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Chemical constituents from fruit of Mallotus philippensis
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Abstract: Objective To investigate the chemical constituents of the fruit of Mallotus philippensis. Methods The compounds were
separated and purified by a variety of chromatographic methods including silica gel ODS, gel and semi-preparative high performance
liquid chromatography. Their structures were established based on mass spectrometry, nuclear magnetic resonance spectroscopy and
circular dichroism. The antimicrobial activities of these isolates were evaluated by broth microdilution method. Results A total of six
compounds were obtained from the methanol extract of the fruit of M. philippensis and identified as mallophilol P (1), mallophilol Q
(2), 5-hydroxy-7-methoxyflavanone (3), (25)-7-hydroxy-5-methoxy-8-prenylflavanone (4), (2R,3S,4R)-2,3,4-trimethyl-3-
[(BE,7E,11E)-3,8,12,16-tetramethyl-3,7,11,15-heptadecatetraen-1-yl]cyclohexanone (5) and stigmast-4-en-3-one (6), respectively. The
minimum inhibitory concentration (MIC) value of compound 1 against Cryptococcus neoformans was 128 pg/mL. Conclusion
Compounds 1 and 2 are new compounds, compound 5 is a new natural product, compounds 3 and 4 are reported from the Euphorbiaceae
plants for the first time, and compound 6 is reported from the genus Mallotus for the first time. Compound 1 shows certain antimicrobial
effect against C. neoformans.
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HLHELE Mallotus philippensis (Lamarck) Miill.
Arg. N KAl (Euphorbiaceae) EF#JE Mallotus
Lour. ZFEAE/NPAREGEAR, 2040 T I &
VKBS SR PEN AT X, RE=FE . 70 A
LI oA . FRBRSERIIR A I AR 22, AT H
TIRIT 2 MR AN G U RS SR SR
TR BT A RS, ARIRBRGR R, IR,
HIEEMERR, IR BT BOKBE M A
PARETe DA RS R AT 50 3 W L 2 225 44
= BEMTER . BT TR R AR = By A LY
BAYI®E. dum. Wl JiEE . Jratb yiRsE
Z AP B VEL-OL AR AE AT I S, M
FRLE IR 527 B A5 B 1 — FRB S5 KB R0 1) 4 =Ty
KR, EXZHEN B KRB T,

— A MH RS2 () FR R SR B o 70 B 19 3 6 ML S
(B 1D, A4E 4 AT, 1 AD=mA 1A S,
43 ) % 58 N HLLE SR P (mallophilol P, 1), FHfgLE
7 Q (mallophilol Q, 2). 5-F&3&-7- &I A B4R
(3). (285)-7-hydroxy-5-methoxy-8-prenylflavanone (4)
(2R,3S,4R)-2,3 4-trimethyl-3-[(3E,7E,11E)-3,8,12,16-
tetramethyl-3,7,11,15-heptadecatetraen-1-yl] cyclo-
hexanone (5) F1 57 -4-Ji-3-F ( stigmast-4-en-3-one,
6). Hi k&Y 1 M2 Eiea, tha s v
RIRF=HD, B 3 F 4 I N KEREHEY) H 53
AR AW 6 JvE RNEF A Y o B AR 2.
K FH TR 2 ol B M 0 70 IS A5 B AL & W47 Bt
B TEVHT, S5 RRUIEY 1 A R RSBk —
5E HIAR 1

1 L&Y 1~6 BIEEH

Fig.1 Chemical structures of compounds 1—6

1 UE5MH

Bruker avance 600 H4F1 400 BUAZ i ILHRAN (1
Bruker /A ] ); Orbitrap Exploris 120 % =43 #% 5
W (3 [E ThermoFisher A#]); MCP 5100 SW %!
e (BEhF] Anton Paar A7) ); JASCO FT/IR-
4600 Plus Fourier Transform IR Y614 ( H A JASCO
A#]); Chirascan V100 BY[F — 6 ¢ (3%
Applied Photophysics 4 7] )5 Agilent 1260 Infinity I1
#4/Vanquish Core 8 = 80 AH i (3£ Agilent
/] /3% [ ThermoFisher A ] ) ; il EasySep®-3050
Bt 2% = RO A CEE@ T AT ARG B
/y#]); BUCHI Rotavapor R-100 % e #% 28 AL (Hig
- BUCHI A #]); THZ-98AB ZUE IR % ( i
—ER}EAE A IR AT ) ; GFass 1 2 R RE R A CUH
SR BERAR AR IEMAFAEER (100~

200, 200~300 H; HF il THMRAR); ODS
g iERL (Spherical C1s Monomeric, 50 um, ffi
F K SILICYCLE A ) Bt 3% Sk (Toyopearl
HW-40F, HZ TOSOH A#]); 734/ HPLC faif%
# (Global chromatography Cis, 250 mmX4.6 mm,

10 um, BB THEARER AT ). (Cosmosil
5C1s-MS-II, 250 mmX4.6 mm, 5um, H 7 Nacalai
Tesque 2 7)) FF-1E HPLC i 44 (ChromegaChiral
CC4, 250 mm X 4.6 mm, 5 um, 3 [H PerkinElmer 2
F)); il 8 HPLC i 4 (Global Chromatography
Cis» 250 mmX 10 mm, 10 pm, BB HTEAR
HIRAFD 1 (Cosmosil 5Cis-MS-II, 250 mm X 10
mm, 5 pum, HA Nacalai Tesque A#]); & FE g
B IR BTN T B8 A AT IR NG T AR () AR ELAE
WEHEHIR AR CAMHB Wik 7=5EM YM £
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IRk CF B sk T e AR ARAFD;
IR E. faecalis (ATCC29212). i} A TG4
T {0, %) 3R MRSA (ATCC43300) . 4 4315 ¥ e i
P aeruginosa ( ATCC27853) F M aEkE C
neoformans (ATCC32045), & AE/iVIAEMEHA R
AFE; WA R R & R AGRURRE (iR
WT AR R ARAF, fit5 C129896.
V105495 F1 E129360) . F 17135 9 €03 4% 55 4>
M

FHRELE ST 2022 4F 4 HRET) HESEL
7, FHIRIIFAR R 5 5 5 R 2085 %65 5 N K RHE )
FUHESE M. philippensis (Lamarck) Miill. Arg. )T
RCAGRSL, FEIERRAS (2022040101) {RAFTIRDIE:
RRZFL bR A %
2 FE
21 EESSEH

FERRESE T8 SR 52 24 kg KRES, {3 FH AR (RT3
PREL 3 R, RIS SR RERE 655 g BIRE
SRR A i, A FH A o Pk PR LT R s P e
(20 : 150 : 100D, 43 E1FE] 10 M (Fr. A~1),

Fr.D (14.6g) % ODS FEtailk, i H HEE-/K R
4t (70 1 30—100 : 0) BEEEVEBAAE] 16 DFRa
(Fr. D1~D16), Fr. D10 @i -4 % HPLC (FfE-
K 98 :2) HEFEULEY 5 (29.5 mg, ®R=21.0
min)o

Fr.E (25.6g) %4 ODS #:il, fiHHFEE-/K R
4t (60 : 40—100 : 0O BEEHEHAFE] 16 DTS
(Fr. E1~E16). Fr. E4 jlid -] %% HPLC (ZJif-
K 62 :38) /FEBEMNAEY 3 (5.9 mg, ®r=14.0
min). Fr. E16 il rEAE A Cf o BE-BE IR 2B
100 : 1—0 : 100> 53] 13 T4 (Fr. El6a~
El6m), Fr. E16f £ &tk HW-40F F il (FfE-
TEEEE LD XN AN (Fr.E16f1~
E16f4), Fr. E1612 £ it i % 8 HPLC(FHi#-7K 92 -
8) AitkfFEbAW 6 (3.2mg, tr=45.0 min).

Fr.1 (119.7 g) AR il Coyhit-BE L
L 50 1150 1 1000 53] 14 N (Fr. 11~
114), Fr.11 &3t ODS F: i, HEE-/KRG (80 :
20—100 : 0 i shAHE FEBEMAF 21 5 A 7 (Fr.
la~Ile), Fr. I1d &i &% HPLC (ZJF-/K
80 : 20) 7 EAEMLEY) 2 (2.8 mg, r=16.0 min),
Fr. 17 & ODS H&il, HHFE-KRSE (40 :
60—100 : 0) BEEEHEMAFE] 10 F5 (Fr.17a~

7))o Fr.17d iid i %4 HPLC (47K 63 & 37)
AR RLEY 1 (3.0mg, ®R=20.0min). Fr.
110 £ ODS t: i, i HFEE-/K (50 : 50—100 :
0) BEEESEMARE] 18 NFifis (Fr.110a~110r). Fr.
110d i85 241455 HPLC (Z85-7K 47 @ 53) 0 E13
PMbAEYI 4 (3.2 mg, R=13.0 min).

1b&9 1 18 ] ChromegaChiral CC4 F-PE i 4%
(HIEE-7K 80 & 20D #7471, $KAF 1 XPXTB AR (+)-
1 (®k=14.4min) Fl (-)-1 (x=16.0min). L&Y
2 {fH ChromegaChiral CC4 F-H:ikF: (ZME-/K
75025 iy, FAR 1 ARTELRE ()2 (=
9.5min) Al (-)-2 (x=10.5 min).
22 mEIEMENE

R4k &4 B R 254 A8 ) DMSO ¥#, 4393
BCHi A 12 800 pg/mL [)fif 7K, F CAMHB 3775
Pt S TBE RN 256, 128, 64, 32, 16 8.
4, 2. 1. 0.5, 0.25. 0.125 pg/mL, FHARIIMA U &
96 fLE T, RSl 100 pL, HAFEKE 3 NEAL;
F CAMHB 55 7% 544 0 30 4H TR B A 40 it i o) A
FE 2X10° N/mL BB, 70 AlHL 100 uL BRI
U & 96 fLIRH SR &) K FHYE iR A,
A BTIREE AN 1 X105 AY/mL, R4k &4 K P
iR E N 128, 64, 32, 16+ 8. 4. 2. 1. 0.5,
0.25. 0.125. 0.062 5 pg/mL; PLASE BB AL
GV ARFRIEENT AXHIR, DL R 7R3
NBAERT FE F 96 FLARAE 35 ClEIEE -4 NI E
24 h J5, SRR SR E Y BRI IR
J# (minimum inhibitory concentration, MIC). T
BRERBE G PEMRAE T YM B9 R R i R A i S 24
W, ££ 25 CHEIRIEFEAE T E 48 h J532HL MIC {H.
3 &
3.1 HMETE

&1 BB AEAE; UV BiE (MeCND
BIRAE 228 (loge=3.74) 272 (loge=4.12) £ 298
(loge=3.53) nm A F AL, IRvio (cm1): 3 307,
2956,2924, 1 625, 1446, 1 363, 1240, 1 199, 1 143,
833,684, PN AEVIAEEIE:. Mkt KN,
i = A e S 2% B BE . HR-ESI-MS R 7y 1155 1
N m/z: 381.133 8 [M—H]~ ({5 1E K 381.133 3,
CoH210¢"), $2RH4F 30N CooH2nOss ANEAIE A
12. L& 1 1) 'TH-NMR Al BC-NMR 3 W3
1.'H-NMR i B/~ 1 M S REEES [0n12.39
(1H,s)], 1 MHEEZES [0u3.34 GH, 8)], 24
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#=1 k&4 1F12 8 'HF BC-NMR £iE (400/100 MHz, CDClL3)
Table 1 'H and *C-NMR data of compounds 1 and 2 (400/100 MHz, CDCl3)
. 1 2
et OH oc OH oc

2 5.37 (1H, dd, J =127, 3.2 Hz) 78.9 5.55 (1H, dd, J =13.0, 3.2 Hz) 80.5
3 3.05 (1H, dd, J=17.0, 12.7 Hz) 431 3.15 (1H, dd, J =17.2,13.0 Hz) 429

2.82 (1H, dd, J=17.0,3.2 H2) 2.92 (1H,dd, J=17.2,3.2 H2)
4 196.6 195.4
5 158.5 166.8
6 102.9 109.8
7 161.1 168.4
8 105.2 104.3
9 161.3 165.0
10 102.7 101.6
11 4.48 (1H, d, J=10.7 Hz) 61.9 10.10 (1H, s) 191.4

4.44 (1H, d, J=10.7 Hz)
11-OMe 3.34 (3H, s) 57.9
1 130.6 137.4
2'/6' 7.28 (2H, d, J=8.2 Hz) 127.8 7.45 (2H, overlapped) 126.2
35 6.83 (2H, d, J=8.2 Hz) 115.7 7.45 (2H, overlapped) 129.2
4 156.3 7.45 (1H, overlapped) 129.5
1" 6.64 (1H, d, J =10.0 Hz) 115.6 3.27 (2H,d,J=7.2 Hz) 204
2" 5.52 (1H, d, J = 10.0 Hz) 126.3 5.20 (1H,t,J=7.2 H2) 121.3
3" 78.8 132.7
4" 1.47 (3H, s) 28.6 1.78 (3H, s) 17.9
5" 1.45 (3H, s) 28.5 1.69 (3H,s) 25.9
5-OH 12.39 (1H, s) 12.83 (1H, s)
7-OH 13.00 (1H, s)

RILE(ES [0n1.47 (3H,s), 1.45(3H,s)], AsEEE
G HBTHENIC A 4 DA BRI AE S [On
7.28 (2H, d, J = 8.3 Hz), 6.83 (2H, d, J = 8.2 Hz)], 2
NS S [0n6.64 (1H, d,J=10.0 Hz), 5.52 (1H,
d,J=10.0 Hz)], 2 HILHEEES [on4.48 (1H, d,
J=10.7 Hz), 4.44 (1H, d, J=10.7 Hz), 3.05 (1H, dd,
J=17.0,12.7 Hz), 2.82 (1H, dd, J= 17.0, 3.2 Hz)] 1
1 MERRFREAES [0n5.37(1H, dd,J=12.7,3.2
Hz)]. '*C-NMR %454 DEPTI135 iRz &9
BA 1A BRERES (0c196.6), 1 &S AIZEH
55 (0c 78.8), 1 MEAXRHIEIKIE S (¢ 78.9),

1 NEEWHFEBES (0c 61.9), 1 MHREAIEWHE
5 (0c 57.9), 1 MEHERES (dc 43.1), 2 MH
HIES (Oc 28.6, 28.5) Al 14 /75 F ENUBERAF
5 [6c 161.3, 161.1, 158.5, 156.3, 130.6, 127.8 (2C),
126.3,115.7 (2C), 115.6,105.2, 102.9, 102.7]. #4i%1k
E VI REHE 5 C Atk &%) mallopenin DISTEEAT
Eois, RIOML A1 C-4ML A0k k3785 5 27.7

HoNZEW, HRFEA—H, 454 HR-ESI-MS 4,
HEMITE &4 1t mallopenin D [£) C-4'% 1 N3,

'H-'HCOSY # (& 2) W53 H-2"5 H-3", H-
6'5 H-5FHK, HE—PHUELL EAEN, Bk
V1P (B D. a1 @ F 1900345
1SRRG AA, 43500 1a F1 1b (81 3), S
MEECAE 9N [a]5—7.4 (c 0.1, MeCN) Al [a]? +
6.3 (¢ 0.1, MeCN). &%) 1b 1) ECD i (& 4)
7E 300~340 nm 4L HA IER) Cotton R, FIAIH C-2
By S . AR, ALEW) 1a 1) C-2 Ay R F RPN,
JFR 5 ECD &I 550l ECD B Lbxs, it—3
BE FIR G510 . SRE DL EEERIENT, FALE) 1a %
E N (-)-4'5-dihydroxy-8-(methoxymethyl)-6",6""-
dimethylpyrano [2",3":7,6] flavanone, &%) 1b %
€ AN (+)-4'5-dihydroxy-8-(methoxymethyl)-6",6""-
dimethylpyrano[2",3":7,6] flavanone, #5247 IL#kiE
HIB &, 20l (O-HRSEEER P AI(4-)-
RS H I P
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— 'H-'HCcosy ( } HMBC

2 k&Y 1702 B9EE HMBC 7 'H-'H COSY HX%ES
Fig.2 Key HMBC and 'H-'H COSY correlations of compounds 1 and 2
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e S——
0 5 10 15 20

t/min

3 KEMIHIRDER

Fig.3 Chiral separation of compound 1

exptl of (—)-1

exptl of (+)-1
= = =calcd of (25)-1
= = =calcd of 2R)-1

& 4

Ae

B 2: AT (LB UV ki (MeCN)
BIRTE 206 (loge=4.16)F1 274 (loge=4.21) nm 445
BRI IR Vi (em!): 2 962, 2 924, 2 854, 1 622,
1448, 1323, 821, 763, 748, 698, RN EWIFEAE
Ptk IR, XUEEE R B . HR-ESI-MS R 15
TG m/z: 351.122 1 [M—H]™ GHEAE N 351.123 2,
C21iH19057), #RH4FAN CaHyOs, ANEFIE
N 12, LAY 2 () TH-NMR Al BC-NMR #5404 W,
F1.JH-NMR Bnf 2 M5 R EEE S [0u13.00
(1H, s), 12.83 (1H, s)], 1 NMEREEA(ES [6u 10.10
(1H, )], 2 HHEEES [6n 1.69 (3H,s), 1.78 (3H,
$)], S NHEZDMES [0u7.45 (5H, overlapped)], &
E A BT NS 2 W HFEEES [oun 3.27
(2H, d, J = 7.2 Hz), 3.15 (1H, dd, J = 17.2, 13.0 Hz),
2.92 (1H,dd,J=17.2,3.2Hz)], 1 MEHEES [ou
520 (1H,t,J=7.2Hz)] f 1 MEEKFREGES

exptl of (—)-2

exptl of (+)-2
- = =calcd of (25)-2
- — —calcd of (2R)-2

—10 <

200 400

&M 1(A) 12 B) B ECD i E

Fig. 4 Experimental ECD spectrums of compounds 1 and 2

[0 5.55 (1H, dd, J = 13.0, 3.2 Hz)]. BC-NMR 45
4 DEPTI135 i niZ &V HEA 1| MRERES
(6c 195.4), 1 MEIIRIES (0c191.4), 1 PMEFIR

HEERES (Oc 80.5), 2 MIEHERES (Oc 42.9,

20.4), 2 MNHERES (0c25.9,17.9) Fl 14 MK

X 75 & BB E 5 [Oc 168.4, 166.8, 165.0, 137.4,
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132.7,129.5,129.2(2C), 126.2 (2C), 121.3,109.8, 104.3,
101.6]. XFLLAEY 2 52 5b59 5,7-dihydroxy-8-
methyl-6-prenylflavanonel %L EHE , KIED) 2
MIAHEES, 21 ABREES [6c191.4,0110.10
(1H,s)]- HMBC i (& 2) il 2| RAE S (Ou
10.10) 5 C-8 #HG, wHIMERAI T C-8 b, HULHE
A 2 BPFIISER (B 1. SHbEY 2 #HT TR
gy, R4S 1 REXTHESRRGAR, 23y 2a F12b (] 5D,

TS CE S BN [o]s -27.5 (¢ 0.1, MeCN) Al
[a]s +31.7 (¢ 0.1, MeCN). 1b&4) 2b i) ECD &
(4> 1£ 300~340 nm 4 EA L) Cotton 28, ]
I C2 0y S KA. A, AT 2a 1) C2 Fi
R FRIOL, 41 HE ECD Bk 55l ECD it
H—PE LiRght. SRG UL RGN, BEY
2a % ® N (-)-57-dihydroxy-6-prenyl-8-formyl-
flavanone, 2b &N (+)-5,7-dihydroxy-6-prenyl-8-
formylflavanone, 59K WAERIHEYD, 7l dn
YN O-HBRSE R Q A (+)-FARSESHER Qo

2a

2b

0 3 6 9 12
t/min

Es5 a2 afrnsgR

Fig. 5 Chiral separation of compound 2

tEY 3. B AR HR-ESI-MS m/z:
271.096 4 [M+H]*, CiHEAE 271.096 5, C16H 15047,
373N CigH14040 'H-NMR (600 MHz, CDCls)
12.02 (1H, s, 5-OH), 7.47~7.38 (5H, m, H-2'~6"),
6.08 (2H, m, H-6, 8), 5.43 (1H, dd, J=13.0, 3.0 Hz, H-
2), 3.82 (3H, s, 7-OMe), 3.09 (1H, dd, J = 17.2, 13.0
Hz, H-3trans), 2.83 (1H, dd, J=17.2, 3.0 Hz, H-3cis);
13C-NMR (150 MHz, CDCl3) : 195.9 (C-4), 168.2 (C-
7), 164.3 (C-5), 162.9 (C-9), 138.5 (C-17), 129.0 (C-

3'~5", 126.3 (C-2’, 6", 103.3 (C-10), 95.3 (C-6), 94.4
(C-8), 79.4 (C-2), 55.9 (7-OMe), 43.5 (C-3). LAk
TR 5 SO ROE B R A — Y, S A
3 4 5 dk-7- U A AT

e 4: FAEPPIRENS (HEE); HR-ESI-
MS m/z: 339.158 7 [M+H]", (iF5EAE 339.159 1,
C21H23047), 43 73N C21H204. 'H-NMR (400 MHz,
CDCls) 6: 7.34~7.46 (5H, m, H-2'~6"), 6.10 (1H, s,
H-6), 5.40 (1H, dd, J=12.9, 3.0 Hz, H-2), 5.25 (1H, t,
J =172 Hz, H-2"), 3.85 (3H, s, 5-OMe), 3.38 (1H, d,
J=172Hz, H-1"), 2.98 (1H, dd, J = 16.5, 12.9 Hz, H-
3trans), 2.83 (1H, dd, J = 16.5, 3.0 Hz, H-3cis), 1.74
(3H, s,H-4"), 1.74 (3H, s, H-5"); '3C-NMR (100 MHz,
CDCl3) 6: 190.2 (C-4), 162.0 (C-7), 161.7 (C-9), 160.9
(C-5), 139.2 (C-1"), 135.4 (C-3"), 128.8 (C-3', 5'),
128.6 (C-4%, 126.0 (C-2’, 6", 107.0 (C-8), 106.0 (C-
10), 93.6 (C-6), 79.0 (C-2), 56.1 (5-OMe), 45.7 (C-3),
26.0 (C-5"), 22.3 (C-1"), 18.0 (C-4"). LA it Bdfz
5 SRR T HAE AR — 02, WS e a4 N
(28)-7-hydroxy-5-methoxy-8-prenylflavanone.

EY 5. RFEEMHARY:; HR-ESI-MS m/z:
427.396 0 [M+H]", (IT5HAH 427.3940, C3Hs;0"),
2PN CsHs00. 'H-NMR (600 MHz, CDCL3) 6:
5.12 (4H, m, H-10, 13, 17,21), 2.48 (1H, q, J= 6.7 Hz,
H-2), 2.33 (2H, m, H-6), 1.80~2.09 (H, m, H-15, 19,
4,8a,11, 12, 16, 20), 1.85 (1H, m, H-5a), 1.82 (1H, m,
H-8b), 1.67 (3H, s, H-23), 1.62 (1H, m, H-5b), 1.61
(3H, s, H-27), 1.59 (9H, s, H-28, 29, 30), 1.32~1.44
(2H, m, H-7), 0.92 (3H, d, J = 6.8 Hz, H-24), 0.89 (3H,
d,J=6.8 Hz, H-25), 0.57 (3H, s, H-26); 3C-NMR (150
MHz, CDCL) 6: 214.1 (C-1), 135.3, 135.2 (C-9, 14),
135.0 (C-18), 131.3 (C-22), 124.5, 124.5, 124.3, 124.2
(C-10, 13, 17, 21), 50.6 (C-2), 43.5 (C-3), 41.7 (C-6),
39.8, 39.8 (C-15, 19), 36.2 (C-4), 36.1 (C-7), 32.7 (C-
8), 31.1 (C-5), 28.4, 28.3 (C-11, 12), 26.9, 26.7 (C-16,
20), 25.8 (C-23), 17.8 (C-30), 16.3 (C-27), 16.2, 16.1
(C-28,29), 15.4 (C-26), 15.1 (C-25), 7.6 (C-24). VL E
WIS HE 5 SRR s B A — 303, PR e AL
EW5°N (2R,35,4R)-2,3 4-trimethyl-3-[(3E,7E,11E)-
3,8,12,16-tetramethyl-3,7,11,15-heptadecatetraen-1-yl]
cyclohexanone. SCRRH ZAL GW NI A EMGE I
TEEIAL . 2% 5 IR R N AR K, A E
PN B R B3], #Mib&9 5 8 1A
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RIRF=W) o

th&W 6: AR (2 HR-ESI-MS m/z:
413.3822 [M+H]*, (IF5AE 413.378 3, Ca0 HaoO"),
2R CwHiO. 'H-NMR (600 MHz, CDCLs) o:
5.72 (1H, s, H-4), 2.24~2.45 (4H, m, H-2, 6), 2.00~
2.04 (2H, m, H-1a, 12a), 1.82~1.89 (2H, m, H-7a,
15a), 1.58~1.72 (3H, m, H-1b, 24, 16a), 1.41~1.55
(3H, m, H-8, 11), 1.19~1.40 (5H, m, H-15b, 20, 22a,
28), 1.07~1.19 (5H, m, H-23, 17, 16b, 12b), 0.97~
1.05 (3H, m, H-14, 7b, 22b), 0.90~0.94 (2H, m, H-9,
25), 1.18 (3H, s, H-19), 0.92 (3H, d, J = 6.5 Hz, H-21),
0.84 (3H, t, J = 6.8 Hz, H-29), 0.83 (3H, d, J= 6.8 Hz,
H-26), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.71 (3H, s, H-
18); 3C-NMR (150 MHz, CDCl3) d: 199.9 (C-3), 172.0
(C-5), 123.9 (C-4), 56.1 (C-17), 56.0 (C-14), 53.9 (C-

9), 46.0 (C-25), 42.5 (C-13), 39.8 (C-12), 38.7 (C-10),
36.3 (C-20), 35.8 (C-1), 35.8 (C-8), 34.1 (C-2), 34.0 (C-
22), 33.1 (C-6), 32.2 (C-7), 29.3 (C-24), 28.3 (C-15),
26.2 (C-23),24.3 (C-16),23.2 (C-28), 21.2 (C-11),20.0
(C-26), 19.2 (C-27), 18.8 (C-21), 17.5 (C-19), 12.1 (C-
18), 12.1(C-29). LA RS H 45 5 SOk iE Hdls A
— 4, WA 6 4 stigmast-4-en-3-one.
3.2 mEEMEEN

KRG MEFRBEENEY) 1~6 MR
M, DIZEERE E. faecalis (ATCC29212) . i H A&,
PH R4 o5 (3 A BRI MRSA (ATCC43300) . #i4k
AR P aeruginosa (ATCC27853) FLHHIfEERE
C. neoformans (ATCC32045) Nk, &R
YD BRI PP R . 5K 2, a1
YR RFEEREE A — e IHIER, MIC {EA 128 pg/mL.

x2 HEY1~6 HREEY

Table 2 Antimicrobial activities of compounds 1-6

MIC/(ug mL 1)

wEY) : -
P. aeruginosa E. faecalis MRSA C. neoformans

1 >128 >128 >128 128

2 >128 >128 >128 >128
3 >128 >128 >128 >128
4 >128 >128 >128 >128
5 >128 >128 >128 >128
6 >128 >128 >128 >128
BN 0.25 — — —
SR — 2 0.5 —

S — — — 2

4 g HBFAR HHGEAFARAEABFR

BTN AR SR S 7> B 1538 6 ML S,
G 4 AN TEBEE 1A ZEER 1A SR, ol
S 2 S, BB AR ZAED T A
F3d 1) 2501k A4 mallopenin D A1 5,7-dihydroxy-8-
methyl-6-prenylflavanone 1A P 28 17 5 R AL
WHREETR: B S MR Y), HEH N5
=00, TR VOIS LR =5 A A, i)
A REISAFAE B iR Y a3 M4 e
RN KEEHEY 73 2153 a6 NE NE
N B 7 B AR 3 ALY 1 X BT R R A —
SEMINHIVER . ABFREE ORISR NI,
KT HAEBEEERIE S, EYm
BB IR IR T B .
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