAR. 54b, 7E1% HSQC H 6y 4.30 (dt, J =
9.6, 4.8 Hz, H-2) 5 0c 66.9 (C-2) T4E ELIEAHE, C-2
REFARIARE B ULEH C-2 fAFEREEIR. thEW 1
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HURIE S AR B NOE i, 275 ke g Ky kt
¥R H3-25 A p 7L, H-18 A AL, {E NOE i,
H;-25 5 H-1p fFEA S, H-2 5 H-1p A7 EASE, i

Table1 NMR data (in pyridine-ds) for compound 1

Position on (600 MHz) dc (150 MHz)
1 2.34, m 48.7
1.38, m
2 430, dt, J=9.6,4.8 Hz 66.9
3 5.25,d,J=9.6 Hz 85.5
4 - 40.3
5 1.20, m 56.4
6 1.58, m 19.3
1.34 (overlapped with H-7)
7 1.50, m 33.8
1.34 (overlapped with H-6)
8 - 40.9
9 1.94, m 482
10 - 38.8
11 2.08 (2H, overlapped with H-21) 24.5
12 5.57,brs 128.2
13 - 140.5
14 - 42.6
15 2.30 29.7
1.27 (overlapped with H-21)
16 3.14, dt, J=13.20,4.20 Hz 274
1.69, m
17 - 49.0
18 3.05,s 55.1
19 - 73.2
20 1.48 (overlapped) 42.8
21 2.08 (overlapped with H-11) 27.6
1.27 (overlapped with H-15)
22 213, m 38.8
2.08, m
23 1.06, s 18.0
24 1.03, s 18.7
25 1.02, s 17.2
26 1.09, s 17.7
27 1.71, s 252
28 - 183.7
29 1.43,s 27.7
30 1.12,d, J=6.6 Hz 17.2
I - 127.3
2' 7.27,d,J=18 Hz 111.9
3 - 151.4
4' - 149.4
5' 7.21,d,J=84Hz 117.2
6' 7.20,d,J=8.4, 1.8 Hz 125.8
7 8.00, d, J=15.6 Hz 145.6
8 6.74,d, J=15.6 Hz 116.7
9 - 168.3
OCH; 3.80,s 56.7

HO
OCH,

Figure 2 Key 'H-'H COSY (bold bonds) and HMBC (arrows)
correlations of compound 1

C2 MRS N o F7, H-18 5 H3-29 {7 1EAH K, 3R
H;-29 4 B A, 28 BEFTiR, (AEY) 1 45 58 4
W, ZWEMN &Y, 5 3p-E-feruloyl corosolic
acid AHREIECIRT L, L EWNAE 19 L2 —A4
IR, B, K& 1 4N 190-OH-3B-E-

feruloyl corosolic acid .

LI ER Y

Bylabuv-1IIXT (AL 5 AERNHA R 2 7)), Bruker
Avance Il 600 BUAZWILIRPEIEI (2 E Bruker 2
A]), DZF-6030A B T4 (Eilg—tERAAER A IR
v]), Lumtech @ R0 AH 54 (K501 PUTTAR 2
#), RE-2000A Y Jef% 75 KA (B RGE SLIG B & A
FRAF], thifFE N Agilent SB-Phenyl 9.4 mm x 250
mm, 5 pm CGEEZFEICAF), HWERF L N Hrat
(H E =25 Bk 2=l A A |]), HPLC k5513
Al 2K N S = .

M HER =S R0 A R A F gk, K&
?&%ﬁﬁm%,%ﬁ@%ﬁaﬁt%ﬁ@%ﬁﬁ
W AR 42 43 2 L SROBORKATTE 70 01 56 o 5 BB AR 4 4 1
“F (Rosa laevigata Michx) JHR .

1 RS E

ST 8.0 kg, BATEMRE, 2 i FH A K |
TEME. CROEE. TAER . 50% FFEE DN FA R HR X
3R, FKIREL 1.5 h, JREIREAE S PR, 1 )
AR E A 112 g —“HPREMEE B:
405 g, LBROEEEALIRE C: 133.3 g, WEIHALIR S
Dﬁmjgw%am%ﬁ&%EQ%O@

BURE C (LR AEEHRAL 133.3 g), BRERAE (A
(Hm~Qm)E)ﬁi%,mu%ﬁjig%ﬂW%*$%%GOOI
0.100:1.80:1.50:1.10:1.5:1.2:1. 1:1.4
0 :100) A BEGEIL, K BT A3 e W 2 R & A [H]
Wtk BEEB 4, 85 C1~C7 & 7 M. Hd c4
(CH,CLL,—MeOH, 100 : 1. 80 : 1) 4o FHfi e At ik
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YA, BRI - & R (1 ) S b
FHEZ (100: 0. 40:1. 20:1. 5:1. 0:100), 155
C4.1~4.4 3 4 N4y, C4.3 (CH,CL—CH;0H, 5: 1)
28 e 1l %% 4 HPLC (Jizh#H CH;OH-H,0 =80 : 20, 2
mL-min") B4tk BELEY 1 (100 mg, =
50.3 min).

BURE D (NEHERAL 223.5 g), & RALWHEH @
eSS, BN L BE-7K (01100, 10 : 90,30 : 70,
50 : 50, 70 : 30, 100 : 0) #EATHEEPM, 5 D1~D6
6 MEAL. D5 (70 1 30 #AL) &b A OIS B,
WA A HEE—7K (30 : 70+ 50 : 50, 60 : 40. 70 : 30.
85 : 15,100 : 0) @EATHAREGENL, 93] D5.1~D5.9 3
9 AL, DS.6. D5.7 &4 % HPLC (Jizh#H
CH;0H-H,0=70 : 30, Jii#: 10 mL-min ")%> # 41k,
73R8 F] D5.6.1~5.6.9. D5.7.1~D5.7.9. D5.62 4
i) % M HPLC (Wiizh# CH;OH-H,O =56 : 44, 2
mL-min"") 24k, BEMLEY 2 (115 mg, =
75.0 min). 3 (13.0 mg, x=78.4 min), D5.7.6 £l &
A HPLC (/i34 CH;OH-H,0=78 : 22, 2 mL-min ")
srEaife, BELEY 4 (16.5 mg, t =45.0 min),
D5.7.7 &2 4 % HPLC (izh4H CH;0H-H,0=85 :
15,2 mL-min") 4&54ifh, BELEY S (7.9 mg, =
18.3 min)-

2 HikE

HEW 1 AR (LR LER), 10%KRIR-2
BV 200 [a]l + 68.8 (¢ 1, 1 mol L™ A AL 5
LTEHW); HR-ESI-MS m/z: 687.385 1 [M+Na]" (it
HAE: 687.387 3), i€ 4T N CagHseOs, AULFISE
N 13. UV RI R HIE Ay (log €): 203 (3.84) . 324.5
(3.18) nm. ZLAMMIE RN P AEERE (3 480
em ), F3E (2967,2876 cm™) W (1636 cm™!) %
PSS 506 . NMR %08 W2 1.

a2 AHEBHER, 10% KRR L8RS
oLt 43130 Cy0Hys060 ESI-MS m/z: 527 [M+Na]'.
'H NMR (pyridine-ds, 600 MHz) dy;: 1.06 (3H, s, H-24),
1.08 (3H, s, H-26), 1.10 (3H, d, J = 6.6 Hz, H-30), 1.12
(3H, s, 25-CH3), 1.40 (3H, s, H-27), 1.64 (3H, s, H-29),
3.04 (1H, br s, H-18), 3.72 (1H, d, J = 10.8 Hz, H-23a),
4.18 (1H, d, J = 9.0 Hz, H-23b), 4.19 (1H, d, J = 3.6 Hz,
H-3), 4.37 (1H, dt, J = 13.2, 6.6 Hz, H-2), 5.57 (1H, br
s, H-12); >C NMR (pyridine-ds, 150 MHz) J¢c: 48.7
(C-1), 69.3 (C-2), 78.7 (C-3), 44.1 (C-4), 48.4 (C-5),
19.1 (C-6), 33.6 (C-7), 40.9 (C-8), 48.2 (C-9), 38.9
(C-10), 24.7 (C-11), 128.4 (C-12), 140.4 (C-13), 42.6

(C-14), 29.7 (C-15), 26.8 (C-16), 48.3 (C-17), 55.0
(C-18), 73.1 (C-19), 42.8 (C-20), 27.3 (C-21), 39.0
(C-22), 66.9 (C-23), 14.7 (C-24), 17.2 (C-25), 17.7
(C-26), 25.1 (C-27), 181.1 (C-28), 27.5 (C-29), 17.7
(C-30). H '"H NMR % 3C NMR %3 5 ikl i
PIEH AR — 2, MO &9 2 %58 23-hydroxy-
tormentic acid.

HEM 3 AR, 10%IKRER- 2 55 S
Lot 43130 C3Hug06- ESI-MS m/z: 527 [M+Na] .
'H NMR (pyridine-ds, 600 MHz) dy: 1.06 (3H, s, H-25),
1.08 (3H, s, H-26), 1.10 (3H, s, H-24), 1.11 (3H, s,
H-30), 1.17 (3H, s, H-29), 1.56 (3H, s, H-27), 3.72 (1H,
d, J=10.8 Hz, H-23a), 4.21 (1H, d, J = 9.0 Hz, H-23b),
4.14 (1H, d, J=3.6 Hz, H-3), 4.25 (1H, dt, J=13.2, 6.6
Hz, H-2), 5.52 (1H, br s, H-12); *C NMR (pyridine-ds,
150 MHz) dc: 47.9 (C-1), 69.3 (C-2), 78.6 (C-3), 44.1
(C-4), 48.9 (C-5), 19.1 (C-6), 34.1 (C-7), 40.5 (C-8),
48.4 (C-9), 38.8 (C-10), 24.6 (C-11), 123.9 (C-12),
1453 (C-13), 42.6 (C-14), 29.6 (C-15), 26.8 (C-16),
46.4 (C-17), 45.2 (C-18), 81.5 (C-19), 36.1 (C-20), 29.2
(C-21), 33.4 (C-22), 66.8 (C-23), 14.8 (C-24), 18.0
(C-25), 17.7 (C-26), 25.2 (C-27), 181.3 (C-28), 29.3
(C-29), 25.2 (C-30). H '"H NMR % *C NMR #f %4
5 SRRV OB B S A — B, MOl A 3 BN
2a, 3f, 190, 23-tetrahydroxy-12-ene-28-oleanolic acid .

e 4 AR, 10%IKRER- 255
o168, 7T Cy0Hu0s50 ESI-MS m/z: 511 [M+Na] s
'H NMR (pyridine-ds, 600 MHz) dy: 0.86 (3H, s, H-26),
0.89 (3H, s, H-24), 0.94 (3H, s, H-25), 0.99 (3H, s,
H-23), 1.07 3H, d, J = 6.6 Hz, H-29), 1.26 (3H, s,
H-27), 1.27 (3H, s, H-30), 3.77 (1H, d, J = 1.8 Hz, H-3),
4.35 (1H, m, H-2); °C NMR (pyridine-ds, 150 MHz)
Sc: 43.2 (C-1), 66.6 (C-2), 79.7 (C-3), 39.3(C-4), 49.1
(C-5), 18.8 (C-6), 35.7 (C-7), 42.4 (C-8), 51.6 (C-9),
39.5 (C-10), 22.2 (C-11), 28.5 (C-12), 140.4 (C-13),
43.9 (C-14), 28.2 (C-15), 33.9 (C-16), 43.9 (C-17),
132.5 (C-18), 40.8 (C-19), 83.2 (C-20), 33.3 (C-21),
26.3 (C-22), 29.9 (C-23), 22.6 (C-24), 18.3 (C-25), 18.3
(C-26), 20.9 (C-27), 176.2 (C-28), 17.2 (C-29), 23.3
(C-30). A -3 5 skl R S A — 8, W e
ZAEWYIN 2a, 3a, 20p-trihydroxyurs-13(18)-en-28-oic-
acid.

HEH S BAEBAR, 757 CHgOs, 10% 9K
R — LB R 40 . EST-MS m/z: 511 [M+Na] .
'H NMR (pyridine-ds, 600 MHz) dy: 0.86 (3H, s, H-24),
0.97 (3H, s, H-26), 1.06 (3H, s, H-25), 1.08 (3H, d, J =
6.6 Hz, s, 29-CH3), 1.12 (3H, s, H-23), 1.27 (3H, s,



TR

ST AR — AN =R TR

+ 429 -

H-27), 1.28 (3H, s, H-30), 3.41 (1H, d, J = 9.0 Hz, H-3),
4.14 (1H, m, H-2); >C NMR (pyridine-ds, 150 MHz) d¢:

48.7 (C-1), 69.2 (C-2), 842 (C-3), 40.3 (C-4), 56.3
(C-5), 192 (C-6), 35.7 (C-7), 422 (C-8), 51.7 (C-9),
39.3 (C-10), 22.3 (C-11), 28.5 (C-12), 140.3 (C-13),
432 (C-14), 282 (C-15), 33.9 (C-16), 43.9 (C-17),
132.6 (C-18), 40.8 (C-19), 83.2 (C-20), 33.3 (C-21),
26.3 (C-22), 29.7 (C-23), 18.0 (C-24), 18.4 (C-25), 18.5
(C-26), 20.9 (C-27), 176.2 (C-28), 17.2 (C-29), 23.3
(C-30). LA Hrdie 5 Skt RO 3 A — 2, o e i
WEYIN 2a, 3B, 20p-trihydroxyurs-13(18)-en-28-oic-

acid.
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