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leaves and antitumor activity of psiguadial D
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Abstract: The aim of this'research was to investigate the chemical constituents from Psidium guajava Leaves and anticancer
activity of selected-compound. Thirteen compounds were obtained from the methanolic extracts of leaves of Psidium guajava by
Prep. HPLC and column chromatography on silica gel,,Sephadex LH-20 ,and MCI. On the basis of spectroscopic analysis, the
isolated compounds were identified as 4 ,5-diepipsidial A (1) ,psidial A (2) ,guajadial (3) ,psiguadial A (4) ,psiguadial D
(5), a-tocopherol (6 ) linoleic acid (7), quercetin-3-0-B-D-xylopyranoside (8 ), quercetin-3-0-a-L-arabinopyranoside
(9, quercetin-3-0-a-L-arabinofuranoside (10) ,B-sitosterol (11) ,catechin (12) ,and gallic acid (13). Compound 1 was i-
solated from a natural source for the first time. Compound 5§ was evaluated for their cytotoxicity in vitro against human tumor
HL-60, SMMC=7721 ,A-549 ,MCF-7 ;and SW-480 cell lines and exhibited inhibitory effects on all five cells, with ICy, values
in the range of 4.08 —11.23 pwmol/L.
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L1 | 5iF

KR AR 6% 4% ( Bruker AV400 MHz FiI AV-
500 MHz) ; ZF-1 BUEHME AL () JRALERFHEAT R
AN EVE) s RES2C AU el 28 R AN (i 0 50 A= A
#w] ) s SHB-3 BUEIA L F HL 25 28 (CRB MK S 25
A BRZ R ) s FAT604A HL L4347 ¥ (I pg R AR 4L
A A BRA FD) s HSGF 5, 32 2 M7 AR R 5 il 55
(HPTLC,8 + 2 pm = 80% ,0.4 ~0.5mm, il 5L
FREIETT KA BRA ) 5 43 J2 T IEAHRE (200 ~300
B 5 IR AR T 1R R AR A )5 Pl & Al
HPLC ( AS20005 , Dubhe C,gcolumn, 10 pm,20 x 250
mm, YL IR A BR 2L 7)) s Sephadex LH-20 (Am-
ersham Biosciences, Sweden)
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FARMT2017 4E 9 F1 % A = 4 un VLT AR
PRERM S | SR ) b [ )5 g B WA AR ) F 5 B
Wi S A Bk < W R 2 A R i AR ) A0 AR Posidium
guajava, FESHRATRL T H AR ST 22B
2 REBS55E

THERFE AR S ke, H 95% W AR %R T iR
MR 3 K, B 48 hy B IF k4 5, 15 32 E 500
go FHRERCHEZHT 0 8, LA i k- £ R TR (95: 5,
90:10,80:20,70: 30,60: 40,50: 50,0: 100, B [ ) £f
FEVEMGL, TLC R0l 5 91 /5 755 10 4~41453 Fr 1-10, Fr
2 I RERE (i Tk - £ 1R TR, 100 1—20: 1) £l
Sephadex LH-20 ( & {5-FF s, 1: 1) #: A 3%, K& TLC
(1Mt -2 CFR-H R ,50: 2:.0. 1) fhil 4%, 15 8L &

P 1(4 mg) 2(14 mg) 3(45 mg) .4(48 mg) .5(3
mg) . Fr 3 285 IEAHRE IS (A ThiBE- 2R SR, 20¢ 1
—5: 1) fl Sephadex LH-20 (& {/5-FFEE,1: 1)+ EZ 87
OrES IS EMEE Y 6(22 mg) 17 (54 mg) o Frd Z£1F
ARREIE CAimlE- L8R8 L1 ,5: 1) 2 e 15 24k
AW 11(716 mg) . Fr 5 2 1F Ak A ( — &0 Je-
FAE,20: 1—6: 1) 11 Sephadex LH-20 (&4 {)5<F %, 1:
D AR5, 152466 9 12 (68 mg) FiI'13 (144
mg) . Fr 8 Zeif IEAHRER ( 5 be-H i, 10155
1) Fl Sephadex LH-20 (58 {fj<H Bl 1) A ZHT, &
HPLC ( FHE-7K ,40% —65% ,0 min—30 min, 10 ml/
min ) §il 8553 25, 15 205 Y 8(5 mg b, =22.3 min) |
9(4 mg,t; =22.9 min) 10(6 mg,t; =24.0 min)
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& 1 FA K (CHCL ) ;'H NMR
(CDCL, ,500 MHz).§: 13.48 (1H,s,5'-OH),13.09
(1H;s,7'-OH),10.08 (1H,s,H-14"),10.07 (1H,
s,H-15") , 747 ~7.30 (5H,m,H-9’ H-10",H-11",
H-12",H-13") ,4.60 (1H,s,H-15a) ,4.59 (1H,s, H-
15b),3.42 (1H,d,J =10.3 Hz,H-1"),2.29 (1H,
dt,J. =10.3,4.8 Hz,H-5),2.20 (1H,m,H9) ,2. 16
(1H,m,H-3a),2.04 (1H,dd,J =13.3,9.2 Hz,H-
7a),1.80 (1H,dt,J =14.7,3.9 Hz,H-3b),1.69
(1H,m,H-6a),1.64 (1H,dd,J =10.6,8.2 Hz, H-
10a),1.56 (1H, m,H=2a),1.56 (1H, m, H-10b),
1.54 (1H,m,H-1),1.47 (1H,m,H-6b) ,1.20 (3H,
s,H;-14) ,1.05 (1H,m,H-7b) ,0.99 (6H,s,H,-12,
H,-13);”C NMR (CDCl,,125 MHz) ( :192.2 (d,C-
14"),191.5 (d,C-15"),169.4 (s,C-7"),168.4 (s,
C-5"),163.6 (s,C-3"),154.9 (s,C-8),144.1 (s,C-
8'),128.4 (s, C-10",C-12'),128.0 (s, C9', C-
13"),126.4 (s,C-11"),109.6 (t,C-15),104.9 (s,
C-2"),104.2 (s,C6"),104.1 (s,C4") ,84.7 (s,C-
4),57.4 (d,C-1),44.3 (d,C-1"),43.8 (d,C-5),
42.1 (d,C9),38.7 (t,C-10),38.2 (t,C-3),37.2
(t,C-7),33.6 (1,C-6),33.2 (s,C-11),29.5,22.42
(d,C-12,C-13),22.36 (s,C-2),20.1 (s,C-14),
DA B 5 Skt xS A — 2k, e e b i 1
M 4 ,5-diepipsidial A,

& 2 [ KK (CHCL);'H NMR
(CDCl, ,400 MHz) §:13.43 (1H,s, H-7"),13.09
(1H,s,H-5"),10.14 (1H,s,H-15"),10.10 (1H,s,
H-14"),7.26 (2H,t,J =7.0 Hz, H-10", H-12"),
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7.23 (1H,t,J =7.0 Hz,H-11"),7.15 (2H,d,J =
7.2 Hz, H9',6H-13"),5.03 (1H,s, H-15b),5.00
(1H,s, H-15a) ,4.18 (1H,d,J =5.7 Hz, H-1"),
2.57 (1H,dt,J =3.8,13.5 Hz,H-7b),2.42 (1H,
m,H9),2.27 (1H,brd, J =13.5 Hz,H-7a),2.10
(1H,dd,J=13.9,9.3 Hz,H-3b) ,2.05 (1H,ddd, J
=9.5,5.7,2.0 Hz,H-5),1.79 (1H,t,J=10.1 Hz,
H-10a),1.62 (1H,m,H-2a),1.60 (1H,m,H-10b) ,
1.53 (1H, m,H3a),1.47 (1H,m,H-1),1.44 ~
1.62 (2H, m, H,6),1.38 (1H, m, H-2b), 1. 16
(3H,s,H;-14),0.98 (3H,s,H;-12),0.96 (3H,s,
H,-13) o LB 5 S0k " o R A — 8, oy
TFhEY2 R psidial A,

&M 3 [k K (CHCL);'H NMR
(CDCIL, ,400 MHz) &:13.44 (1H,s,5'-OH),13.06
(1H,s,7'-OH) ,10.09 (1H,s,H-14"),10.06 (1H,
s,H-15"),7.12 ~7.28 (3H, m, H-10’, H-11", H-
12'),7.11 (2H,d,J =7.2 Hz,H-9' ,H-13") ,4.54
(1H,s,H-15a) ,4.03 (1H,s,H-15b) ,3.38 (1H,d,J
=10.3 Hz,H-1"),2.32 (1H,m,H9),2.23 (1H,
m,H-5),2.16 (1H,m,H-3a),1.97 (1H,m,H-3b),
1.80~2.00 (4H,m,H-1,H,-7,H-2a),1.68 (1H,
m,H-6a),1.50 ~1.65 (3H,m,H-6b,H,<10) ,1.45
(1H,m,H-2b),1.26 (3H,s,H,-14), 1-01 (3H,s,
H,-12),0.98 (3H,s,H;-13) o LA ¥Rt o™
X BRI — 20, 0 i A 5401 3 1 jguajadial |

wEW 4 [ KA (CHCL);'H NMR
(CDCI,,400 MHz) 6:13.77(1H,s,5'-OH) ,13. 54
(1H,s,7'-OH) ,10. 38" (1H,s, H-14") ,10. 11 (1H,
s,H-15"),7.21 (2H, m;H-10",H-12") ,7. 13 (2H,
m,H9" ,H-13"),7..11 (1H,m,H-11") ,4.48 (1H,s,
H-1"),2.49 (IH, m,H=10),2.34 (1H,d,/J =11.3
Hz,H-5),2.01 (1H, m, H2a),1.93 (1H, m, H-
98),1.90 (1tHym,H-3a),1.88 (1H,m,H-2b),1.83
(1H,m,H-88),1.74 (1H,m,H9«),1.63 (1H,m,
H-3b),1.25 (1H,m,H-8«),1.12 (3H,s,H;-15),
1.09 (3H,d,J=7.1 Hz,H;-14),0.90 (3H,s, H;-
12),0.57 (1H,m,H-7),0.28 (1H,t ,J =10.3 Hz,
H-6),0.22 (3H,s,H,-13) . DA b Hcd 5 Sk st
MR — 20, B0 €L &9 4 O psiguadial A,

wE® S [k K (CHCL);'H NMR
(CDCl,,400 MHz) §:13.60 (1H,s,5'-OH),13. 15
(1H,s,7'-OH),10.10 (1H,s,H-14"),10.08 (1H,

s,H-15"),7.32 (2H,m, H-12",H-13"),7.23 (1H,
m,H-11"),7.15 (1H,t,J =7.4 Hz,H-10"),6.78
(1H,d,J =7.7 Hz,H-9'),5.27 (1H,brd,J =11.2
Hz,H-1),4.36 (1H,s,H-1"),3.70 (1H,d,J =7.1
Hz,H-5),2.75 (1H, m, H2a),2.08 (1H, m, H-
2b),2.08 (2H, m,H,-9),1.90 (1H, brd, ] =13.3
Hz,H-8a),1.70 (3H,s,H,-14),1.18 (3H,s, H,-
12),1. 11 (3H,s,H;-13) ,0.96 (1H,d,J =13.3 Hz,
H-8b),0.92 (1H,t,J =7.7 Hz,H-6),0.70 (3H,s,
H,-15),0.65 (1H,t,] =9.7 Hz,H-7), DL F##i 5
Bk X IR — B, B A A 0 S psiguadial D,

wE 6 G {a ik e (CHCL ) ;'H NMR
(CDCl,, 400 MHz) /§:4.17 (1H,s,2-OH),2.61
(2H,t,]=6.6 Hz,H,-8),2. 16 (3H,s,H,2") ,2. 11
(6H,s, H,-1', Hy3") /1.23 (3H, s, H,4'),0.87
(6H,d,J=6.5 Hz H,-13"" 'H,-16"") ,0.85 (3H,d,J
=6.5 Hz, H,-14'") ,0.84 (3H,d,J =6.5 Hz, H,-
15") %€ NMR (CDCL,, 100 MHz) §:145.5 (s, C-
4a),144.5 (s,C2),122.6 (s,C4),121.0 (s,C-
3),118.4 (s,C-1),117.3 (s,C-8a) ,74.5 (d,C-6) ,
39.8 (s,C-1'"),39.4 (s,C-11""),37.4,37.4,37. 4,
37.3 (d,C-3",C-5"",C-7"",C9"") ,32.8 (s,C-8""),
32.7 (s,C4""),31.5 (s,C-7),28.0 (d,C-12""),
24.8 (s,C6""),24.4 (s,C-10""),23.8 (d,C4"),
22.7 (d, C-16""),22.6 (s, C-13""),21.0 (d, C-
2'"),20.7 (s, C-8),19.74,19.65 (s, C-14"", C-
15),12.2 (s,C-2"),11.8 (s,C-1"),11,3 (s, C-
3') LA EBE S Sckte xR A — B, o e 1k
EY 6 K a- LB

& 7 LAk (CHCL ) ;'"H NMR
(CDCL, ,400 MHz) §:5.28 ~5.43 (4H,m,H9 H-
10,H-12,H-13) ,2.77 ~2.83 (2H,m,H,-11),2.35
(2H,t,J =7.3 Hz,H,-2),2.00 ~2.11 (4H,m, H,-
8,H,-14),1.63 (2H,t,J =6.0 Hz,H,-3),1.20 ~
1.40 (14H,m,7 x CH,) ,0.87 (3H,t,J =6.0 Hz,
Hy-18) o DA ¥ 3k 3o FR S AR — 3%, i o
WEW T RN

& 8 4K K (CH,OH);'H NMR
(CD,0D, 400 MHz) §:7.60 (1H, brs, H2"),7.58
(1H,brd,J =8.0 Hz,H-6"),6.85 (1H,d,J =8.0
Hz,H-5"),6.38 (1H,brs,H-8),6.19 (1H, brs, H-
6),5.17 (1H,d,J =7.3 Hz,H-1""),3.77 (1H,dd,
J =11.5,4.7 Hz,H-5""a),3.51 (1H, m,H4""),
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3.35-3.55 (2H,m,H2"" ,H3"',,3.09 (1H,dd,J =
11.5,9.3 Hz,H-5""b) . L F%s 550k ™) i ie 5k
A W e L B 8 i i R -3-0-B-D-Tk g A
BT o

k&9 KK (CH;OH);'H NMR
(CD,0D,400 MHz) §:7.73 (1H, brs, H2'),7.57
(1H,brd, J =8.0 Hz, H6') ,6.86 (1H,d,J=8.0
Hz,H-5'),6.39 (1H,brs, H-8),6.19 (1H, brs, H-
6),5.15 (1H,d,J=7.0 Hz,H-1"") ,3.89 (1H,t,]
=7.3 Hz,H-2""),3.82 (1H,m,H-5""a),3.80 (1H,
m,H4'"),3.63 (1H,brd,J =7.4 Hz, H3'"),3.43
(1H,brd, J = 11.1 Hz, H5"'b) . Ll %4 5 X
kST R — B, WO LS 9 otz E-3-0-
a-L-ME R BT R B

L& 10 # K (CH,0H);'H NMR
(CD,0D,400 MHz) §:7.52 (1H, brs, H2'),7.48
(1H,brd,J =8.2 Hz,H-6'),6.89 (1H,d,J =8.2
Hz,H-5'),6.38 (1H,brs, H-8),6.19 (1H, brs, H-
6),5.46 (1H,s,H-1""),4.32 (1H,s,H-1""),3.44
~4.37 (S5H,m,H-1"-H-5"") . L\ b $de 5 ek
X BEEA — B, Mo 2 fb A4 10 i 2 22 -3-0-Ls
R CIEVR (SR

kA& 11 G {64 5 (CHCL )4 'H NMR
(CDCl,, 400 MHz) &:5.33 (1H, myH-6),3.50
(1H,m,H-3),0.99 (3H,s,H,-19),0.91 (3H,d,J
=6.2 Hz, H,-21),0.79 ~0.86 (9H, nt, H;26, H,-
27,H,-29),0.66 (3H,s H,-18). LI b %4 5 5c
ik o HR A — B, WO AL S 11 K B

& 12 HEK K (CHOH);'H NMR
(CD,0D,400 MHz) 8:6.83 (1H,brs, H-2"),6.75
(1H,d,J =8.8 Hz,H-5'),6.71 (1H,brd,J =8.8
Hz,H-6'),5.92 (1H,brs,H8),5.84 (1H, brs, H-
6),4.55 (1H,d,J=7.4 Hz,H-2),3.96 (1H,m, H-
3),2.84 (1H,m,H4qa),2.49 (1H,m,H4B), Lk
Bl S SR ok IR AR — B W E e 12
HILAE .

& 13 [{ @Kk (CHOH) ;"H NMR
(CD,0D,400 MHz) §:7.05 (2H,s,H-2,H-6) . L
B Sk X RE AR B TLC A T 4558 5 0
MRS BT — 20, i e e W 13 TR .
4 EEMENE

K MTS 12U SR AL A4 S5 % A o83 200
Bk HL-60 . SMMC-7721 ,A-549 \MCF-7 . SW480 [i {4
SMEME . A 10% B2 i3 5597 W ( DMEM 5%, RM-
PI1640) B H~41 i 22, A4 FL 5 000 ~ 10 000
YA E] 96 FLAR , B FLARFR 100 L, I BE 241 Jifg
PEHT 12 b B R . AR A P 0 (1 e
JiE 40 WM A7) 0, 7E 122 e B2 6T i 983 4 A A 1 o 7E
50% ML &Y 5 AU B IE AR E ) |, 5
FLLAAT 200 L, FFAbPEES 3 AN EFL, 37 CH;
7748 h J5 , W s FLIN R 3R L VE W, B FLIN MTS ¥
20 pl DLR 5350 100 wl, 4RZE053E 1 ~4 h, ffif
BT84 HEAT o BEHE 490 nm YK DG f s K DAY
(Bio-Rad 680 ) {52 B 4% FLOG IR AE , i s 45 3, LAk
JEE A A A, 200 LA 23 SRy A B 22 1) A A i
2, W F M 2532 (Reed and Muench %) i385 %)
) 1Cs, fH, R W3 1,

x1 KEWS WARSZEME(IC,, M)

Table 1  Cytotoxicity data of compound 5 (1Cs,, M)
A Cell line
N - -

sidal (1L [ [ LA Ll
Compound Leukemia Liver cancer Lung cancer Breast cancer Colon cancer

HL-60 SMMC-7721 A-549 MCF-7 SW-480

Psiguadial D (5) 6.24 4.08 6.48 8. 94 11.23
JI§i%A Cisplatin 1.24 5.58 8.55 13.42 12.10

& 1 LA LG 5 X Bra AR e 40
JLAR X5 3 7 A Oy BR S A 0 3 1, X SMMC-
7721 [A-549 MCF-7 .SW-480 Ay 41l 1% v ¥4k + FH
PEXT HR 25540 ( cisplatin)

5 it
T 3, 5- WG R R (R 2R = AR 45 ) PR

JLHTR IR IR B A B AR 3 AR v rp A Y
—ZRIE NG5 XRS5 H BT RERS S I | v T
FBTE LA HU MR G PR 3 AR AT A . ARAR
PR EDT TR B K, T R A 2R R A
Yr—RAn] 24 HA R B R RO A AR
Pl vk (AR A ST A S50, AS TR 4 i 30
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C B R 7 A A AR o AR R S S B B IS
PERZRBE LAY guajadials B-F™' JEAE R H A
PHAE VARG Y S At L 8 T 9 - R I 3 R 2R =
M- F ™ =53 TR I S, 58 B T Xt guajadial B
e A R o R — A B 9T T A0 A 25 A
St , A SO IR E 2 7 A A AR I A o iR A T
T RGBS BT 13 MG, 4 5 MMixEy
R 25 e 1 ~5, Hd AbEW 18 Lee
S AR WU AR AR guajadial Al psidial A Fif 5
SN AR, R E KRR =Y rh o 245 21
G 5 XF 5 Tl A e 4 A ik S A B i 1Y
PhE M, B X SMMC-7721 ,A-549 \MCF-7 ,SW-480
AR T35 24 400 T BH 1 X B8 24 99 540 ( cisplatin)
DA BIFGE48 H h 3 A AR AT M98 T P oL FH B
TR

S 30k
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