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Study on the chemical constituents of the fruits of Psidium guajava
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(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Psidium guajava Linn. is an evergreen shrub or small tree of Psidium Linnaeus in the Myrtaceae
family. One new glycoside (1) together with 3 known meroterpenoids (2-4) and 9 known glycosides (5-13) were
isolated from the fruits of Psidium guajava Linn.. The structure of the new compound was elucidated by the
spectroscopic data analysis of HR-ESIMS, 1D- and 2D-NMR, and it was named psiguaoside A (1). The known
compounds were identified as guajadial (2), 4,5-diepipsidial A (3), psidial A (4), chrysin-8-C-f-D-glucoside (5),
2,6-dihydroxy-3,5-dimethyl-4-O- f-D-glucopyranosyl-benzophenone (6), quercetin-3-O-f-D-glucopyranoside (7),
quercetin-3-O-xyloside (8), guaijaverin (9), avicularin (10), guavinoside E (11), guavinoside B (12), guajaphenone
A (13). In the bioactivity assay, compound 3 exhibited significant inhibitory activitiy of U87 with IC,, values of
8.379 pmol-L™".
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Figure 1 Structures of compounds 1-13
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6 Ry=OH R,=CHj3 R3=0-/-D-GIc
11 Ry=0-p-D-Glc Ry=CH; R3=OH

12 Ry=OH R,=CHj R3=0-(6"-O-galloyl)-3-D-Glc
13 Ry=0-p-D-Glc Ry=H R3=OH

AMHSQC % E it B, b &M1& 5 H6
ANFRFEE [0, 12.52 (1H, s), J, 9.93 (1H, s), J,, 5.61 (1H, d,
J=4.8 Hz), 6,, 5.09 (1H, d, J = 3.0 Hz), 6,, 4.97 (1H, d,
J=4.8 Hz), 6, 4.34 (IH, t, J = 4.8 Hz)]; 1 NI [5,
10.14 (1H, s), 5. 195.1]; 1 DN /NHUAR K IR [6. 162.4.
159.6.156.8111.2.110.6 F1109.0]; 1 4™ B HUAR IR [6,,
7.23 (2H, m), J. 128.1x2; ¢, 7.22 (2H, m), J. 128.3x2;
d, 7.12 (1H, m), 5. 125.6; 6. 140.6]; 1 4~ H 3 [5, 2.14
(3H, s), 6. 9.6]; 2 M VF F 2 [0, 3.89 (2H, s), 6. 27.5; 5,
3.58 (1H, m), §, 3.40 (1H, m), J. 60.9]; 5 /™K H %[5,
4.56 (1H, d, J = 7.8 Hz), d. 105.1; §, 3.30 (1H, m), .
74.0; 5, 3.22 (1H, m), J. 76.3; J,, 3.15 (1H, m), 6. 69.7;
J,,3.08 (1H, m), 6. 76.9], @it Fid{5 Erl LA H, fk
B REE LRSI,

B T 45 A @ 'H-"H COSY i (H-1"/H-2"/H-3"/
H-4"/H-5"/H-6", 2"-OH/H-2", 3"-OH/H-3", 4"-OH/H-4",
6"-OH/H-6", & 2) #1 HMBC i (H-5" 5 C-1"# 5%, ¥
2) T Bt S B T A LR T Zii . 28

OH O

7 R4=0-p-D-Glc

8 Ry=O-Xyl

9 R4=0-a-L-arabinopyranose
10 Ry=0-a-L-arabinofuranose

Table1 'HNMR (600 MHz, DMSO-d,) and "C NMR (150 MHz, DMSO-d,) spectral data of compound 1

No. Oy O No. Oy [
1 - 1112 . - 140.6
2 - 159.6 2'/6’ 7.22 (m, 2H) 128.3
3 - 109.0 35 7.23 (m, 2H) 128.1
4 - 156.8 4 7.12 (m, 1H) 125.6
5 - 110.6 1" 4.56 (d,J=17.8 Hz, 1H) 105.1
6 - 162.4 2" 3.30 (m, 1H) 74.0
7 3.89 (s, 2H) 27.5 3" 3.22 (m, 1H) 76.3
8 10.14 (s, 1H) 195.1 4" 3.15 (m, 1H) 69.7
9 2.14 (s, 3H) 9.6 5" 3.08 (m, 1H) 76.9
2-OH 12.52 (s, 1H) - 6" 3.40 (m, 1H) 60.9

3.58 (m, 1H)

6-OH 9.93 (s, 1H) - 4"-OH 4.97 (d, J=4.8 Hz, 1H) -
2"-OH 5.61(d,J=4.8 Hz, IH) - 6"-OH 4.34 (t,J=4.8 Hz, 1H) -

3"-OH 5.09 (d, J=3.0 Hz, IH) -
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J&, #E HMBC 1 7, L% #| H-7 5 C-1.C-2.C-6.C-1",
C-2'AI C-6"hr (Y AH R A7 8., 3 B B A AR 34 5 75 AR
FKINET C-1-C-7-C- 1B A L FEA L — A — IR H
ft. 1M 2-OHL5 C-1.C-2 F1 C-3 #15¢, 6-OH 5 C-1.C-5
A C-6 #1255, H-8 5 C-2# %, H-9 55 C-4.C-5 F1 C-6 f]
KA K H-1"55 C-4 A7 AR A S0 ] B 17 75 HOAR R 3R
R BREE A B, B sl A S R
FGE ) C-4 RLAHE . A& 1 HhobE ) I 2 ik (C-17) 1Y
W G BUHE M [0, 4.56 (1H, d, J = 7.8 Hz), J. 105.1], #%
i, HEWTL S Y01 I R TN p-D-H BT . AL
15 2,6-dihydroxy-3-formaldehyde-5-methyl-4-O-(6"-O-
galloyl-f-D-glucopyranosyl)-diphenylmethane™ 4 ., 4
HESIET A LI C-6" 2 B AR % & 7 BE A
HBUAR, o 9 2 BT 5 Wi B T B B A 22 A A%, i 2 S O
B H B DL e G A HEAT AR R B, e A E A1
RS BTN B-D-HETBE, BhE R &, JEan s
& A FAF A (psiguaoside A).
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Figure 2 Key HMBC spectra of compound 1
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KH CCK-8 L a3l e 1454 2~4 110 pmol - L
WPE N AFLIESHI (MDA-MB-23 1) A RZ K 8
YA (UST) HIFMHIE . A3 % UST 4l LA #
[ 2 (55.5%), Z 05 15 1C, 164 8.379 pmol-L™.
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Themo Q Exactive Focus 21 & % VY 2% 4T Orbitrap Jii
%43 ; Bruker AVANCE-III HD 600 MHz #% 1%+t 4% % it
A5 d B4 HE WNMR-1 500 MHz #% B 36 9% 5 1% 4% ;
Bruker AVANCE-III HD 400 MHz #% 7 3t % 3 i 4% ;
JASCO J-815 Y [5] — 453 {%; Buchi Rotavapor R-300
JiE ¥ 75 K AX; JASCO V-650 %Y 42 51 5t 3 4% ; Thermo
Nicolet 5700 %4 {# 37 i A8 4 21 41 56 1% 42 ; Agilent 1100
Y T KA 8 3% A (HPLC) (DAD %8 A1 WK U 4G ) 28);
Buchi C-600 ' [ ¥ #H #H €& % X (MPLC); Shimadzu
LC-16P XU A il 80 (5 RE A Ak i € i 3E0R) (100~
200 H, 200~300 H, & B THRA A); MCLEE
SR (CHP120, H A =354k 2% /A #); ODS 21 %

B3R (H A YMC /A #]); Lux-cellulose-4 = iil] #% 7
84 (32 [E Phenomenex 2 7); ik S 25 KW
BT (A R BRI A7), 28 4l n) (Jdb ik
T); SEER K (GRS R B BR A A,

PR AR RS 2019467 AWK B P48 B Ak
7, 236 5 P A= 27 B & R B = 22 B} 25 B 2 V) 0t 72 Bt
L PR EIHIE 5T 51 45 58 3 AR AR 52, TR bR AR R AR AE
] = 2= R Bt 29 Wt 72 BT bs A % (ID-S-2976)
1 RS

A 7 A KR S 52 (60 kg) AR (28.3 kg), i
95% B [ AL HL (140 L, 2x2 h), & I 42 B I ) s
WHEIRB 113 kgiZE . BREBIRET/KPIFMKK
i AP B OR AT IE T BE AT AR S 435 4)
FHARYD o AR5 KL 42 4 ¥ 3 ) €535 A0 HPLC (1 53 #7 45
B SR ARG AL (35.1 g) A LR £ TR AR B
£ (130.2 g) JEAT A I, A H 5 AL R AT Bk 27
T LR CWE =211 (viv)s SR 8 A0 B 1 o6 22 5 3t
RSB O OB =201 58467 (14.0 ) LR L. g
BB (15.2 g) A H R A7 (110.0 ). A M Bk © 2R 2

6 =201 AL RE R (B e - A -2

TR M5 (5:1:0-1:1:0-0:1:0-0:50:1-0:10: 1, v/v/v) &
BERE VIR 29 ML (A1~A29), AS~All &35
£ MPLC (ODS-C,,, 80%~ 100% H' %, 5 h, 100% H %,
2.5 h) #2053 B3RS 24 NMLAT (AS-11-1~AS5-11-24),
AS-11-13 1l £ W AH 73 B (ODS-C,q, 95% L) 3115
&2 (23 mg, 4 mL-min’, ¢, = 42 min) AL 59 3
(8 mg, 4 mL-min”, t, = 37 min); A5-11-14~A5-11-15 &
I 5 4 & AR 43 B (ODS-C,q, 97% L) it —b 4l
b (Lux cellulose-4, 85% Z. 1) Ja k3t &4 4 (2 mg,
4 mL-min", £, = 96 min); ! EE A7 A ] MCLAT: €35 28
95% L IE-/KAEF (1:4-2:3-3:2-4:1-1:0, v/v) BAFE ¥k
Jii 3515 5 AN 4> (B1~BS5), B2~B4 & ¥ 5 4 MPLC
(ODS-C,;, 30%- 40%- 45%- 50%- 55%- 75%- 100% H
B, BEANBEEE 4 L) i —2 5 B3R 60 ML A (B2-4-1~
B2-4-60), B2-4-22~B2-4-23 & I )& 4 ) 2% WAH 43 55
(ODS-C,,, 20% Z i, = L) kB3t &4 5 2 mg,
4 mL-min’, £, = 46 min) FIt. 54 6 (5 mg, 4 mL-min’,
t, = 77 min); B2-4-24~B2-4-26 & F i 4 1l 5% A 43 15
(ODS-C , 17% £ J) K434 54 7 (2 mg, 4 mL-min”,
t, = 55 min) F{L 5% 8 (3 mg, 4 mL-min’, #, = 68 min);
B2-4-27~B2-4-29 & J5 4 il £ W AH 73 B (ODS-C,
21% LI, =R OIR) RIFE 9 (3 mg, 4 mL-min’,
t, = 17 min), .54 10 (3 mg, 4 mL-min’, £, = 19 min),
& 11 (3 mg, 4 mL-min”, £, = 35 min), 1L &4 12
(8 mg, 4 mL'min”, 7, = 63 min) k& 4 13 (52 mg,
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4 mL'min’, £, = 48 min); B2-4-43~B2-4-46 &5 H J5 &
i) % WA 73 B (ODS-C,, 32% LM, =8 L) $R15 1k
A1 (0.5 mg, 4 mL-min’, £, = 19 min).
2 HEHEE

A& KR EMPIRY), HR-ESIMS [M+Na]" m/z =
443.130 4 (it %8 443.131 3, C,H,,0,Na); Jit Y fH M
[a]y =7.0 (c 0.071, CH,OH); UV (CH,0OH) 4, (log ¢)
204 (4.26), 226 (4.08),290 (3.92) nm; IR v, 3 344,2 927,
2854,1682,1628,1095cm™; 'HNMR (600 MHz, DMSO-
d,) 1°C NMR (150 MHz, DMSO-d,) ¥ W55 1.

k&2 A @k K, HR-ESIMS [M+H]" m/z =
475.247 7 (il HAH 475.247 9, C, H,[0,), 7> T XN
C,,H,,0.- "HNMR (500 MHz, CDCL,) é,;: 1.89 (1H, m,
H-1); 1.45 (1H, m, H-2a), 1.89 (1H, m, H-2b); 1.89 (1H,
m, H-3a), 2.16 (1H, m, H-3b); 2.23 (1H, t, J= 7.4 Hz, H-
5); 1.56 (2H, m, H-6); 1.67 (1H, m, H-7a), 1.89 (1H, m,
H-7b); 2.33 (1H, q, J = 9.0 Hz, H-9); 1.56 (1H, m, H-
10a), 1.97 (1H, m, H-10b); 1.01 (3H, s, H-12); 0.98 (3H,
s, H-13); 1.26 (3H, s, H-14); 4.04 (1H, s, H-15a), 4.54
(1H, s, H-15b); 3.38 (1H, d, J = 10.3 Hz, H-1"); 7.18
(5H, m, H-9'/10'/11"/12'/13"); 10.09 (1H, s, H-14"); 10.06
(1H, s, H-15"); 13.43 (1H, s, 5-OH); 13.05 (1H, s, 7-OH);
“C NMR (100 MHz, CDCL,) d,.: 53.3 (C-1); 22.2 (C-2);
37.1 (C-3); 84.3 (C-4); 43.4 (C-5); 30.4 (C-6); 35.4 (C-
7); 150.7 (C-8); 41.3 (C-9); 36.7 (C-10); 33.8 (C-11);
30.4 (C-12); 22.0 (C-13); 21.2 (C-14); 110.2 (C-15);
43.4 (C-1"); 105.5 (C-2'); 163.4 (C-3"); 104.2 (C-4');
168.3 (C-5'); 104.3 (C-6"); 169.5 (C-7"); 143.7 (C-8');
128.7 (C-9'/13"); 127.9 (C-10/12"); 126.2 (C-11"); 192.1
(C-14"); 191.5 (C-15"). LA I %4l 5 SCHR™ A i 38 1
guajadial FE AR — 2, W42 A 24 guajadial .

&M 3 A Gk K, HR-ESIMS [M+H]" m/z =
475247 5 (il 5 {H 475.247 9, C,,H,,0,), 4F T A
C,H,,0,c '"HNMR (500 MHz, CDCL,) §,;: 1.55 (1H, m,
H-1); 1.55 (2H, m, H-2); 1.80 (1H, m, H-3a), 2.15 (1H,
m, H-3b); 2.30 (1H, dt, J = 10.1, 4.9 Hz, H-5); 1.47 (1H,
m, H-6a), 1.69 (1H, m, H-6b); 1.06 (1H, m, H-7a), 2.04
(1H, m, H-7b); 2.21 (1H, m, H-9); 1.55 (1H, m, H-10a),
1.64 (1H, dd, J=10.6, 8.1 Hz, H-10b); 0.99 (3H, s, H-12);
0.99 (3H, s, H-13); 1.20 (3H, s, H-14); 4.59 (1H, s, H-15a),
4.60 (1H, s, H-15b); 3.42 (1H, d, J = 10.2 Hz, H-1");
7.19 (3H, m, H-9"/13"11"); 7.28 (2H, m, H-10"/12");
10.08 (1H, s, H-14"); 10.08 (1H, s, H-15"); 13.47 (1H, s,
5'-OH); 13.08 (1H, s, 7'-OH); "C NMR (100 MHz,
CDCl,) 6.: 57.4 (C-1); 22.4 (C-2); 38.3 (C-3); 84.7 (C-

4); 43.8 (C-5); 33.6 (C-6); 37.2 (C-7); 154.9 (C-8); 42.2
(C-9); 38.7 (C-10); 33.2 (C-11); 29.2 (C-12); 22.4 (C-
13); 20.1 (C-14); 109.6 (C-15); 44.3 (C-1'); 105.0 (C-2');
163.6 (C-3"); 104.2 (C-4'); 168.4 (C-5'); 104.2 (C-6);
169.4 (C-7'); 144.1 (C-8"); 128.1 (C-9/13"); 128.4 (C-
10'/12"); 126.4 (C-11"); 192.2 (C-14"); 191.5 (C-15"). LA
EBUdE 5 SR R R IE 1 4,5-diepipsidial A 3 A —F,
s e 5 3 4 4,5-diepipsidial A .

&Y 4 8 Ak K, HR-ESIMS [M+H]" m/z =
475.247 9 (il & {8 475.247 9, C,H,,0,), 4 T R A
C,,H,,0,o "HNMR (500 MHz, CDCL,) d,;: 1.38 (1H, m,
H-1); 0.87 (1H, m, H-2a), 1.60 (1H, m, H-2b); 1.53 (1H,
m, H-3a), 2.11 (1H, dd, J = 13.8, 9.4 Hz, H-3b); 2.06
(1H, m, H-5); 1.60 (1H, m, H-6a), 1.79 (1H, t, J = 10.4
Hz, H-6b); 2.25 (1H, d, J = 13.7 Hz, H-7a), 2.58 (1H, td,
J =13.6, 3.3 Hz, H-7b); 2.43 (1H, q, J = 9.4 Hz, H-9);
1.60 (2H, m, H-10); 0.96 (3H, s, H-12); 0.98 (3H, s, H-
13); 1.17 (3H, s, H-14); 5.01 (1H, s, H-15a), 5.03 (1H, s,
H-15b); 4.18 (1H, d, J = 5.6 Hz, H-1'); 7.15 (2H, d, J =
7.1 Hz, H-97/13"), 7.24 (3H, m, H-10"/12"/11"); 10.14
(1H, s, H-14'); 10.11 (1H, s, H-15"); 13.05 (1H, s, 5'-
OH); 13.43 (1H, s, 7"-OH); "C NMR (150 MHz, CDCl,)
de: 59.3 (C-1); 23.9 (C-2); 47.9 (C-3); 88.1 (C-4); 39.7
(C-5); 36.1 (C-6); 35.5 (C-7); 150.8 (C-8); 42.2 (C-9);
24.4 (C-10); 34.7 (C-11); 29.7 (C-12); 21.7 (C-13); 22.2
(C-14); 111.2 (C-15); 35.0 (C-1); 107.5 (C-2"); 164.1 (C-
3'); 104.7 (C-4"); 167.5 (C-5"); 104.2 (C-6"); 168.5 (C-
7'); 138.6 (C-8"); 129.9 (C-9/13"); 128.0 (C-10"/12");
127.0 (C-11"); 192.0 (C-14"); 191.6 (C-15"). LA %4
B ek AR I8 ) psidial A FEA— 8, SR A4
N psidial Ao

B S AT AEIRY), HR-ESIMS [M+H]" m/z =
417.117 6 (il 5 1 417.118 0, C,H,,0,), 7> T R N
C, H,,0,- 'HNMR (500 MHz, DMSO-d,) d,: 6.99 (1H, s,
H-3); 6.32 (1H, s, H-6); 8.19 (2H, d, J = 7.8 Hz, H-2'/6");
7.55 (2H, t, J = 8.2 Hz, H-3/5"); 7.63 (1H, t, J = 6.8 Hz,
H-4");4.69 (1H, m, H-1"); 3.84 (1H, m, H-2"); 3.25 (2H, m,
H-3"/5"); 3.40 (1H, m, H-4"); 3.56 (1H, m, H-6"a), 3.77
(1H, m, H-6"b); 13.03 (1H, s, 5-OH); "C NMR (150 MHz,
DMSO-d,) J.: 163.3 (C-2); 104.6 (C-3); 182.1 (C-4);
160.3 (C-5); 98.2 (C-6); 162.8 (C-7); 104.7 (C-8); 156.0
(C-9); 104.2 (C-10); 130.9 (C-1"); 126.8 (C-2'/6"); 128.9
(C-3'/5"); 131.9 (C-4"); 73.2 (C-1"); 70.7 (C-2"); 78.5 (C-
3"); 70.4 (C-4"); 81.8 (C-5"); 61.2 (C-6"). LA EH¥HE 5
SR AR AR T 1Y chrysin-8-C-B-D-glucoside & A< —
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WS NS S A R -8-C-B-D-H G FE T

b & W0 6 N EE (4K K, HR-ESIMS [M+H]" m/z =
421.149 1 (i 5 421.149 3, C,H,,0,), 70 T R N
C,H,,0,. 'HNMR (500 MHz, DMSO-d,) 6,;: 2.09 (6H,
s, H-8/9); 7.69 (2H, d, J = 7.5 Hz, H-2'/6'); 7.48 (2H, t,
J=17.5Hz, H-3"/5"); 7.58 (1H, t, J = 7.5 Hz, H-4"); 4.54
(1H, d, J= 7.5 Hz, H-1"); 3.29 (1H, m, H-2"); 3.24 (1H,
m, H-3"); 3.15 (1H, m, H-4"); 3.06 (1H, m, H-5"); 3.44
(1H, m, H-6"a), 3.63 (1H, m, H-6"b); °C NMR (100 MHz,
DMSO-d,) d.: 113.0 (C-1); 151.9 (C-2); 110.9 (C-3); 156.0
(C-4); 110.9 (C-5); 151.9 (C-6); 196.8 (C-7); 9.9 (C-8);
9.9 (C-9); 138.8 (C-1"); 128.7 (C-2/6"); 128.2 (C-3'/5");
132.3 (C-4"); 104.1 (C-1"); 74.1 (C-2"); 76.3 (C-3"); 69.8
(C-4"); 76.7 (C-5"); 61.0 (C-6"). L %4 5 k! e
% i& 1) 2, 6-dihydroxy-3, 5-dimethyl-4-O- 8 -D-glucopy-
ranosyl-benzophenone 2 A& — £, #E B G 6 N
2,6- - F2HE-3,5- T B DR I A-4-O-4-D- Pk i A A B 1

& W) 7 N K K, HR-ESIMS [M+H]" m/z =
465.102 8 (it 518 465.102 8, C,H,,0,,), 7 T R A
C,H,0,,- 'H NMR (500 MHz, DMSO- d,) 6,: 6.40
(1H, s, H-6); 6.20 (1H, s, H-8); 7.57 (1H, s, H-2"); 7.57
(1H, m, H-5"); 6.84 (1H, d, J = 8.4 Hz, H-6'); 5.46 (1H,
d, J = 5.8 Hz, H-1"); 12.64 (1H, s, 5-OH); "C NMR
(150 MHz, DMSO-d,) d.: 156.0 (C-2); 133.2 (C-3);
177.3 (C-4); 161.1 (C-5); 98.5 (C-6); 164.0 (C-7); 93.4
(C-8); 156.2 (C-9); 103.9 (C-10); 121.0 (C-1"); 115.1 (C-
2'); 144.7 (C-3'); 148.3 (C-4"); 121.5 (C-5'); 116.1 (C-
6"); 100.7 (C-1"); 74.0 (C-2"); 76.4 (C-3"); 69.8 (C-4");
77.5 (C-5"); 60.9 (C-6"). LA L% #iE 5 SCok!" b I8 (1
14 3% -3-O-p-D- ML ety 56 26 B EF e AR — 35, MU e b &
W7 Ft Bz 2 -3-O-B-D- M W ] 57 B A

&) 8 NFE EERIRY), HR-ESIMS [M+H]" m/z =
435.092 1 (it 514 435.092 2, C,,)H,,0,), 7 T RN
C,,H,0,- “C NMR (150 MHz, DMSO-d,) 6.: 156.2
(C-2); 133.2 (C-3); 177.3 (C-4); 161.2 (C-5); 98.7 (C-6);
1642 (C-7); 93.5 (C-8); 156.3 (C-9); 103.9 (C-10);
120.9 (C-1'); 115.3 (C-2'); 144.9 (C-3'); 148.6 (C-4");
116.1(C-5"); 121.4 (C-6"); 101.7 (C-1"); 73.6 (C-2");
76.0 (C-3"); 69.4 (C-4"); 66.0 (C-5"). LI E¥¥E 5 ¢
HRUT R HIE Y quercetin 3-O-xyloside S A — £, % €
W& 8 Juliit e R -3-O-RKET .

&0 9 s kR, HR-ESIMS [M+H] m/z =
435.092 3 (it 5l 435.092 2, C,H,,0,), 4 T X N
C,H,0,,- 'HNMR (500 MHz, DMSO-d,) J,;: 6.40 (1H,
d, J = 1.5 Hz, H-8); 6.20 (1H, d, J = 1.5 Hz, H-6); 7.51

(1H, d, J = 2.0 Hz, H-2'); 6.84 (1H, d, J = 8.3 Hz, H-5");
7.66 (1H,dd, J=2.0,8.7 Hz, H-6'); 5.28 (1H, d,J= 5.1 Hz,
H-1"); 12.65 (1H, s, 5-OH); "C NMR (150 MHz, DMSO-
d) 5.: 156.2 (C-2); 133.6 (C-3); 177.4 (C-4); 161.1 (C-5);
98.5 (C-6); 164.0 (C-7); 93.4 (C-8); 156.2 (C-9); 103.8
(C-10); 120.8 (C-1"); 115.2 (C-2'); 144.9 (C-3"); 148.5
(C-4"); 115.6 (C-5"); 122.0 (C-6"); 101.3 (C-1"); 70.6 (C-
2"); 71.7 (C-3"); 65.9 (C-4"); 64.1 (C-5"). LL ¥4 5
SCHERU I AR TE ) B AR A — B, BEN SN
AT (guaijaverin) o

& W) 10 8 5 #  F K, HR-ESIMS [M+H]"
m/z = 435.092 3 (i % 14 435.092 2, C,,H,,0,)), 7 F i\
NC,H,;0,. 'HNMR (500 MHz, DMSO-d,) §,: 6.21 (1H,
s, H-6); 6.41 (1H, s, H-8); 7.48 (1H, s, H-2"); 6.85 (1H, d,
J=8.5Hz, H-5"); 7.55 (1H, d, J= 8.5 Hz, H-6'); 5.59 (1H,
m, H-1"); 12.63 (1H, s, 5-OH); “C NMR (150 MHz,
DMSO-d,) d.: 156.8 (C-2); 133.3 (C-3); 177.6 (C-4);
161.1 (C-5); 98.5 (C-6); 164.1 (C-7); 93.4 (C-8); 156.2
(C-9); 103.8 (C-10); 120.8 (C-1"); 115.4 (C-2"); 145.0 (C-
3'); 148.3 (C-4"); 115.4 (C-5"); 121.6 (C-6); 107.7 (C-
1"); 82.0 (C-2"); 76.8 (C-3"); 85.7 (C-4"); 60.5 (C-5").
DA E S04 5 SCHRU T o RO ) A AR A S W
ELEI0 N FET.

b5 11 N (08 K, HR-ESIMS [M+Na]” m/z =
443.131 0 (it 5 {8 443.131 3, C,,H,,O,Na), 5 T X N
C,H,,0,- '"HNMR (500 MHz, DMSO-d,) d,: 2.09 (3H, s,
H-8); 2.04 (3H, s, H-9); 7.57 (2H, d, J = 7.4 Hz, H-2'/6);
7.40 (2H, t, J = 7.6 Hz, H-3/5"); 7.51 (1H, t, J= 7.5 Hz,
H-4'); 4.18 (1H, d, J = 7.7 Hz, H-1"); 3.32 (1H, m, H-
2"); 3.00 (1H, m, H-3"); 2.85 (1H, m, H-4"); 3.50 (2H,
m, H-6"); "C NMR (150 MHz, DMSO-d,) §.: 113.5 (C-1);
153.9 (C-2); 108.3 (C-3); 157.5 (C-4); 109.9 (C-5); 151.1
(C-6); 198.4 (C-7); 9.2 (C-8); 8.8 (C-9); 131.4 (C-1");
127.5 (C-2'/6"); 128.9 (C-3'/5"); 140.5 (C-4"); 103.6 (C-
1"); 73.3 (C-2"); 76.3 (C-3"); 69.8 (C-4"); 76.0 (C-5");
61.3 (C-6"). UL _L%ds 5 SCik!™ b #1238 1Y guavinoside
E A — 5, W% @4 549 11 4 guavinoside E.

b &0 12 4 B K, HR-ESIMS [M+H]" m/z =
573.160 6 (it %14 573.160 3, C,H,,0,), 4 T X N
C,H,0,,- 'HNMR (500 MHz, DMSO-d,) d,;: 2.04 (6H,
s, H-8/9); 7.66 (2H, d, J = 7.5 Hz, H-2'/6'); 7.46 (2H, t,
J=17.5Hz, H-3'/5"); 7.57 (1H, t, J = 7.5 Hz, H-4"); 4.63
(1H, d, J = 7.5 Hz, H-1"); 3.36 (1H, m, H-2"); 3.31 (1H,
m, H-3"); 3.42 (1H, m, H-4"); 3.42 (1H, m, H-5"); 4.24
(1H, d, J = 10.6 Hz, H-6"a); 4.33 (1H, d, J= 11.9 Hz, H-
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6"b); 6.97 (2H, s, H-2"/6"); *C NMR (100 MHz, DMSO-
d) 6. 113.0 (C-1); 151.9 (C-2); 110.9 (C-3); 155.7 (C-
4); 110.9 (C-5); 151.9 (C-6); 196.8 (C-7); 9.7 (C-8); 9.7
(C-9); 138.7 (C-1"); 128.7 (C-2'/6"); 128.2 (C-3'/5"); 132.3
(C-4"); 104.0 (C-1"); 74.1 (C-2"); 76.0 (C-3"); 69.1 (C-
4"); 73.3 (C-5"); 62.5 (C-6"); 119.4 (C-1"); 108.5 (C-2"/
6™); 145.4 (C-3"/5"); 138.3 (C-4"); 165.7 (C-7"). LL L%
P& 5 SCERM AR 4R 0E 1Y guavinoside B FE A — 8, % E
X&) 12 4 guavinoside B o

& W) 13 5 3 # ( 8) K, HR-ESIMS [M+H]"
m/z =407.133 5 (A58 407.133 7, C,,H,,0,), 7> T RN
C,,H,,0, 'HNMR (500 MHz, DMSO-d,) d,: 6.27 (1H, s,
H-5); 1.95 (3H, s, H-8); 7.61 (2H, d, J = 7.4 Hz, H-2'/6");
7.41 (2H, t, J = 7.5 Hz, H-3/5"); 7.52 (1H, t, J = 7.3 Hz,
H-4"); 4.67 (1H, d, J=7.7 Hz, H-1"); 2.53 (1H, m, H-2");
3.12 (1H, m, H-3"); 3.01 (1H, m, H-4"); 3.12 (1H, m, H-
5"); 3.48 (1H, dd, J = 11.7, 4.9 Hz, H-6"a), 3.65 (1H, d,
J = 11.3 Hz, H-5"); "C NMR (100 MHz, DMSO-d,) d_.:
107.4 (C-1); 158.0 (C-2); 104.5 (C-3); 160.1 (C-4); 94.1
(C-5); 155.3 (C-6); 197.1 (C-7); 7.9 (C-8); 140.1 (C-1");
128.5 (C-2'/6"); 127.7 (C-3'/5"); 131.4 (C-4"); 100.0 (C-
1"); 72.8 (C-2"); 76.4 (C-3"); 69.1 (C-4"); 76.9 (C-5");
60.5 (C-6"). LA # 5 SCHRP H 38 1) guajaphenone
AFEAR—F, W 2 G113 4 guajaphenone A,

SCHAG S YR R RS [EI LA kAT I e, P
PL'H NMR F1 °C NMR FIRFFE0H iF 22 5
3 HAEEEMNA KL

FIH CCK-8 Lb 532 5E 16 & W) 2~4 %8 N 3L g
YAl (MDA-MB-231) FI\ 22 [ 5 98 40 i (U87) (4
2R, 5S-G PR M g N BE X R 2G . A S ae  FE A R
126 FH 0T A K S A P, PRI AL S S 10% 16 28 1L iE
DMED ;38 B A E 96 L1575, LA 25 A
100 pL 3 000 4~. 7£37 °C.5% CO, %1 F #5724 h
JG, FREEFREL, SRIGIMANASE M3 1B 2 B Lk % 77
24 ho AR FTHOR, NN 190 pl B o 2k . seahal
TN AT 5 & R B 10 ul (Pb B W 5 pg-mL,
DMSO ¥ i), X BEZH 0 N SR RS R 3 Tl
HAE3T °C 5% CO, %M T IR 3 KA, s £ R Ik, 1
FEFLINN 100 pL 2 10% CCK-8 BTG LIk 15 75 3L, 4R 5
W 15 FRAE B R A6 I T 4 h, FHBEAR AN % 78 450 nm
A YW BE AR AR 2 2[R A i AR KA (%) =
(A~ Ags) | (A e — A ) * 100%] TN . X0
il Z A A & W4T 2 0%, {8 A GraphPad prism 9.0
THEIC, MH, Bk 1 E N 100.30.10.3.1.0.3,0.1.
0.03.0.01 pmol-L". # & 45 I E IR, 1 &9 3 X% Us7

2 B A F R E PR (B 3), #2608 55.5%, 1C,, fH -
8.379 umol-L™,

150 FG-4

100+

Inhibition rate / %
"
(=]
1

0 L.

? T T T 1
-3 -2 -1 0 1 2 3

log[conc.(umol-L)]

Figure 3 IC, calculation of compound 3

fEZ STk T DA — 1 &, St B 3
SEMISCEAE S SNXIT ARYLIS 2B FE0S SR 7y 1 A0 45 ) 2
SEFEHE T — R H B R I A YR AN S VR AT
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