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Two New Compounds from the Leaves of Paliurus ramosissimus
Xie, Ying*”? Wang, Jing"’ Tan, Lei’ Zhan, Yan”
Ruan, Jia” Xu, Chaoqun™”

(“ School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 610075)
(® Institute of Pharmacy, Sichuan Academy of Chinese Medicine Sciences, Chengdu 610041)

Lu, Xinwei*’

Abstract To study chemical constituents in the ethanol extract of Paliurus ramosissimus (Lour.) Poir, two new compounds
along with four known compounds were isolated and purified by repeated gel column chromatographies and high performance
preparative liquid chromatography. On the basis of spectroscopic methods (HR-ESIMS, 1D-and 2D-NMR), their structures
were identified as 2a-(cis-p-hydroxy-cinnamyloxy)-3a-hydroxy-27-(trans-p-hydroxy-cinnamyloxy)betulinic acid (1), 2a-
(trans-p-hydroxy-cinnamyloxy)-3a-hydroxy-27-(cis-p-hydroxy-cinnamyloxy)betulinic acid (2), messagenic acid A (3), mes-
sagenic acid B (4), betulinaldehyde (5) and f-sitosterol (6). Among them, compounds 1 and 2 were new compounds named as
paliurusene A and paliurusene B, which belong to triterpenoids, compounds 3~6 were isolated from this plant for the first
time. The anti-tumor activity of compounds 1~3 was evaluated by methyl thiazolyl tetrazolium (MTT) assays. The result
showed that compounds 1~3 presented obvious cytotoxicity in vitro against the cancer cell lines.

Keywords Paliurus ramosissimus (Lour.) Poir.; pentacyclic triterpenoids; paliurusene A; paliurusene B; anti-tumor
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ORI F - RESR Y B — 8 AR s UM vE e, JIF
MLy B iR SR R S B AR B T M TR R A S A
T&, K SRHFRHNEY, BT afRmRE 1
W= ey, B — 2 s pepp g L it
— BRI L Pt BUR RS RSy, AL D H
BRI R EAE 6 NMEE, Sl EN
20-O- N 2R 3 s PR B Pt B -3 - 12 22 -27-0- J AN 2 2
PRIREEJE (IR R (1) 20-0-J 3%t 2 5 PR 9 530
¥2 Hk -27-0- I 20 2 P R G R B M IR TR (2) -
messagenic acid A (3). messagenic acid B (4). /gL
SYF p-2r S EE6) (B 1). (& 1, 2 AFEY, @4
RNOGHFFERAMLHFERB, BB T AR A —
WREY). G 3~6 B IRNAED LI HEY)
1~3 I 2 35 B AR ST e v 12k

1 &HR510R

&Y 1 AAERMAE, mp. 201~203 C, [aly —
181.6 (c 0.33, MeOH). IR Y&k on 713 A 253389
em HFIERIE(1702 cm YEF e, ESI-MS m/z: 779.48
[M—H] , 781.49 [M+H]", 803.44 [M+Na]', 819.50
IM+K]". BRiZEWN S F&E N 780; HRESI-MS
m/z: 803.4126 [M-+Na] (i51H 803.4135), 779.4164
[M—H] ((H51H 779.4159), #f& 413N CisHgoOo.
'H NMR (600 MHz, DMSO-dg) B/niZAL &9 5 AN H &
55 04 0.74, 0.91, 0.92, 0.93, 1.67 (each s, 3H), 1 oy
1.67 FEHAEXEE ET M RIREAE S, RIS ou
7.72 (d, J=8.4 Hz, 2H), 7.55 (d, J=8.4 Hz, 2H), 6.79 (d,
J=8.4 Hz, 2H), 6.76 (d, J=8.4 Hz, 2H), VM5 FHH
PN RIRZE R, HORIR AL U, RN FE oy 7.53 (d,
J=15.6 Hz, 1H), 6.82 (d, J=12.6 Hz, 1H), 6.39 (d, J=

29
30//,/20

18

719 21

13

15.6 Hz, 1H), 5.74 (d, J=12.6 Hz, 1H) NP Sz 45 #4931
B EHEMESS. oy 12.19, 10.02, 9.87 (1H, s) N/ T
FREIRESES. 454 °C NMR (150 MHz, DMSO-dg)l
DEPT(EWI AR AL 65 1658)135°, ZL&Y3ta 48 4
WIRTES, RIS oc 177.7, 167.1, 166.1 JFH&HE
FWAES, 0c 160.3, 159.2, 150.5, 126.0, 125.4 NZmHAE
5, 5c 145.0, 143.3, 133.2, 130.8, 116.6, 116.2, 115.3,
114.9 FBHAS S0, oc 1102 NfIRIES. SE5EiE%
I, VEHZAL A A R R R, AR PR AN
Z A IS E A, T LA R — AN R A, 7 —
ARG Brbz oh, 4 F sl — XU, (E
DEPT 135°H1, ¢ 78.5, 72.5 & FE A FE R RS 5, 60 62.5
RIEAERMIRE S, BT WX R RN, Zik
EWYER 30 MRAES, H44 'H NMR, BC NMR Al
DEPT 135°Z5AHHE, HEWHZILGIIN Cyo B =ik 2514
H HSQC(H# H it T K R A A 5 575
J&, PSR PR RLET HMBC ("H 957 4% 2 B
KRV KA SE . Oy 4.88 (Oc 72.5, C-2)5 ¢ 166.1 (C-y)
BAHMRE, oy 4.51 (5¢c 62.5, C-27)5 6c 167.1 (C-y) B
X [FIS Oy 5.74, 6.82 5 6¢166.1 (C-y) EL A HIZR, 6y 7.53,
6.39 5 ¢ 167.1 (C-y)BA I, i B =0T 2 I PR FE It
FR 5 REZ 2 frAliE, AR R SR 2 5 R
27 REFRAHE. oy 1.67 (H-18), 1.82, 1.38 (H-22)5 6:177.7
(C-28), 55.5 (C-17) HMBC fHK; dy 4.71, 4.58 (H-29),
1.68 (H-30)5 d¢c 150.5 (C-20), 46.9 (C-19)4H3%; 0y 0.91
(H-23), 0.74 (H-24)5 6. 78.5 (C-3), 39.5 (C-HAi=x. LA E
HE— 2B U HZAL &Y N 2-0- IR 2x $2 3 AL i 3 -27-O-
AT PRI U REBE RS TR IR, 2,3 A7 AR R AH X 14
A JE i1 NOESY(—4k NOE #)#fisE, £ NOESY &
Oy 4.88 (H-2)5 0y 3.05 (H-3)MHK, [FIRS 644.88 (H-2)5

B1 hEY1~6 (st

Figure 1 Structures of compounds 1~6
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Sy 0.93 (H-25)kH%, 03.05 (H-3)5 oy 0.74 (H-24)HH%,
01 0.74 (H-24)5 6, 0.93 (H-25)4H5%. A 2, 3 frEUACIE
YIN a #9754, [ERE M NOESY K3 rh il DL H 19 A2 EU
HHg o # 7.

SR DL BRI, A E N 20-0-IA N
F2FE PAURE B 3 -30-F2 55 -27-0- [ XN #2035 PO Ak I 32 19 e
JEER. 2 Scifinder tuZ, A WAZAEPIHIAHRIRIE,
BE & 1 H = miieii, TR NS TR A

tEY 2 AT EMEM AR, mp. 202~203 C,
[a]d —150.5 (¢ 0.02, MeOH), ESI-MS 115 - m/z: 779.02
[M—H]", IEE ¥ m/z: 803.43 [M+Na]", #niZib&Y
14> F&A 780; HRESI-MS 45 m/z: 803.4139 [M—+
Na] " (%14 803.4135), 779.4150 [M—H] (it & 14
779.4159), HiE ZAEWII TN CigHeOo. Kb &
12 () 'TH NMR, °C NMR (DMSO-do) 5L &4 1 347 EE
B, ROUWELEME L EX 5, W&y 2 FFE
ST TR B R R A MR s BB, 4G
DEPT 135°, i#iid HSQC & HMBC X}iZAk &9t 47k A
AAJE; FIH HMBC X AN % 2 55k P A I dik ) AR,
BEIRTHE: oy 4.90 (H-3)5 ¢ 166.8 (C-y) B ZmFEAH
%, oy 7.54 (H-0)5 ¢ 166.8 (C-y), 115.5 (C-B), 125.6
(C-1"), 130.5 (C-2',6")#HK, dy 6.32 (H-B)5 6 166.8 (C-p),
144.5 (C-a), 125.6 (C-1)FHK, MIFETEMHSHEE, ¥
A R A R B PRI FERE 3 5 BE % C-3 1 AHIE; 0y 4.51, 4.41
(H-27)5 6¢166.6 (C-y), 45.4 (C-14)H5%; 6y 6.87 (H-a))

5 6 166.6 (C-y), 116.1 (C-p), 1259 (C-17), 132.8
(C2"6"MEFZFEM K, oy 5.78 (H-B)5 ¢ 143.8 (C-'),
166.6 (C-y), 125.9 (C-1MEAGHK, RFEE S LZ
FABE R, PR =0 ¥4 2 AR R 3 2 e /e BEIZ 1)
C-27 i k.

ZEA UL BT, BREHRE SAY 1 b, mTRAHE
MAEY) 2 5469 1 REZATET 2, 27 MR
PRI IR, M E 2 BER 20-0-R AKX 2
J AR JE -3 0- $2 3 -27-0- I 200 #4356 A RE R 336 (1 #e g
Fg. 4 Scifinder 10, R WAZUAEVRACHIE, #
TEEY) 2 Jk =k REE M, i NS T B.

WEY 3~6 NOHILEY), KIS NHT K SCHREL
AT, B e 5 % 2 N messagenic acid A (3)1'%!7),
messagenic acid B (4! [IHEAREE(S)"MIAN p-43 & WE
(6)[19].

S FH VY AR A M B (MTTYVER I &4 1~3 %
PR AU B 83 40 BB (BEL 7404 A1 QGY7703 ) 184 it 41011
TEF, tb&Y 1~3 55 B0 I8 2454 SR %5 5E (5-Fluo-
rouracil) A b, ¥4 2 35 1A A0 i 988 4t fi 2E K 4 i v A,
XA A 4R 1) 1Cso 18 W3R 2.

2 SIS
21 X5
FE 3 R 2 (100~200, 300~400 H )R 2 (it it

B2 a1 R 2 3% HMBC A
Figure 2 Key HMBC correlations for compounds 1 and 2

B3 fLa 1 2 (L% NOSEY ik
Figure 3 Key NOSEY correlations for compounds 1 and 2
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1 AR 2 FIRREIDE(DMSO-dg)

Table 1 'H NMR (600 MHz) and '*C NMR (150 MHz) data of compounds 1 and 2 (DMSO-d)
No Compound 1 Compound 2
' Jc (150 MHz) oy (600 MHz) oc (150 MHz) oy (600 MHz)
1 440t 1.94m, 0.94 m 442t 1.93 m, 0.96 m
2 72.5d 4.88 m 72.6d 4.90 m
3 78.5d 3.05dd, J=9.6, 6.0 Hz 78.6d 3.11d,J=9.6 Hz
4 395s 39.5s
5 54.8d 0.88 m 549d 0.87 m
6 1841t 1.43m, 1.35m 1841t 1.45m, 1.35m
7 350t 1.49m, 1.42 m 350t 1.40 m, 1.36 m
8 415 41.5s
9 51.2d 1.40 m 51.2d 1.38 m
10 38.6s 38.6s
11 212t 1.38m, 1.17 m 211t 1.36m, 1.17 m
12 25.1t 1.66 m, 0.87 m 25.1t 1.65m, 0.86 m
13 38.8d 2.40dd,J=12.6,2.4 Hz 38.7d 240t,J=11.4Hz
14 45.6 s 4545
15 240t 1.75m, 1.28 m 240t 1.60m, 1.25 m
16 325t 2.14m, 1.18 m 325t 2.06m, 1.11 m
17 555s 555s
18 49.2d 1.67m 49.1d 1.63m
19 46.9d 297 m 46.9d 296 m
20 150.5s 150.5 s
21 304t 1.82m, 1.32 m 305t 1.81m, 1.31 m
1.81m 1.81 m
22 36.6t 138 m 36.6t 135 m
23 28.8 q 091s 28.8q 092s
24 173 q 0.74 s 173 q 0.74 s
25 17.8q 093s 17.8 q 093 s
26 16.5q 092s 16.5q 0.90 s
4.54d,J=12.6 Hz
27 62.5¢ 4.51q,J=12.6 Hz 62.5t 441d,J=12.6 Hz
28 177.7 s 177.8 s
29 1102t 4.71s,4.58s 110.1t 4.69s,4.57s
30 19.4q 1.68s 19.5¢q 1.68s
a 143.3d 6.82d,/=12.6 Hz 144.5d 7.54,d,J=15.6 Hz
s 116.6 d 5.74d,J=12.6 Hz 115.5d 6.32,d,J=15.6 Hz
y 166.1 s 166.8 s
Iy 126.0 s 125.6 s
2',6' 133.2d 7.71d,J=8.4 Hz 130.5d 7.51d,J=8.4Hz
3.5 116.2d 6.79d, J=8.4 Hz 115.4d 6.76 d, J=8.4 Hz
4 160.3 s 159.3 s
a' 145.0d 7.53,d,J=15.6 Hz 143.8d 6.87d,J=12.6 Hz
s 114.9d 6.39d,/=15.6 Hz 116.1d 5.78d,J=12.6 Hz
y' 167.1s 166.6 s
1" 1254 s 1259s
2".6" 130.8 d 7.55d,J=8.4Hz 132.8d 7.65d,J=8.4 Hz
3",5" 115.3d 6.76 d, J=8.4 Hz 116.2d 6.80d, /=8.4 Hz
4" 159.2 s 160.2 s

5 S HEPEAL T 77 &); Bruker AV 11-400 (600) MHz
KL IR (TMS AN bR, Fit Bruker A #]); 35 [ FEER
KB LAY Nicolet iS50; Quattro Premier XE
Ji %A% (35 [ Waters 23 7]); Q-TOF Premier i 73 5T i1
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(£ Waters 2 7]); HhFESEF 100 &8 APS-2004(t
RAEEERE A R A F); ultimate xb-c18(3 [E Welch
2 #)); Sartorius BS210S HF R (AL L MR TFH
FR 2 71); Mettler Toledo ik 2 51| & ML R XS 4347 K P (M
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£ 2 AW 1~3 SR FELIA 1Cso E (nmol/L)
Table 2 1ICs, (umol/L) of compounds 1~3 against different cell

lines
Compd. BEL7404 QGY7703
1 3.87 5.44
2 2.50 423
3 5.49 13.88
5-Fluorouracil 32 35

F-F R Z B IR A ), XMTD-8222 H& THEM (Ll
R 5 SIS WA IR AT, FZ102 Ry LA 5t b X446k
A PR A); 1200 w5 R0 AH € B A (35 B 2 A
ql). R AN M 4. DMEM B 3R 35 R 2F i i
(Hyclone, 3 [&), 3-(4,5- — F JEMEME-2)-2,5- — ZKFE PU 4
MR EE(MTT), B %5 % % %= (Amresco, £ ), HEH
Biff(Gibco, EH), AFE4HM BEL7404, QGY7703(VU)I1I
KEFHE T 2 2 e B /) 25 9) R 2] R 308 0 B S e
EHEA). S-FU EHB(RE SR ERA R A F).
Thermo Forma 741 CO, 1537 #f (Sanyo, HA); Mod-
el-550 B I 40 55 K6 X (Bio-Rad, 25 [H); SW-CJ-2D 7Y
B TAE G (M i &), FIE Bs (S
Fx-35DX, Nikon); &.OHL(ALS TGL-16G, iR 4
XA ).

2.2 TFRA

SEIG S (2 EA) T 2013 47 AR E T4 3L
B L, 2PN R 2R ERT T L BB AT 5 S
ARERLHFEMEY L T Paliurus ramosissimus
(Lour.) Poir..

23 REHNE

HYU ) 7 20 kg # e, FH 95% 1% 10 550298 3 d,
WERIR IR, BEIRFIFREL 1.5 kg, SI2E HK
BUG AT B . 2R ABE AN IE T REA L, /58] LR
LR 450 g PR AR ARE S 2, KA
Di-FEE(V : V=100 : 0—~0 : 100)8 FE e, 20
KAR3] 7 A2 (Fr.A~Fr.G). Fr.F(%) 38 g)4 MCI ¥
B, LK R G (50%—95%) R BRI, 1 Ak R £
TERG M EEIS R 4 N> (Fr.F1~Fr.F4). Fr.F4 444
HPLC(LBIHH 63% LK) A3 &Y 1 (25.1
mg, tx=22.5 min). Fr.F4 fil| & £ & % HPLC(i3h
1 62% & KBRS &4 4 (15.5 mg, tr=26.0 min).
Fr.F4 # £ R4 414 HPLC(I BN 63% 25 K W)
54L& 3 (22.2 mg, t=25.5 min). Fr.F4 |4/ 1k &
il HPLC(HBhH 63%LIE/KEBR)BIEY 2 (24.3
mg, tr=25.5 min). Fr.B(%) 24 g)&EAEZHT, KA
Pi-HEEV : V=100 > 1—1 > DHESEELEN, 53] 4 N
43(Fr.B1~Fr.B4). Fr.B4 & Jx LA JENT, 52L&
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5 (46.1 mg)M1 6 (35.0 mg).
2.4 BRETE MR

¥ CHR[20] 77722 75 BEL7404 4R A1 QGY 7703 44
. B BRI, A 10%06 24 3 i el R AT I
PR IR BEFEFEHI R 1 X105 AN/mL BB, /T
96 fLARH, B 37 C, 5% CO, Kf FRAf 8% 77 2 4l U B 5
TIAASFIHRE B AW 1~3 A1 5-Fu {5 5HB(BH PR,
FHREIL 4 A, FEIR SRR 25 IR, gk
BEREFR 72 he W2k BIEW, HE 0.5 mg/ mL MTT 7 I
i& DMEM & 3 h J5, # Bi&EW, &4 150 uL
DMSO, FERFFRAC T 490 nm ARSI 56 FE (A) 1.
SEIER 3 R % NAIAR T E YA K pnH 2R, @it
spss FAFPHH 5L 105 fH.

IR (%) =1—(4 s —A =)/ (A parsen —

A zeznea) X 100%

4 BIi#1 8 (Supporting Information) HiiL &4 1 4 4b
Rk, Hr LAY 1A 2 B & 5 PR L 1D/2D NMR
TR X e pREAT P A 2 AT 9 35 (http://sioc-journal.
cn/) BN EL.
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