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Abstract: Objective To study the chemical constituents from the stems of Syzygium jambos var. jambos. Methods The
phyotchemicals were isolated by using various chromatographic techniques such as silica gel, Sephadex LH-20, alumina column
chromatography, and preparative HPLC process. The structures were elucidated on the basis of spectral data analysis. Their
cytotoxicity against human liver cancer cells Huh-7 was conducted using MTT assay. Results Twelve compounds were isolated from
the EtOAc and MeOH extracts in the stems of S. jambos and identified as alphitolic acid (1), urolithin A (2), dibutyl phthalate (3),
betulinic acid (4), ursolic acid (5), 1-(4-methoxyphenyl)-1, 2-propanediol (6), 2, 6-dimethoxy-1, 4-benzoquinone (7), diisobutyl
phthalate (8), B-sitosterol (9), 3-acetyl-ursolic acid (10), asiatic acid (11), and arjunolic acid (12), respectively. All tested
compounds 1, 7, 10, and 11 + 12 mixture did not show the cytotoxic activities towards human tumor cells Huh-7 in the test range
up to 50 umol/L. Conclusion Except compound 4, the other 11 compounds are obtained from this plant for the first time. All
tested compounds exhibit no significant cytotoxic activity against Huh-7 cells.
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KA 7 Zikhr el B2 BE 25T WAk
IR A BRI Préfh. PUB LTRSS AE
JHRSY, gty i il [ pA) 470 Sk o BT A 25 1) 2 8
SERRAE U HRAE, A O T HAE A oy A 5T
BT N T WL 2R 2 A, A S
XTI REZEREAT AR IT, NILTAIR £ e AT FH I L o
FEAAR 12 MMAEY, Sl ENZR TR
(alphitolic acid, 1)+ urolithin A (2). 4BK —HR
“IE T'HE (dibutyl phthalate, 3). HEARPR (betulinic
acid, 4). FERM C(ursolic acid, 5). 1-(4-methoxy-
phenyl)-1, 2-propanediol (6). 2, 6-dimethoxy-1, 4-
benzoquinone (7). 48K —Hg — % T & (diisobutyl
phthalate, 8). B-7+ il (B-sitosterol, 9). 3-Z k-
AE AL (3-acetyl-ursolic acid, 10). B H (asiatic
acid, 11) FIBYLH{ R (arjunolic acid, 12),
H, Brib &Y 4, HAth 11 MEEWI A1 INZAE
Yoy B3RAT, =R G PR ) 3 B
Begy s ARSNI ML PR SRR W AE 50 pmol/L i
JERALAY 1. 7. 100 11 R 12 % Huh-7 40 035K
I I 4 B A
1 UE5HH

Bruker Avance 400 Fl1 600 7Y% fif P& w4
(i1 Bruker Z2vw)); HiLf~s&di M B Bl A (SR [H
Thermofisher A w]); LH—20 Y% R PEAEE (GE
Healthcare A F]); D101 BORSFLRBHF G (CORiErE K
PRERHEA R A D A CRIEHRIRF A F]D:;
SIS BT A4 A A aliel gl el 3111 Y CO, 41
K774, &M Thermo Scientific 73 ] = ih; CKX41 7Y
MZEBIE BEE, HA Olympus A 4 4; TC10 B4
MBI Imark BEFRX, 56 [ Bio-Rad 2wl fih;
TGL—16G R 0 0L, Bl s REEAER A
"7 . DMEM RRFR# (C11995). PBS ZE i
(C10010). fiE4F-If3E (10099). 0.25% Trypsin-EDTA
(252000, Pen Strep (15140) 142 [H Gibeo 24w
ihs WEMERE (MTT), 2 Sigma A7)/

TR g LT A 2l AR A B 2 D
T 2011 4 4 JRET) RAMEE, fhERBEER
HE AT IR T T D 5 8 D Hk < AR Rk
JEHBE JRASF) Syzygium jambos var. jambos (L.)
Alston [¥]25, B8 20 4047 258454 (0120110402)
AT R LT T AR 2 AR B L S =
2 RBSSE

4.4 kg HEEE TR, AKOCHIBEIR 205 (7.5

LX4) FIFEE (7.5 LX4) B 4EE (40 kHz, 45 C,
30 min), AR A AT IR SHhoE, D8I e
ERPORG R TRE, e, 20 2ER
FEPE ) 28.7 ¢ FIH BESEEY) 264.4 g

H R Z WS I 26.0 g, Kk e (i
THITRE-TE 5 2008 100 © 0—0 : 100) HEATHREEVEML,
LIRS 25 N4 Fr. 1~25. Fr. 5 (0.32g) #—2
T AR i Cf RIS R S 100 2 0—0 -
100) 7> B3RALEY) 3 (42.0 mg);  Fr.8 (0.39 g)
St kA s CHolik-lis g 408 100 0 0—~0 :
100) FHH 4f 203 B alifb Ja sk AL 54 4 (5.1 mg)
M5 (4.6mg); Fr. 10 (0.87 g) &k b FE (o i
W Cfk-BE 2 2. 05E 100 © 0—0 : 100, EERR Z1s-
HE 80 & 20 YEMlL), 3274 %) Fr. 10-1~10-18,
HAPAL 4y Fr. 10-18 (66.7 mg) FA 4 # 20
Wk COThBE-BSIR 208 3 0 1) Ak 8 3E% 10
(7.7 mg); Fr. 11 (0.94 g) FIHEATEL: MW, 75
& 9 (764 mg); Fr.21 (0.64 g) 5&J5F FHRER
FEEE CHymBE-BE R GG 100 0 0—~0 © 100D Fl7
FRERE AR I (BSR L B8-FRE 30 1) o Ealifk
JEREMEY 1 (5mg). 2 (1.8mg). 7 (4.2 mg)
18 (4.5 mg); Fr.23 (0.74 g) 465 K w2 bt
W AE Ll (R CME-F I 3 0 1) R BUAH i
(AR RN 3 mL/min, %K K 279 nm, HahHA
FEE-K, BREEZEL, 0~15 min, 30%~63% FE;
15~20 min, 63%~100%H #; 20~30 min, 100%
F##; 30~32 min, 100%~30% F¥; 32~35 min,
30%H ) 53MEAY 6 (3.3 mg); B 15 g FHESH
Fely, G EaiKIEE, IETRE (3X100 mL) i
TR, GIfFwkaE, 9201 T AR 1.1 g, KRG
KRS MR RE: (ZLEE-7K 0 2 100100 & 0)
HEATVEIE, 2153 4 N4y Fr. 1~4), L Fr.3
(75% L EEVEIEER Sy, 187.5 mg) K HERA: (G
THIEE-BE 2 405 100 @ 0—0 © 100, [5HR 2 - F
50 1 50—0:100) 73 &5, fHLED 11 F12 RS
Y (11.1 mg).
3 LT

WEY 1: AKA; Liebermann-Burchard /%
N FHEE: EI-MS m/z: 472 [M]". "H-NMR (600 MHz,
CD;0D) 6: 4.71 (1H, d, J = 1.4 Hz, H-29a), 4.59 (1H,
d, J=1.4 Hz, H-29b), 3.90 (1H, m, H-2), 3.30 (1H, m,
H-3), 3.01 (1H, m, H-19), 1.69 (3H, s, H-30), 1.02
(3H, s, H-27), 0.96 (3H, s, H-23), 0.95 (3H, s, H-26),
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0.89 (3H, s, H-25), 0.83 (3H, s, H-24); *C-NMR (150
MHz, CD;0D) &: 42.8 (C-1), 67.3 (C-2), 80.1 (C-3),
39.5 (C-4), 49.4 (C-5), 19.1 (C-6), 35.4 (C-7), 43.7
(C-8), 51.6 (C-9), 39.6 (C-10), 22.1 (C-11), 26.8
(C-12), 39.6 (C-13), 42.1 (C-14), 30.8 (C-15), 33.3
(C-16), 57.5 (C-17), 50.5 (C-18), 48.5 (C-19), 152.0
(C-20), 31.7 (C-21), 38.1 (C-22), 29.2 (C-23), 22.2
(C-24), 17.7 (C-25), 16.7 (C-26), 15.1 (C-27), 180.1
(C-28), 110.2 (C-29), 19.6 (C-30). LA %k 5 SCHiRAR
W8, MEEAEM 1 WEKR TR,

& 2. WENAR; EL-MS m/z: 228 [M]' s
'H-NMR (600 MHz, DMSO-d;) d: 6.72 (1H, d, J=2.3
Hz, H-9), 6.80 (1H, dd, J = 8.8, 2.3 Hz, H-7), 7.32
(1H, dd, J = 8.8, 2.6 Hz, H-4), 7.50 (1H, d, J = 2.6 Hz,
H-2), 8.02 (1H, d, J = 8.8 Hz, H-6), 8.10 (1H, d, J =
8.8 Hz, H-5); ""C-NMR (150 MHz, DMSO-d;) &:
160.7 (C-1), 113.6 (C-2), 157.0 (C-3), 124.2 (C-4),
123.6 (C-5), 123.9 (C-6), 113.1 (C-7), 158.6 (C-8),
102.9 (C-9), 120.2 (C-10), 127.0 (C-11), 109.9 (C-12),
151.0 (C-13). LA F3ds b5 scmkios —80", e
WA 2 M urolithin A

& 3. LAEOFIA; EI-MS m/z: 278 [M]'s
'H-NMR (400 MHz, CDCl;) d: 7.71 (2H, s, H-3, 6),
7.53 (2H, s, H-4, 5), 4.31 (4H, m, H-1', 1”), 1.73 (4H,
m, H-2', 2), 1.44 (4H, m, H-3', 3"), 0.97 (4H, m,
H-4', 4"); “C-NMR (100 MHz, CDCLy) 8: 167.7 (C-1,
8), 132.4 (C-2, 7), 130.9 (C-4, 5), 128.8 (C-3, 6), 65.6
(C-1, 1), 30.6 (C-2', 2""), 19.2 (C-3', 3", 13.7 (C-4/,
4"y. Lh ¥R ScmiE s, s e a ) 3
SR 5 S il S S

WEY) 4: Tota ik (BEER 418 ); Liebermann-
Burchard N [H1E; EI-MS m/z: 456 [M]". 'H-NMR
(400 MHz, DMSO-dg) 6: 4.68 (1H, s, H-29b), 4.56
(1H, s, H-29a), § 4.27 (1H, d, J = 5.1 Hz, -OH), 3.30
(1H, m, H-3), 2.97 (1H, m, H-19), 1.64 (3H, s, H-30),
0.93 (3H, s, H-27), 0.87 (6H, s, H-23, 26), 0.76 (3H, s,
H-25), 0.65 (3H, s, H-24); "C-NMR (100 MHz,
DMSO-dq) d: 37.6 (C-1), 27.2 (C-2), 76.8 (C-3), 38.5
(C-4), 54.9 (C-5), 18.0 (C-6), 33.9 (C-7), 40.3 (C-8),
49.9 (C-9), 36.3 (C-10), 20.5 (C-11), 25.1 (C-12), 38.3
(C-13), 42.0 (C-14), 30.1 (C-15), 31.7 (C-16), 55.4
(C-17), 46.6 (C-18), 48.6 (C-19), 150.3 (C-20), 29.2
(C-21), 36.7 (C-22), 28.1 (C-23), 15.7 (C-24), 15.8

(C-25), 15.9 (C-26), 14.4 (C-27), 177.2 (C-28), 109.6
(C-29), 19.0 (C-30). LA F¥ds 5 Scikdiin —s5'Y,
W e E ) 4 IHERTR .

WwEY 5. AR K Liebermann-Burchard %
A EI-MS m/z: 456 [M]". "H-NMR (400 MHz,
DMSO-dg) 6: 5.12 (1H, t, J = 3.3 Hz, H-12), 4.30 (1H,
d, J = 5.0 Hz, -OH), 2.99 (1H, m, H-3), 1.03 (3H, s,
H-27), 0.90 (3H, d, J = 7.6 Hz, H-30), 0.89 (3H, s,
H-25), 0.86 (3H, s, H-26), 0.80 (3H, d, J = 6.4 Hz,
H-29), 0.74 (3H, s, H-23), 0.67 (3H, s, H-24);
BC-NMR (100 MHz, DMSO-dq) d: 38.4 (C-1), 27.5
(C-2), 76.9 (C-3), 38.5 (C-4), 54.8 (C-5), 18.0 (C-6),
32.7 (C-7), 41.7 (C-8), 46.8 (C-9), 36.3 (C-10), 22.9
(C-11), 124.6 (C-12), 138.2 (C-13), 40.8 (C-14), 28.3
(C-15), 23.8 (C-16), 47.0 (C-17), 52.4 (C-18), 38.4
(C-19), 38.2 (C-20), 30.2 (C-21), 36.5 (C-22), 27.0
(C-23), 15.2 (C-24), 16.1 (C-25), 16.9 (C-26), 23.3
(C-27), 178.3 (C-28), 17.0 (C-29), 21.1 (C-30). LA I
K 5 SciraroE — 8, W et A 5 N RERIR

&Y 6: FEEOKIA; EL-MS m/z: 182 [M]',
'H-NMR (400 MHz, CD;0D) &: 0.96 (3H, d, J = 6.3
Hz, H-3), 3.78 (1H, m, H-2), 4.30 (1H, d, J = 7.2 Hz,
H-1), 6.65 (2H, d, J = 8.3 Hz, H-3', 5'), 7.02 (2H, d,
J=28.3Hz, H-2', 6'); "C-NMR (100 MHz, CD;0D) ¢:
78.6 (C-1), 71.6 (C-2), 17.8 (C-3), 133.9 (C-1"), 127.9
(C-2',6'), 113.2 (C-3', 5), 159.3 (C-4"), 54.3 (-OCHs).
LE St 5 scmkapiE 50, SR a Y 6 N
1-(4-methoxyphenyl)-1, 2-propanediol

e 1. dtk i (E45); EI-MS m/z: 168
[M]". '"H-NMR (400 MHz, CDCL3) d: 3.82 (6H, s
-OCHj3), 5.86 (2H, s, H-3, 5); "“C-NMR (100 MHz,
CDCl3) 6: 176.6 (C-1), 157.3 (C-2, 6), 107.4 (C-3, 5),
186.8 (C-4), 56.4 (2X-OCH3). LA F¥#i 5 kR iE
g AT R 2, 6- AR L1, 4- R .

&Y 8: FIakAK; 'H-NMR (400 MHz,
CD;COCDs) d: 7.75 (2H, m, H-3, 6), 7.65 (2H, m,
H-4, 5), 431 (4H, d, J = 7.6 Hz, H-1", 1”), 1.73 (4H,
m, H-2, 2"), 0.85 (12H, d, J = 7.6 Hz, H-3', 3", 4/,
4"); C-NMR (100 MHz, CD;COCD3) 6: 167.1 (C-1,
8), 132.5 (C-2, 7), 131.1 (C-4, 5), 128.7 (C-3, 6), 71.2
(C-1',1"),27.6 (C-2, 2", 13.5 (C-3", 3", 4, 4"y, LA I
K 5 SciraoE — 8, Mtk A 8 MAE
IR — 5% T IR,
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wEW9: Atk (E4i); EI-MS m/z: 414
[M]". 'H-NMR (400 MHz, CDCl;) &: 3.51 (1H, m,
H-3,), 5.35 (1H, t, J = 2.6 Hz, H-6), 1.01 3H, s,
H-18), 0.68 (3H, s, H-19), 0.84 (3H, d, J = 7.5 Hz,
H-21), 0.81 (3H, d, J = 6.5 Hz, H-26), 0.92 (3H, d, J =
6.5 Hz, H-27), 0.85 (3H, t, J = 7.6 Hz, H-29);
BC-NMR (100 MHz, CDCly) d: 37.3 (C-1), 31.7
(C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.2 (C-9), 36.5 (C-10),
21.1 (C-11), 39.8 (C-12), 42.3 (C-13), 56.8 (C-14),
243 (C-15), 28.2 (C-16), 56.1 (C-17), 19.4 (C-18),
12.0 (C-19), 36.1 (C-20), 18.8 (C-21), 34.0 (C-22),
26.2 (C-23), 45.9 (C-24), 23.1 (C-25), 19.8 (C-26),
19.0 (C-27), 29.2 (C-28), 11.8 (C-29). LI F¥d 53¢
ki, SR 9 O B B

wEY 10: HEMAK; Liebermann-Burchard
SN BHE s EI-MS m/z: 498 [M]". "H-NMR (400 MHz,
CDCly) 8: 5.17 (1H, t, J = 3.3 Hz, H-12), 4.43 (1H, t,
J =172 Hz, H-3), 1.02 (3H, s, H-27), 0.91 (3H, d, J =
7.6 Hz, H-30), 0.89 (3H, s, H-25), 0.85 (3H, s, H-26),
0.82 (3H, d, J = 6.4 Hz, H-29), 0.74 (3H, s, H-23),
0.67 3H, s, H-24), 1.97 (3H, s, -COCH3); "“C-NMR
(100 MHz, DMSO-d) &: 38.4 (C-1), 27.5 (C-2), 80.2
(C-3), 38.0 (C-4), 55.8 (C-5), 18.0 (C-6), 32.7 (C-7),
40.7 (C-8), 46.8 (C-9), 37.0 (C-10), 22.9 (C-11), 125.9
(C-12), 138.1 (C-13), 42.6 (C-14), 28.8 (C-15), 24.8
(C-16), 47.2 (C-17), 52.4 (C-18), 38.4 (C-19), 38.2
(C-20), 30.2 (C-21), 36.7 (C-22), 28.0 (C-23), 17.2
(C-24), 16.1 (C-25), 16.9 (C-26), 23.1 (C-27), 182.9
(C-28), 17.1 (C-29), 21.1 (C-30), 171.2 (-COCHs3),
21.3 (-COCHs). LA_E%d 5 Scikapis — 8, s
SEAY 10 K 3-LBE-FERIR .

EY 11 M 12: A K; Liebermann-
Burchard W FHYE; EI-MS m/z: 488 [M]"; ilid fi#
FrdL "H-. BC-NMR, HSQC 1 HMBC %533 2% %)
P, ATRIMOA A E SR () MR (12) 2
MEEYIRESY), H NMR HdE 4 5 5 Sk iE
PSS B ATV T M IR I Bt S A —5 ™, bt
#11: “C-NMR (125 MHz, CD;0D) §: 47.6 (C-1),
68.2 (C-2), 76.7 (C-3), 42.7 (C-4), 46.6 (C-5), 17.7
(C-6), 32.4 (C-7), 39.4 (C-8), 46.2 (C-9), 36.2 (C-10),
23.9 (C-11), 125.1 (C-12), 138.1 (C-13), 42.7 (C-14),
27.8 (C-15), 25.1 (C-16), 48.1 (C-17), 52.9 (C-18),

39.0 (C-19), 38.9 (C-20), 30.4 (C-21), 37.6 (C-22), 64.8
(C-23), 12.6 (C-24), 16.7 (C-25), 16.6 (C-26), 23.3
(C-27), 180.5 (C-28), 23.2 (C-29), 22.6 (C-30). L&
12: “C-NMR (125 MHz, CD;0D) 6: 47.4 (C-1), 68.2
(C-2), 76.7 (C-3), 42.7 (C-4), 46.5 (C-5), 17.6 (C-6), 32.2
(C-7), 39.0 (C-8), 46.2 (C-9), 36.2 (C-10), 23.9 (C-11),
122.0 (C-12), 143.9 (C-13), 42.7 (C-14), 27.4 (C-15),
25.1 (C-16), 48.1 (C-17), 52.9 (C-18), 46.7 (C-19), 30.1
(C-20), 304 (C-21), 374 (C-22), 64.8 (C-23), 12.5
(C-24), 17.6 (C-25), 16.6 (C-26), 23.0 (C-27), 180.3
(C-28), 33.5 (C-29), 23.9 (C-30). H4h, ZEtb&WIN
REEEE, ATHEWTL A 11 R0 12 1R C-12 REAHER)
WA 5094 6 524 (1H, t, J = 3.6 Hz, H-12) Al
528 (1H,t,J= 3.6 Hz, H-12), HAFU bl 14 1 2.0,
HHERTL A 11 F1 12 (R L2k 0.7 1.
4 {RSMAREEE MK

R EERE LS 1. 7. 10 & 11+12
RAEWHAT RN 4R IR A Huh-7 402
PR, AR AL 80% 5 5 I IS A5 B0 A K 1)
Huh-7 40 /fd, W5, 175 96 FLB P &AL InAZy
5X10° NI, TN FRA R R . A0 R T
96 fLH 24 h J&, W &AL IEE TR, 2 X AL
LI 200 pL 5 0.5% DMSO Al 10% FBS ff]
DMEM 5559, 45 29 4H LN 200 pL 7 10% FBS
FRFAMRE (0. 1. 5. 10+ 20+ 30+ 40, 50 pmol/L)
R 2 ) DMEM R:F23, RR41PAT W 3 ML, 37 C.
5% CO, 1597 24 h, BEfLIOA 20 pL 5 g/L MTT, %
7% 4 h, WaEREFRAE, FESLIA 150 uL DMSO, #&
% 10 min. BEARIY 490 nm WEWOGE (4) {H.

MTT PR R (B 1D B kR e &wde
50 umol/L WEH 24 h )5, 34X NHIENY# Huh-7

1.6
1.4

1.2 4

=
)4;5[1'0 B

=

2 0.8 -
206
S04
0.2

0

w1

1 MTT EF OB ESHRIEINMERSE 1%
Fig. 1 In vitro cytotoxic activities of isolated compounds

evaluated by MTT assay
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AR B B MRS . A SO E iR IE A
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