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B HIUHE IR Rhodomyrtus tomentosa MFH(FOAR) L2217 R IFIE 9T, ML FEHRIRY) 4 245 3] 8 AT FR
=R A Y. R ARG — Y. RS AT SR AR i K 23-0- MK -6 - -
20,3 3- SRS G- 12-05-28-T2(1), 23-0- R X -F TG KE-2a,38- IR FE IR K- 12-0-28-FR (2), 38-0O- I xR B
W -20,23- IR B AL - 12-04-28-TR (3), 3B-0- )R XX —F i HE-20,23- ZFRILFF IR Li-12-44-28-TR (4), 3B-O-)Iit
K- - R RE -20,23- R EE SRR ke -12- 455 -28- T2 (5), LLIAB TR (6), B YL HE1 MR (7) Al 20,3p-dihydroxytaraxer-20-
en-28-oic acid (8). HHLAW) 1R 3 R IIFF RS =, LAY 2, 4~6 A1 8 Ay R M IZAHY 7 B 45 3.

KPR AR, BRA Rl fhRisr; A

Pentacyclic Triterpenoids from the Roots of Rhodomyrtus tomentosa

Xiong, Juan Huang, Ya Tang, Yu You, Mei Hu, Jinfeng*
(Department of Natural Products Chemistry, School of Pharmacy, Fudan University, Shanghai 201203)

Abstract Eight pentacyclic triterpenoids were isolated from the methanol extract of the roots of Rhodomyrtus tomentosa. By
application of spectroscopic methods (especially 1D-, 2D-NMR, MS), the structures were established as 23-cis-p-coumaroyl-
oxy-2a,3f-dihydroxyolean-12-en-28-oic acid (1), 23-trans-p-coumaroyloxy-2o,3f-dihydroxyolean-12-en-28-oic acid (2), 3/-
O-trans-ferulyl-2a,23-dihydroxyolean-12-en-28-oic acid (3), 3p-O-trans-p-coumaroyl-2a,23-dihydroxyolean-12-en-28-oic
acid (4), 3p-O-cis-p-coumaroyl-2a,23-dihydroxyolean-12-en-28-oic acid (5), maslinic acid (6), arjunolic acid (7), and
20,3 -dihydroxytaraxer-20-en-28-oic acid (8). Among them, compounds 1 and 3 were new oleanane-type triterpenoids, while
compounds 2, 4~6 and 8 were isolated from this plant for the first time. This is the first report on the chemical constituents

from the roots of R. fomentosa.
Keywords

Rhodomyrtus tomentosa; myrtaceae; chemical constituents; pentacyclic triterpenoids

Wk & iR [Rhodomyrtus tomentosa (Ait.) Hassk] A #k4:
IR FHMyrtaceae) Mk 4 iR B FE Y, & 1% 8 78 T AL (1)
ARG AT R, Tz oA T RE# X, HA, B
Ve 2R A IR oAt AR N 2GR R AR IR 7,
HARRGEER ki, 1B AT RS ™. Harh
1L R AMRHZAE A 2 o B R AL 25 R
ORESE S PG b BB AT, AR A0S o i R WA R
i, wroeRm], Hmt b RS AR =R S
Yl (phloroglucinols)?!,  FLIA =ik, #EIC! . #Emo14%
B, ZER b NS = AN 20 i SR s SR
TR AT B R 2 RS A T I T R R

* E-mail: jthu@fudan.edu.cn

I B BRI — i 24, RSO ORT AR 2 B 4 i TT AT
TC, WAL AR I L8 SR R 4y B AR 3 — R h
W= a4, %E 7T HA 8 AN 1), gt srnlh:
23-0- I =X - X6} — Fr 5k 3 -2, 3 8- — ¥ 55 B e - 12-
Hi-28-BR(1), 23-0-JR -7 B HE-20,3- A HEFF 1
- 12-45-28-R ()P, 3p-0- I AP BB SE-20,23-F%
FEFF R BE-12-45-28-18(3), 3B-0- X X~ 7 T I -
20,23- R HEFF R - 12-05-28-FR(4)"), 3B-O-ix 5%}~
H H I -20,23- RS EUR BE-12-45-28-1R (5)), 1L
EIR(6, 20,3p-—FRREFFHIRAE-12-0-28-1R)"", BIVLH5
FHR(T, 20,38,23- = Fo 50 B 5t - 12- 45 -28- 1) 12 A1
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2a,3f-dihydroxytaraxer-20-en-28-oic acid (8)!'*. 1k
1R 3 B R i, S 2, 4~6 1 8
N E XN ZAEY) 73 B AT 3.

Compd. R R?
1 OH cis-p-Coumaroyloxy
2 OH trans-p-Coumaroyloxy
3 trans-Ferulyloxy OH
4 trans-p-Coumaroyloxy OH
5 cis-p-Coumaroyloxy OH
6 OH H
7 OH OH

B1 hEY1~8 s

Figure 1 Structures of compounds 1~8

1 ZR5iHE

&Y 1 h At E R, & Pl (HR-
ESIMS) s A& PHE s> 1 B N m/z 657.3763
[M+Na]", #E¥H 57K Ci9Hs5,0, (HRMS for
C39Hs407Na 657.3762). £LAMGIE BB W M 5:
3443 (F£3h), 1691 (o f-ANEFERIE)FI 1604, 1515 5
Hyem "2 WS 1 AR 1) EoRA 6 4N g 3
556 0.77 (s, 6H), 0.91 (s, 3H), 0.94 (s, 3H), 0.97 (s,
3H), 1.01 (s, 3H)], BI/MRALIK I EEM(E 56 3.26 (d, J=
9.6 Hz, 1H), 3.67 (ddd, J=12.9, 9.6, 4.8 Hz, 1H)], —/M%
A NE R EEf AB PU HIE A5 5[0 4.02, 4.04 (each d, J=11.2
Hz, TH)JM—A=BREERFE 5[0 5.21 (brs, 1H)].
Ak, AKX —4H 3R E AA'BB' RGA NS 5[0 6.76,
7.59 (each d, J=8.7 Hz, 2H)] L J— XU BEEAE 5[0
5.79, 6.87 (each d, J=12.8 Hz, 1H)] 4 M-t -75 & I
WRHIEAS 5. k(R DR REY 1A 39 Mk, 45
& DEPT &40t ml 73 o8 6 ASHIEEDKR, 10 N2 EEDK, 12
AR 11 ANFEi[HE—MRIE( 181.6)HIfE
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(6 168.3) FIHILAE 5], S8, a1 1t H 1 BC
NMR ¥4 5 4tk &4 23-0- e X4 -7 5 k-
20,38-FR ST IR - 12-065-28-FR (b &4 2, 23-trans-
p-coumaroyloxy-2a,35-dihydroxyolean-12-en-28-oic
acid) B IEA B, W ME— X A S
IR I — (LA 1 IR R, J=12.8 Hz;
a2 ol e B, J=16.0 Hz). 1b&W01 ()T 1 45
FiE—P g — 4k NMR JUH & HMBC HOGE(E 2)73
B, R Hy-23 (9 4.02, 4.04)5 C-3 (0 77.7), C-5 (6
48.6)F1 C-1' (0 168.5).2 7] ) A 0 1 WML 56 e 3 A
FERR BRI B AT C-23 £, sk b, IX— &M CH»-23 (1)
'H NMR #1 ®C NMR 3 LB e &9 7,
arjunolic acid)!"''HI BB [ M1k 37) th BEA5 B3k — D uE 5.

A 1 ARG S AR RLE A 755 20F1 NOE A
KB 2) ket E. H-2 (6 3.67)5 H-3 (6 3.26) Z M IR A5
%04 9.6 Hz, ULIHPIE AT B8 . [/ {E NOESY
W, H-2 5 Me-24 (0 0.77)/Me-25 (6 1.01), H-3 5
CH,-23/H-5 (5 0.82) 2 [AIffIAH 55 ¥t OH-2 5 OH-3
AT a-5 g4, AR, H-18 (0 2.83)5 H-12 (6 5.21)/
Me-30 (6 0.94)2 A f£4F NOE #5%, 15 Me-27 (4 0.97)
S Me-29 (5 0.91)JuAHRIE, WH] H-18 &b T B . Z- b
Bk, WA 1 g5k b 23-0-Iat-—xf -7 5 i 3-
20,36 FEFH TR e -12- 45 -28- R (23-cis-p-coumaroy-
loxy-2a,3/-dihydroxyolean-12-en-28-oic acid), }—Hr
FEUR R =LA

77 X umBCc ¥

B2 a1 bk HMBC Rl NOE AHGC R
Figure 2 Key HMBC and NOE correlations of compound 1
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B B X
1 AbAY 1A 3 [ NMR 54 (Methanol-ds)
Table 1 NMR data of compounds 1 and 3 (Methanol-d,)
No. ; ! ; 3
oy (Jin Hz) oc oy (Jin Hz) oc

1 1.91~1.93 (m), 1.11~1.13 (m) 47.8 2.21~2.23 (m), 1.14~1.16 (m) 483
2 3.67 (ddd, 12.9, 9.6, 4.8) 69.4 3.94 (ddd, 11.3, 9.9, 4.5) 67.7
3 3.26 (d, 9.6) 77.7 4.93 (d,9.9) 80.0
4 43.6 44.5
5 0.82 (dd, overlapped) 48.6 0.84~0.87 (m) 47.8
6 1.54~1.56 (m), 1.36~1.40 (m) 19.1 1.53~1.59 (m), 1.40~1.43 (m) 18.9
7 1.68~1.72 (m), 1.52~1.54 (m) 335 1.70~1.73 (m), 1.50~1.53 (m) 333
8 40.5 40.6
9 1.54~1.56 (m) 48.5 1.68~1.70 (m) 47.8
10 389 39.0
11 1.89~1.91 (m) 24.5 1.97~2.02 (m) 24.1
12 5.21 (brs) 123.2 5.27 (brs) 123.3
13 145.6 146.9
14 429 43.1
15 1.72~1.75 (m) 28.6 1.74~1.77 (m) 28.8
16 1.91~1.96 (m), 1.52~1.54 (m) 24.0 1.97~2.00 (m), 1.62~1.67 (m) 24.6
17 47.7 47.8
18 2.83 (brd, 9.8) 42.7 2.87 (brd, 10.4) 42.8
19 1.65~1.70 (m), 1.09~1.12 (m) 472 1.68~1.70 (m), 1.14~1.18 (m) 47.2
20 31.6 31.6
21 1.36~1.40 (m), 1.17~1.20 (m) 349 1.40~1.43 (m), 1.16~1.20 (m) 349
22 1.36~1.40 (m), 1.18~1.21 (m) 33.8 1.40~1.43 (m), 1.20~1.22 (m) 33.8
23 4.04 (d, 11.2),4.02 (d, 11.2) 66.5 3.34(d, 11.9),2.99 (d, 11.9) 65.1
24 0.77 (s) 13.8 0.79 (s) 14.6
25 1.01 (s) 17.4 1.06 (s) 17.6
26 0.77 (s) 17.8 0.84 (s) 17.8
27 0.97 (s) 26.4 1.20 (s) 26.5
28 181.6 180.1
29 0.91 (s) 33.6 0.92 (s) 33.6
30 0.94 (s) 23.9 0.95 (s) 24.0
I 168.5 170.0
2! 5.79 (d, 12.8) 116.8 6.42 (d, 15.9) 115.8
3 6.87 (d, 12.8) 144.1 7.64 (d, 15.9) 145.5
" 127.8 127.8
2" 7.59 (d, 8.7) 1334 7.20 (br s) 111.7
3" 6.76 (d, 8.7) 116.1 149.4
4" 160.0 150.6
5" 6.76 (d, 8.7) 116.1 6.81 (d, 8.2) 116.5
6" 7.59 (d, 8.7) 1334 7.08 (br d, 8.2) 124.1
OMe 3.89 (s) 56.5

B 3 M ABIEERAR, o HE k5 55
T3 H CyHs0s (HR-ESIMS found 687.3867 [M+Na]™).
AW 12K, 3 MEARECE 1) BFFEAT 6 /> s AL
(K155 0.79 (s, 3H, Me-24), 0.84 (s, 3H, Me-26), 0.92
(s, 3H, Me-29), 0.95 (s, 3H, Me-30), 1.06 (s, 3H, Me-25),
1.20 (s, 3H, Me-27)], PINFRA0 I H 25455 [3.94 (ddd,
J=113, 99, 45 Hz, 1H, H-2), 493 (d, J=9.9 Hz, 1H,
H-3)], — ML R AB PYFEIE(E 5[0 2.99, 3.34
(each d, J=11.9 Hz, 1H, H,-23)1F1—A =HBUEER T
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5[0 5.26 (brs, 1H, H-12)], RWILEY) 3 (18 22455%
N 2,3.23- =R BUR S - 12-05-28-12. AR X s
H—HKIF | ABX RGAMES [66.81 (d, J=8.2 Hz,
1H, H-5"), 7.08 (br d, J=7.3 Hz, 1H, H-6"), 7.20 (br s,
1H, H-2")] PLJ—% R AXBEEUF 5[0 6.42 (d, J=15.9
Hz, 1H, H-2'), 7.64 (d, J=15.9 Hz, 1H, H-3")], 4i&ikh
B F AR L R T 516 3.89 (s, 3H)], $nib &3
HOACHE Hy S - P AR 5 1 MILE, tb &9 3 F H-3
(C3)E5 B ER MRIIX, 1 Hy-23 (C-23)F8 ] s (R

Chin. J. Org. Chem. 2013, 33, 1304~1308
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1), #&R 3 PEUREE N AT C-3 Atk b X —xl
B 3 M 34-0- X -7 B -20,23-
FRHST U E-12-04-28- TR (I 54 4, 3B-O-trans-p-cou-
maroyl-2a,23-dihydroxyolean-12-en-28-oic acid)”’ 2 [i] 'H
NMR Fl PC NMR $ (1 5 B AR 4 e se. P
DOAE T4 &9 3 76 C-3 AL HURIE IR IR B2 T —4
H4E 3L [0 3.89, O 56.5]. AW 3 A1 1H 45441l ik HM-
BC it (& 3)f3 3 73t —FHniE, Hrp H-3(54.93)5 C-1'
(6 170.0)Z 18] (1) HMBC AH AT ‘S i AP B IR /2 5 C-3 {7
¥R FE R, HhAh, ZRER LI AT C-3" (AR BIE
Sg. DO AR B NOESY i L M5 fs 5 15
e (B 3). 28 LRTIR, (EY 3 % e N 34-0-
S5 2 - BT B B i 201,23~ R I 5 B - 12- 0 -28- R
(34-O-trans-ferulyl-2a,23-dihydroxyolean-12-en-28-oic
acid).

B3 a3 o HMBC A NOE AHKK 2
Figure 3 Key HMBC and NOE correlations of compound 3

VLA, FRATIUSVR I il i R AR P A 2 B AR A
WSS > BT VEREAT T R B IRAL S WORE s 8 1) A
A, R I e 23 () 2 0 24 AR D) (04T 280 20 kAT
TIRANRGHBIL. AR IS, ATERA TR R AR =
5 87 S s PR AR BEAT TR AN IR ST, AR T
(Melia toosendan)'®'. 151} (dilanthus altissima)l'”\ /]\
7 (Gentiana dahurica)!"™ %% 2558 25 IR b 0y 2515
B R 5 HAT IR A BT s PR =i SR S ). Ak
SCH Ty A B BB TR = gy, LR AR A
P H i Iz
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2 LEES

21 & MRS

JASCO P-1020 Jig J:{¥; Avatar TM 360 FT-IR £ 4}
Y6iE{; Bruker Advance DRX-500 #Z%#53L4R1¥¢; Bruker
Esquire 3000plus, Bruker Daltonics micrOTOF Jii{¥;
Beckman 2 F] - il 8 = BOBAH €35 (508 H B EFEAE,
126 2L, 168 KAMIMIZE, Hl#% Sedex-80 7Y
ELSD il #%), Kromasil 100-5-C18 (250 mmX 10 mm,
dp 5 um)2FHH|#4E; Sephadex LH-20 4 GE Healthcare
Bio-Sciences AB /A /= i AR LR 75 B 122
I8 F] il TLC AR 2 SR HT A (GF 254, 0.25 mm)hy
JH G FEA A FIFEf, 10% B IR- 2o B e ).

I Fe AR (Rhodomyrtus tomentosa)iRZE 2008 41 8 K
HAR @A R, & RS 7 B K2R R R B
5E. SEUEARA (No. 080820)ILA7 I T- 5 H K 2E 2527 Bk
SR B =
22 RE#EBESE

RIFSAR TR ZE 10 kg, i, FIE 60 °ClHIHEHK
(5 LX3), WAL, 19215 bRz F (1100 g).
R B KRR, &R OFEFRE13E] 305.1 g 418
RPN, R J A 2 b b AT 66 Wk 0 [ e ik
LBOTEWV V=10 1~1:1), LBRLEE-FE(V :
y=20:1~0":1)], 55| 14 4% (Fr.1~Fr.14). Fr.2
(2.2 g) JH CH,Cl,-MeOH-H,O0 (V: V:V=10:1:0.1)
W RERC K> B 193] 7 A W45 (Fr.2-1~Fr.2-7), Fr.2-4
(282.1 mg)& R SLHENHEEHT#3 2] 8 (3.0 mg). Fr.3 (9.7
A5 LA k- LR SRV - V=3 I 1~1 . DIE N
SIARRR LD M R AT 15 2] 6 AN 4143 (Fr.3-1~Fr.3-6),
Fr.3-4 (5.6 g)&MERFEEHT, UL CH.CL-MeOH (V@ V=
30 : D)UEMiS 5 Fr.3-4-1~Fr.3-4-4. Fr.3-4-2 (450.5 mg)
28 [ ST AT )2 B Sk I AT 15 3% (Sephadex  LH-20,
MeOH)2i4b 19 254 3 (15.0 mg); Fr.3-4-3 (4.1 )& %
STREAEZ M B (15 (Sephadex LH-20, MeOH) &
[ H HPLC (MeOH-H,O, V@ V=175 :25~85 . 15 K&
VeSS 4 (14.8 mg) 15 (5.5 mg). Fr.3-6
(700.0 mg)LL CH,CL,-MeOH (V : V=30 : DIE hishH
S8 B B A AR 2 A7 19 21 Fr.3-6-1~Fr.3-6-3, Fr.3-6-2
(104.9 mg) %t i S ik A JZ HT(CHLCL,-MeOH, V& V=
20 : 1), BERFE(DIG(Sephadex LH-20, MeOH) & HPLC
(MeCN-H,0, 7 : V=60 : 40~65 : 35 i UL 215
FEAEY 1 3.1 mg)Al 2 (8.0 mg). Fr4 (324 g)Ld
CH,Cl,-MeOH (V' : V=30 > DYE R shAH %5 5 vkt rk
AT M55 5 4>V 41 53 (Fr.4-1~Fr.4-5), Fr.4-3 (1.09 g)
ARERHEJZHT(PE-EA-HOAc, V. V:iV=4:1:0.05}

http://sioc-journal.cn/ 1307



BHlLE

BB {61 (Sephadex LH-20, MeOH)7» 73 211L &4 6
(34.3 mg). Fr.6 (6.6 )5t )ia&hEIAEZHT(CHLCl-Ace-
tone, V. V=4 .1~1 1)K Sephadex LH-20 (CH,Cl,-
MeOH, V : V=2 : 1) 43 21HbE4) 7 (34.3 mg).

23-0- i X~ %) — 75 & W 5 -20,34- - FR FE SR IR i -
12-)7-28-2 (1): AL Bk K. mp. 233~235 C;
[a]f +58.3 (¢ 0.31, MeOH); 'H NMR (CD;OD)#1 *C
NMR (CD;OD)%# W38 1; IR (KBr) vyax: 3443, 1691,
1604, 1515, 1384, 1265, 1164, 1050 cm™'; ESIMS m/z:
657 [M+Na]", 1291 [2M+Na]’; HR-ESIMS calcd for
C30Hs40,Na [M+Na]" 657.3762, found 657.3763.

3B-O-J X -Fil BRIk -2, 23- - FR FE 1 R - 12075 -
28-1R(3): AR A. mp. 211~213 C; [ald +
37.1 (¢ 0.14, MeOH); 'H NMR (CD;0D) #1 *C NMR
(CD;0D) i W3 1; IR (KBr) vinax: 3446, 1694, 1604,
1514, 1390, 1265, 1168, 1039 cm '; ESIMS m/z: 687
[M+Na]", 1351 [2M + Na]"; HR-ESIMS calcd for
C4HsOgNa [M+Na]" 687.3867, found 687.3867.

3B # &L (Supporting Information) GG HI LA 1 FI
3 M—4E. YRR I K TR . XAk R T
LA 2 MASTI] 9 33t (http://sioc-journal.cn/) | 2%,
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