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Abstract: Objective To study the chemical constituents from the leaves of Rhodomyrtus tomentosa and its antibacterial activities. Methods
The compounds were isolated and purified by various column chromatographies. Their structures were elucidated by means of spectral
analyses (MS and NMR). The antibacterial activity of the compounds was tested by micro dilution method Results A total of 21 compounds
were isolated from the 95% ethanol extract in the leaves of R. tomentosa and identified as (2R4'R,8'R)-a-tocopherol (1),
(2R 4'R,8'R)-B-tocopherol (2), a-tocopherol-quinone (3), a-tocopherol A (4), (—)-a-tocospirone (5), thodomyrtosone F (6), rhodomyrtosone C
(7), watsonianone A (8), rhodomyrtone (9), verimol K (10), methyl cinnamate (11), naringenin (12), quercetin (13), myricetin (14),
3,7,3-trimethoxy-5,4',5'-trihydroxy flavone (15), 5,7,3',5'"- tetrahydroxyflavanone (16), blumeatin (17), dihydroquercetin-7,4'-dimethylether
(18), dihydroquercetin-4'-dimethoxy (19), 2.,4,7.,8,9,10-hexahydroxy-3-methoxyanthracene-6-O-B-L-thamnopyranoside  (20), and
4,8,9,10-tetrahydroxy-2,3,7-trimethoxyanthracene-6-O-f-D-glucopyranoside (21). Conclusion Compound 6 is a new natural product and
compounds 2—S5, 10—13, and 15—19 are isolated from the plants of Rhodomyrtus (DC.) Reich for the first time. Compounds 3 and 6—9
exhibit the antibacterial activities.
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Wk UR Rhodomyrtus tomentosa (Ait.) Hassk A
Pk IREL (Myrtaceae) Bk&RJE Rhodomyrtus (DC.)
Reich MW HHEN, ML LR, BT,
IZ AR TR X, fEFRE R, A
KA AR MR IR AR AR T N2y, ot
FAT (M ot M A Sl 25 i T, R LA #5 XU
AR TR I AR 7 R Rk 4 R A
FROA IR =M L. Ak, BR K
ZERAE, R EYIRE BRI AEYELE,
WHTE . PUME . PrEA SRR RGBT
HAPUREEPE R IR Wi 72 vh R Ik e R 1 L T
S B A BRINPTEBCR, N1 3P k&
IRAIFTRTE TR TY, AN SRR A S B BRI VA Bk
SIRHHEAT T RGE, N arEEE T 21 M
“W, rRIREER [(2RA'R,8'R)-a-tocopherol, 1]
BB [(2RA'R,8'R)-B-tocopherol, 2], A= B -4} 7K
i Co-tocopherol-quinone, 3)« B A (a- tocopherol
A, 4). (-)-o-tocospirone (5). rhodomyrtosone F (6),
rhodomyrtosone C (7). watsonianone A (8) .
rthodomyrtone (9). 2,6- ¥ -7k H R 4 HI i (verimol
K, 10). PR HEE (methyl cinnamate, 11). A
% (naringenin, 12). #if}Z & (quercetin, 13).
WtfiE (myricetin, 14). 3,7,3-=H & 3-5,4'5-=
¥ % ¥ B C 3,7,3-trimethoxy-5,4",5'-trihydroxy
flavone, 15). 5,7,3,5- VU ¥ & 5 f (5,7,3",5'-
tetrahydroxyflavanone, 16). 497 % (blumeatin,
17). 7.4'-—HHE I S M) & (dihydroquercetin-
7,4'-dimethylether, 18). 4'- " W& & ~SAMl & &
(dihydroquercetin-4'-dimethoxy, 19). 2.4,7,8,9,10-
S 2k 3- B AR R -6-0-B-L- WL I R 2 B
(2,4,7,8,9,10-hexahydroxy-3-methoxyanthracene-6-O-f3-
L-rhamnopyranoside, 20) A% 4,8,9,10-P¥23£-2,3,7-
= L B-6-0-B-D- It W ] &1 BE E (4,8,9,10-
tetrahydroxy-2,3,7-trimethoxyanthracene-6-O-p-D-glu
copyranoside, 21). HALEY) 6 N HA T E M
MR RIRT=H, &P 2~5, 10~13 LK 15~19
NE RN ZEEY DSR2 Fi5h, AR P
BAEPIAT T YR TEENRR, Pus set g R RoR
WEY 3 K& 6~9 X w0 & K AAH — €Mt
[ZRGg
1 (EFESHR

Bruker AV-500 MHz BUAZfELHRAX (B 1 Afi &
562 F]): Bruker AV-400 MHz R REILIRAL (Hiii -

i 55 AH]); Agilent-1200 Bruker Esquire 6000 Ion
Trap WA G LA & LA FD; PolAAr 3005
JEAL (OA AFD; HEREFTHER: K 100~
200, 200~300. 300~400 H (F BT 4
J ), Sephadex LH-20 (Pharmacia A &]); /2 Gl
WA FRER A Kieselgel 60 F254. Kieselgel 60
WF254S (Merck 2 #]); i I35 8 2 4l
o RG24 o i

PR 2013 45 7 HRETLFAE BT,
28 3 T TR A i R R R A e b B R
E AN R EHEYIBE & IR Rhodomyrtus tomentosa
(Ait.) Hassko
2 RESE

PR MBS IR RT, 2943 kg, BET
95% LI R = IR IR 3 K, BHR 24 h, HIFHE
WO, 8T 50 CHAF T ORI 28R (400 @)
KT IR B ) 80~100 HEEREERE, KM
Tk J R A AR 0 A e - PR R (100 2 0—0 -
100) FISU7-FIEE (20 1—1: 1) BHATEREE LN .
28 TLC kil J5 A FEARAI 273 5 153 7 AN 53 Fr. 1~7.
Fr. 2 F#ERE (200~300 H) FEFE,  DUA k- R
CHE (20 D110 1D #ATERE BN, TLC f&l)E
B A 3153 3 AN Fr. 2.1~2.3; HA Fr. 2.1
FHE: Sephadex LH-20 DLFEE-S45 (12 1) BT
aitb 5 E A 6 (18 mg). 11 (12 mg) A113
(10 mg). Fr. 2.2 % Sephadex LH-20 (& {/5- 1 E%, 1 :
D BrEORE, Bl ESAE i & (4
E-7K, 48 1 S2) LA 1(6.3 mg).12(8.1 mg).
15(10 mg) F1 2 (5.8 mg). Fr. 2.3 & Sephadex LH-20
PGB (0 1 DL IR M FS 7 b e 1) %y 80 £
gt (ZH5-K, 45:55) BELEY 3 (10 mg)
J 14 (59 mg). Fr.3 HEER (200~300 H) FEFF,
DUF k- R 20188 (10 1—1 1 5) FATERRE BN,
TLC Kl J5 & AR 4245 3 AN4H4) Fr. 3.1~3.3,
?H4) Fr. 3.2 4% Sephadex LH-20 &+t th i DL FFEZ YL
JI8 5 » i 2 1] % i RO AR i i) 2% (RS -7K, 40
60) HEMLAEY 4 (92mg). 5 (7.8mg). 16 (8.3
mg) 118 (8.8 mg). Fr. 4 LMK (200~300 H)
FERE, DUAHMBE-BERR Ol (50 1—>1 1 10) H#HAT
BEEEGEE, TLC K0l G & AR 43 15 4 A4
Fr.3.1~3.4; Fr. 3.3 &4 &m0 % (2H-
K, 35165 BEMLEYT (6.8mg). 8 (7.1 mg).
9 (5.5mg). 10 (9.0mg). 17 (6.6 mg) 19 (9.1
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mg). Fr. 5 FIEERE (200~300 H) #EkE, LRS-
FEE (50 0 110 0 1D FHATHREEGENL, TLC ks
B MR 13 2 N4 Fr. 5.1~52; Fr. 5.1 &2
il 2% B (27K, 90 1 100 fHEIEY
20 (8.8 mg) 121 (9.7 mg),

3 GEEE

WEW: RFEEIRY), ELMS m/z: 4534 M+
Na]*. 'H-NMR (500 MHz, CDCl3) §: 2.61 (2H, t, J =
7.0 Hz, H-4), 2.16 (3H, s, H-5a), 2.12 (6H, s, H-7a,
8b), 1.23 (3H, s, H-2a), 0.87 (6H, d, J = 7.0 Hz, H-4'a,
8'a), 0.86 (3H, d, J = 5.0 Hz, 12'a), 0.84 (3H, d, J =
5.0 Hz, 12'b); '3C-NMR (125 MHz, CDCl;) §: 74.7
(C-2), 31.7 (C-3), 20.9 (C-4), 118.6 (C-5), 144.7
(C-6), 121.1 (C-7), 122.8 (C-8), 117.5 (C-4a), 145.7
(C-8a), 39.5 (C-1'), 21.2 (C-2"), 37.6 (C-3"), 32.9
(C-4"), 374 (C-5"), 24.6 (C-6"), 37.6 (C-7"), 32.9
(C-8"), 37.6 (C-9'), 25.0 (C-10"), 40.0 (C-11"), 28.1
(C-12), 23.9 (C-2a), 11.4 (C-5a), 12.4 (C-7a), 11.9
(C-8a), 19.9 (C-4'a), 19.8 (C-8'a), 22.9 (C-12a), 22.8
(C-12'a), LA -3 5 sCilk e — 200, #os e th
A1 NEEW .

W& 2: W EIRY), EI-MS m/z: 4394 [M+
Na]". 'H-NMR (500 MHz, CDCL3) 6: 6.37 (1H, s, H-7),
267 (2H, dd, J = 11.5, 6.5 Hz, H4), 2.14 (3H, s, H-5a),
2.12 (3H, s, H-8b), 1.25 (3H, s, H-2a), 0.86 (6H, d, J = 6.5
Hz, H-4'a, 8'a), 0.85 (3H, d, J = 5.0 Hz, H-12"a), 0.84 (3H,
d,J=5.0 Hz, H-12'b). &HEDEIEEHE SHED 1 1]
AL (I ERTEUE S, Sb— g
2055 HENZEYIHEE ), X R 3 BRI
i —s0, 2 TLC /b St A ms it
FLsse e 2 A B

B 3: R B EHPIRY, EI-MS IR m/z: 469.4
[M+Na]*. 'H-NMR (500 MHz, CDCl;) 6: 2.54 (2H,
dd, J = 10.5, 6.5 Hz, H-1"), 2.03 (3H, s, H-3a), 2.01
(3H, s, H-5a, 6a), 1.23 (3H, s, H-3'a), 0.87 (6H, d, J =
6.5 Hz, H-7'a, 11'a), 0.85 (3H, d, J = 6.0 Hz, 15'a),
0.84 (3H, d, J = 6.0 Hz, 15'b); '*C-NMR (125 MHz,
CDCl3) 6: 187.4 (C-1), 144.6 (C-2), 140.3 (C-3),
187.9 (C-4), 140.7 (C-5), 140.6 (C-6), 12.5 (C-3a),
12.5 (C-5a), 12.1 (C-6a), 21.6 (C-1"), 40.4 (C-2'), 72.9
(C-3), 42.4 (C-4'), 21.5 (C-5'), 37.8 (C-6"), 33.0
(C-7"), 37.6 (C-8"), 25.0 (C-9'), 37.6 (C-10"), 32.9
(C-11"), 37.4 (C-12"), 24.6 (C-13"), 39.5 (C-14"), 28.1

(C-15"), 22.8 (C-16"), 26.7 (C-3'a), 19.9 (C-7'a), 19.9
(C-11"2),22.9 (C-15"a). LA 35 sCmfhoE —sk),
WS B A 3 N B -0 R .

W& 4: TTEHARY, EI-MS m/z: 485.4 [M+
Na]*. 'H-NMR (500 MHz, CDCl;) J: 4.72 (1H, s,
OH), 2.43 (1H, dt, J = 12.5, 6.0 Hz, Hp-7), 2.01 (3H,
s, H-3a), 1.90 (1H, dt, J = 12.5, 7.0 Hz, H,-8), 1.83
(3H, s, H-6a), 1.82 (3H, s, H-5a), 1.78 (1H, dt, J =
12.5, 7.0 Hz, Ho-7), 1.70 (1H, dt, J = 12.5, 6.0 Hz,
Hgp-8), 1.05 (3H, s, H-9a), 0.87 (6H, d, J = 6.5 Hz,
H-13a, 17a), 0.86 (3H, d, J = 6.0 Hz, H-21a), 0.84 (3H,
d, J = 6.0 Hz, H-21b); '3C-NMR (125 MHz, CDCl;) 6:
205.1 (C-1), 92.3 (C-2), 207.3 (C-3), 89.2 (C-4), 163.2
(C-5), 139.5 (C-6), 32.9 (C-7), 36.3 (C-8), 87.2 (C-9),
41.6 (C-10), 22.6 (C-11), 37.6 (C-12), 33.0 (C-13), 37.7
(C-14), 25.0 (C-15), 37.7 (C-16), 33.0 (C-17), 37.4
(C-18), 24.6 (C-19), 39.5 (C-20), 28.1 (C-21), 22.9
(C-22), 25.0 (C-3a), 11.9 (C-5a), 8.8 (C-6a), 25.6 (C-9a),
19.8 (C-13a), 19.9 (C-17a), 22.8 (C-21a). PA_-#dli 53¢
HfAhaE — 8, MU ENEY) 4 NEET A.

WA S: TLEARY), EI-MS m/z: 485.4 M+
Na]*. '"H-NMR (500 MHz, CDCl;) J: 3.82 (1H, s,
OH), 2.06 (3H, s, H-6a), 2.05 (3H, s, H-5a), 2.03 (1H,
m, H-7b), 1.94 (1H, m, H-8b), 1.69 (1H, m, H-7a),
1.66 (1H, m, H-10b), 1.60 (1H, m, H-8a), 1.58 (1H,
m, H-10a), 1.36 (3H, s, H-3a), 1.33 (3H, s, H-9a), 0.87
(6H, d, J = 7.0 Hz, H-13a, 17a), 0.85 3H, d, J = 5.5
Hz, H-21a), 0.84 (3H, d, J = 5.5 Hz, 21b); "*C-NMR
(125 MHz, CDCl;) 6: 199.0 (C-1), 93.5 (C-2), 81.4
(C-3), 201.8 (C-4), 142.1 (C-5), 147.1 (C-6), 32.2 (C-7),
36.6 (C-8), 87.2 (C-9), 41.5 (C-10), 22.5 (C-11), 37.6
(C-12), 32.9 (C-13), 37.6 (C-14), 249 (C-15), 37.4
(C-16), 32.9 (C-17), 37.4 (C-18), 24.6 (C-19), 39.5
(C-20), 28.1 (C-21), 22.8 (C-22), 24.4 (C-3a), 132
(C-5a), 13.6 (C-6a), 25.9 (C-9a), 19.9 (C-13a), 19.9
(C-17a), 22.8 (C-21a), LA % 5 cakdis —e,
M ENAY) 5 A (-)-o-tocospirone.

E 6: HEMAIR, EI-MS m/z: 305.1 [M+
Na]", HR-ESI-MS &7~ m/z: 305.136 8 [M+Na] 4%
Ak ] DA S A A+ 08 CisHpOs OF
HIFIRE AN 5). 'H-NMR (CDCls, 500 MHz) i (%
D BRFTE 1| MEEES 6:7.29 (1H, d, J= 1.5 Hz,
H-4), 1 MERIRFEEAES 4.73 (1H, dd, J = 6.0,
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Table 1 'H-NMR and *C-NMR data for compound 6 o g} 3 o~11 (;' ( L X @C
b 12 ] Ta O -
* ! < 4 oif 0 o 'H-'H coSY
3 4.73 (1H, dd, /= 6.0, 1.5 Hz) 83.7
4 TPUR4J=15H) 138.1 E1 LAY 6 ML KR EEHN HMBC. 'H-H COSY 18%
4a 134.5 Fig. 1 Structure and key correlations of HMBC and 'H-'H
5 51.9 COSY for compound 6
6 198.0
; . &Y 7. ¥EKAK, EI-MS m/z: 697.4 [M+
q 210‘7 Na]". 'H-NMR (500 MHz, CDCls) ¢: 13.5 (1H, s,
) 98.1 8-OH), 4.39 (1H, t, J= 3.5 Hz, H-7"), 4.35 (1H, t, J =
a .
5.5, H-9), 3.21 (1H, dd, J = 17.5, 7.0 Hz, H-2'a), 3.00
9 2.01 (1H, m) 30.7
(1H, dd, J=17.5, 6.5 Hz, H-2'b), 1.65 (3H, s, H-14""),
10 1.05(3H,d,J=7.0 Hz) 153
1.62 (3H, s, H-12), 1.51 (3H, s, H-15""), 1.47 (3H, s,
11 1.05(3H,d,J=7.0 Hz) 16.6
H-13), 1.43 (3H, s, H-12""), 1.41 (3H, s, H-13""), 1.36
Sa 1.02 (3H, s) 24.2
(3H, s, H-3a), 1.39 (3H, s, H-10), 1.36 (3H, s, H-11),
5 131 (H,s) 26.8
1.03 3H, d, J=6.0 Hz, H-4"), 1.02 (3H, d, /= 6.5 Hz,
7a 137(GH,s) 18.4
H-5"), 0.96 (3H, d, J = 6.0 Hz, H-11""), 0.89 (3H, d,
76 139 (3H,s) 208

1.5 Hz, H-3) PLR 1 NMRFEEA(ES 2.01 (1H, m,
H-9), JLAMNER 4 AL IE S 5 50 08 6 1.39
(3H, s), 1.37 (3H, s), 1.31 (3H, 5), 1.02 (3H, 5), A f% 2
AN B R A1 [F] (1) H B DR S5 1.05 (6H, d, J =
7.0 Hz). 3C-NMR (CDCls, 125 MHz) £54 DEPT i
AIANZA Y ARAE 2 DERIETRIE 5 6 198.0 (C-6)
S 210.7 (C-8); 1 X RUEIKIES 6 138.1 (C-4) X
134.5 (C-4a); 1 MIE MRS S 6 98.1 (C-8a);
1 NMEEES 0 83.7 (C-3); 2 MUFMERRES o
51.9 (C-5) K 55.1 (C-7); 1 MBAFIKHIEGES 6
30.7 (C-9) LARART 6 MHEmRIE S 75N 6 26.8,
24.2,20.8, 18.4, 16.6 ULz 15.3. DL E%0ds v 01z
BN =2RATAEY) . HMBC B 2R H-5a,
5b 55 C-4a, 5, 6 #155; H-7a, 7b 5 C-6, 7, 8 LifH Al
K H-4 5 C-4a, 5, 8a HHSAT LAUEEH A FREH T
A (E 1. 'H-'HCOSY i+ Tox H-11, 10 5 H-9,
H-3, H-4 AMKUHAEWE 1 ek A
B, % BUEAE C-4a 2B HMBC A2t —2F
TE ) AN 3 ALAT 8 A7 Ak H A4 2 A % i e 43 7% o 1
g5 1) o1 T DIAE T B Rz 7 5. (R B
EZ G IR 1 FiR, FEEEY 6
4 rthodomyrtosone Fo ZALAWIAAE R A R HH ]
P ARE U, 1 AR MY B A5 2], Rk
WA 6 9 1 AFIRIRF=H)

J=6.0 Hz, H-4"), 0.82 (3H, d, J = 6.5 Hz, H-10"");
BC-NMR (125 MHz, CDCl;) 6: 197.6 (C-1), 56.2
(C-2), 211.8 (C-3), 474 (C-4), 166.8 (C-4a), 152.5
(C-4b), 105.8 (C-5), 150.6 (C-6), 107.7 (C-7), 160.8
(C-8), 107.7 (C-8a), 25.7 (C-9), 114.4 (C-9a), 25.0
(C-10), 24.5 (C-11), 24.8 (C-12), 25.1 (C-13), 204.7
(C-1"), 54.1 (C-2"), 24.7 (C-3"), 25.2 (C-4"), 22.8 (C-5"),
45.6 (C-1"), 25.4 (C-2"), 23.4 (C-3"), 23.5 (C-4"), 197.6
(C-1"), 56.4 (C-2""), 211.6 (C-3"), 47.4 (C-4"), 166.9
(C-5"), 113.8 (C-6"), 25.4 (C-7"), 47.0 (C-8"), 25.1
(C-9"), 23.5 (C-10""), 23.9 (C-11""), 24.3 (C-12), 24.0
(C-13"),25.1 (C-14"). VL FHds 5 SCiffroE —,
W e &9 7 N rthodomyrtosone C.

& 8: FMA, EI-MS m/z: 4552 [M+
Na]". '"H-NMR (500 MHz, CDCl3) §: 13.3 (2H, s, 5,
5"-OH), 4.09 (1H, t, J = 7.5, H-1), 1.82 2H, t, J=
7.5, H-2"), 1.43 (6H, s, H-9, 9"), 1.43 (6H, s, H-8, 8"),
1.39 (1H, m, H-3") 1.37 (6H, s, H-7, 7"), 1.36 (6H, s,
H-10, 10"), 0.84 (6H, d, J = 6.5 Hz, H-4, 5');
BC-NMR (125 MHz, CDCl3) 6: 191.8 (C-1, 1"), 52.3
(C-2,2"), 212.5 (C-3, 3"), 51.6 (C-4, 4", 191.5 (C-5,
5", 114.2 (C-6, 6"), 24.2 (C-7, 7"), 26.1 (C-8, 8"),
25.1 (C-9, 9"), 25.4 (C-10, 10"), 29.7 (C-1'), 38.0
(C-2'),27.0 (C-3"), 22.5 (C-4', 5")o LA_EH ¥ 5 S0k
BP0, et &%) 8 N watsonianone A
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& 9: WEKAK, EI-MS miz: 465.2 [M+
Na]". 'H-NMR (500 MHz, CD;OD) d: 6.13 (1H, s,
H-5),4.20 (1H, t, J = 6.5, H-9), 3.03 (1H, dd, J = 15.5,
6.5 Hz, H-2'a), 2.97 (1H, dd, J = 15.5, 7.0 Hz, H-2'b),
2.25 (1H, m, H-3"), 1.56 (3H, s, H-12), 1.44 (3H, s,
H-13), 1.42 (3H, s, H-10), 1.38 (3H, s, H-11), 0.98
(3H, d, J = 6.5 Hz, H-4'), 0.98 (3H, d, J = 7.0 Hz,
H-5"), 0.87 (3H, d, J = 6.0 Hz, H-4"), 0.84 (3H, d, J =
5.5 Hz, H-5"); '*C-NMR (125 MHz, CD;0D) J: 199.5
(C-1), 57.1 (C-2), 213.5 (C-3), 48.5 (C-4), 168.9
(C-4a), 157.4 (C-4b), 95.2 (C-5), 164.2 (C-6), 108.9
(C-7), 161.8 (C-8), 106.1 (C-8a), 26.5 (C-9), 115.3
(C-9a), 26.2 (C-10), 24.1 (C-11), 24.9 (C-12), 24.3
(C-13), 208.6 (C-1'), 57.1 (C-2"), 26.4 (C-3"), 25.4
(C-4"), 23.7 (C-5"), 46.5 (C-1"), 26.4 (C-2"), 23.1
(C-3"), 24.3 (C-4"). VLB 5 sCkfos —50),
A B AW 9 4 rhodomyrtosone o

WA 10: TLEMRY), EI-MS m/z: 267.1 M+
Na]". '"H-NMR (500 MHz, CDCls) 6: 9.70 (2H, brs, 1/,
3'-OH), 7.43 (5H, m, H-3~7), 7.31 (1H, t, J = 8.0 Hz,
H-5'), 6.47 (2H, d, J = 8.0 Hz, H-4', 6'), 2.25 (1H, m,
H-3"), 5.50 (2H, s, H-1); 3*C-NMR (125 MHz, CDCls)
J5: 68.4 (C-1), 134.0 (C-2), 128.9 (C-3, 7), 129.2 (C-4,
6), 129.5 (C-5), 161.1 (C-1', 3"), 100.2 (C-2'), 108.4
(C-4, 6), 136.9 (C-5"), 169.6 (C-7"). LA %k 5 ik
friE—Y, BEEEY 10 5 2,6- I ORH
PR H T

WEY 11: TEEIRG & (HED, EI-MS m/z:
163.1 [M+H]". 'H-NMR (500 MHz, CDCl5) §: 7.69
(H, d, J = 16.0 Hz, H-2), 7.52 (2H, m, H-5, 9), 7.38
(3H, m, H-6~8), 6.44 (H, d, J = 16.0 Hz, H-3), 3.81
(3H, s, OMe); '*C-NMR (125 MHz, CDCls) §: 167.5
(C-1), 117.9 (C-2), 144.9 (C-3), 134.5 (C-4), 128.2
(C-5,9), 128.9 (C-6, 8), 130.4 (C-7), 51.8 (OMe). LL
B S ocwkdE — 80, S E Y 11 AR
FERR R .

WA 12: A (R EED, mp 260~262 C,
EI-MS m/z: 295.1 [M+Na]". 'H-NMR (400 MHz,
CD;0D-dy) 6: 2.68 (1H, dd, J = 13.6, 2.4 Hz, H-3a),
3.10 (1H, dd, J = 13.6, 10.4 Hz, H-3b), 5.32 (1H, dd,
J=10.4, 2.4 Hz, H-2), 5.88 (1H, d, J = 2.0 Hz, H-6),
5.89 (1H, d, J = 2.0 Hz, H-8), 6.81 (2H, d, J= 8.4 Hz,
H-3',5"), 7.30 (2H, d, J= 8.4 Hz, H-2', 6'); *C-NMR

(100 MHz, CD30D-ds) 0: 44.0 (C-3), 80.5 (C-2), 96.2
(C-8), 97.0 (C-6), 103.3 (C-10), 116.3 (C-3', 5"), 129.0
(C-2', 6), 131.1 (C-1"), 159.0 (C-4"), 164.9 (C-9), 165.5
(C-5), 168.3 (C-7), 197.8 (C-4). VL HE 5 ikikiE
— 5B, WS EEY 12 AR R

& 13: B EE S (R EED, mp 308~309 C,
EI-MS m/z: 325.0 [M+Na]*. 'H-NMR (400 MHz,
CD;COCD;) 6: 6.27 (1H, d, J = 1.6 Hz, H-6), 6.54
(1H, d, J = 1.6 Hz, H-8), 7.00 (1H, d, J = 8.4 Hz,
H-5"), 7.70 (1H, dd, J = 8.4, 1.6 Hz, H-6"), 7.83 (1H,
d,J=1.6 Hz, H-2); '*C-NMR (100 MHz, CDsCOCD3)
5: 94.4 (C-8), 99.0 (C-6), 104.0 (C-10), 115.7 (C-5"),
116.2 (C-2"), 121.4 (C-6"), 123.7 (C-1"), 136.7 (C-3),
145.7 (C-3"), 146.9 (C-2), 148.2 (C-4'), 157.8 (C-9),
162.0 (C-5), 164.9 (C-7), 176.5 (C-4). VL % #5155
MR — 8, SR E ) 13 i R

&Y 14: AL CHEE, mp 323~324 C,
EI-MS m/z: 341.0 [M+Na]*. 'H-NMR (400 MHz,
CD;0D-dy) 6: 6.18 (1H, d, J = 1.6 Hz, H-6), 6.38 (1H,
d, J= 1.6 Hz, H-8), 7.35 (2H, s, H-2', 6'); '3C-NMR
(100 MHz, CD;0D-ds) J: 94.4 (C-8), 99.2 (C-6), 104.5
(C-10), 108.5 (C-2', 6'), 123.1 (C-1"), 137.0 (C-3), 137.4
(C-4"), 146.7 (C-3', 5), 148.0 (C-2), 158.2 (C-9), 162.5
(C-5), 165.6 (C-7), 177.3 (C-4). VL LHuhE 5 CHrifiE
— ), WA 14 AR .

& 15: AL CHEE, mp 198~199 C,
EI-MS m/z: 383.1 [M+Na]". 'H-NMR (400 MHz,
CD;0D-ds) d: 3.80 (3H, s, 3-OMe), 3.87 (3H, s,
7-OMe), 3.91 (3H, s, 3'-OMe), 6.29 (1H, d, J = 1.6
Hz, H-6), 6.55 (1H, d, J = 1.6 Hz, H-8), 7.31 (1H, d,
J = 1.6 Hz, H-6), 7.34 (1H, d, J = 1.6 Hz, H-3');
BC-NMR (100 MHz, CD;OD-ds) 6: 93.1 (C-8), 98.9
(C-6), 105.3 (C-10), 106.7 (C-2'), 110.9 (C-6'), 121.7
(C-1"), 139.1 (C-4"), 139.9 (C-3), 146.6 (C-5"), 149.5
(C-3", 158.1 (C-2), 1582 (C-9), 162.8 (C-5), 167.3
(C-7), 180.0 (C-4). VA% 5 ks —2, %
Y B 15 8 3,73 - = IE-5.4',5"- = 2 5T .

&Y 16: HER R CHED, mp 265~266 C,
EI-MS m/z: 311.1 [M+Na]". 'H-NMR (400 MHz,
DMSO-ds) d: 2.66 (1H, dd, J = 14.4, 2.4 Hz, H-3a),
3.17 (1H, dd, J = 14.4, 12.0 Hz, H-3b), 5.35 (1H, dd,
J=12.0, 2.4 Hz, H-2), 5.88 (2H, s, H-6, 8), 6.75 (2H,
s, H-2', 6), 6.88 (1H, s, H-4"); '*C-NMR (100 MHz,
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DMSO-d) 6: 42.0 (C-3), 78.6 (C-2), 95.1 (C-8), 95.8
(C-6), 101.9 (C-10), 114.5 (C-2"), 115.2 (C-6"), 118.1
(C-4"), 129.6 (C-1'), 145.2 (C-3"), 145.9 (C-5"), 163.1
(C-5), 163.8 (C-9), 166.7 (C-7), 196.4 (C-4). LA L%
P 5 SOk E — B, S A 16 8 5,7,3',5-
VY2 L R I

WED17: AEM AR CHED, mp 217~218 C,
EI-MS m/z: 325.1 [M+Na]*. 'H-NMR (400 MHz,
DMSO-ds) 6: 2.71 (1H, dd, J = 14.0, 2.4 Hz, H-3a),
3.23 (1H, dd, J = 14.0, 11.2 Hz, H-3b), 3.79 (3H, s,
7-OMe), 5.44 (1H, dd, J = 11.2, 2.4 Hz, H-2), 6.08
(1H, d, J = 2.4 Hz, H-6), 6.11 (1H, d, J = 2.4 Hz,
H-8), 6.75 (2H, s, H-2', 6"), 6.89 (1H, s, H-4');
BC-NMR (100 MHz, DMSO-ds) J: 42.1 (C-3), 78.9
(C-2), 93.5 (C-8), 94.4 (C-6), 102.6 (C-10), 114.2
(C-2"), 115.5 (C-6"), 118.3 (C-4"), 129.5 (C-1"), 145.3
(C-3"), 145.9 (C-5), 162.8 (C-5), 163.4 (C-9), 167.8
(C-7), 192.8 (C-4), 56.1 (7-OMe). LA L4 5 SCHik 4R
P, MERHAEM 1T NENEER.

A 18: FER R (HED, mp 165~167 C,
EI-MS m/z: 3552 [M+Na]*. 'H-NMR (400 MHz,
DMSO-ds) J: 3.78 (3H, s, 4-OMe), 3.81 (3H, s,
7-OMe), 4.58 (1H, d, J = 11.2 Hz, H-3), 5.18 (1H, d,
J =112 Hz, H-2), 6.08 (1H, d, J = 2.4 Hz, H-6), 6.10
(1H, d, J=2.4 Hz, H-8), 6.91 (1H, dd, J = 8.0, 2.4 Hz,
H-6"), 6.93 (1H, d, J = 2.4 Hz, H-2'), 7.06 (1H, d, J =
8.0 Hz, H-5"); '3C-NMR (100 MHz, DMSO-ds) J:
71.6 (C-3), 83.1 (C-2), 93.7 (C-8), 94.9 (C-6), 101.8
(C-10), 111.8 (C-5"), 115.3 (C-2"), 119.3 (C-6'), 129.5
(C-1'), 145.9 (C-3"), 148.2 (C-4"), 162.6 (C-9), 163.2
(C-5), 167.8 (C-7), 198.2 (C-4), 56.1 (7-OMe), 55.9
(4-OMe). DL FH¥E 5 scikioE — 87, i e i
A8 N 7.4 R A M .

AW 19: AR RFED, mp 175~176 C,
EI-MS m/z: 341.2 [M+Na]*. 'H-NMR (400 MHz,
CD;0D-ds4) J: 3.89 (3H, s, 4-OMe), 4.58 (1H, d, J =
9.2 Hz, H-3), 4.98 (1H, d, J = 9.2 Hz, H-2), 5.90 (1H,
d, J=1.6 Hz, H-6), 5.93 (1H, d, J= 1.6 Hz, H-8), 6.83
(1H, d, J = 6.4 Hz, H-5"), 6.97 (1H, dd, J = 6.4, 1.6
Hz, H-6'), 7.11 (1H, d, J = 1.6 Hz, H-2"); *C-NMR
(100 MHz, CD30D-dy) d: 74.0 (C-3), 85.3 (C-2), 97.2
(C-8), 98.5 (C-6), 102.8 (C-10), 114.8 (C-5"), 117.3
(C-2"), 121.3 (C-6"), 132.1 (C-1"), 148.9 (C-3"), 150.0

(C-4"), 164.6 (C-9), 165.3 (C-5), 169.8 (C-7), 199.2
(C-4), 58.2 (4-OMe). LA % 5 ek s — 27,
MO TEA Y 19 D 4- VR AR .

&) 20: BEEK R (HEL, EI-MS m/z: 489.4
[M+Na]". 'H-NMR (400 MHz, Pyridine-ds) 6: 1.68
(3H, d, J = 5.2 Hz, H-6'), 4.44 (1H, m, H-4), 4.62
(1H, m, H-3"), 4.79 (1H, m, H-5"), 4.94 (1H, m, H-2"),
421 (3H, s, 3-OMe), 6.45 (1H, d, J = 1.2 Hz, H-1"),
8.06 (1H, s, H-1), 8.50 (1H, s, H-5); '3C-NMR (100
MHz, Pyridine-ds) &: 18.9 (C-6'), 71.8 (C-5'), 72.2
(C-3"), 72.9 (C-2'), 74.1 (C-4"), 102.5 (C-1), 108.1
(C-8a), 112.5 (C-9a), 113.1 (C-1), 114.6 (C-5), 115.2
(C-4a), 115.8 (C-10a), 137.9 (C-7), 141.6 (C-3), 143.1
(C-4, 8), 148.3 (C-6), 154.6 (C-2), 159.8 (C-10), 160.1
(C-9), 61.6 (3-OMe). LA % 5 SCiik 4o — 35,
MBI EBYD 20 N 2,4,7,8,9,10-78 2 -3 H 4 3
-6-O-B-L-ME IR R Z0E .

& 21: AR (FED, EI-MS m/z: 533.3
[M+Na]*. 'H-NMR (400 MHz, DMSO-de) ¢: 3.23
(1H, m, H-4), 3.34 (2H, m, H-2, 3'), 3.42 (1H, m,
H-5", 3.51 (1H, d, J = 11.2 Hz, H-6'a), 3.70 (1H, d,
J=11.2 Hz, H-6'b), 4.00 (3H, s, 2-OMe), 4.04 (3H, s,
3-OMe), 4.10 (3H, s, 7-OMe), 5.18 (1H, d, J = 7.6 Hz,
H-1'), 7.63 (1H, s, H-1), 7.83 (1H, s, H-5); *C-NMR
(100 MHz, DMSO-ds) 6: 60.6 (C-6"), 69.5 (C-4"), 73.4
(C-2"), 76.5 (C-3"), 77.3 (C-5"), 101.3 (C-1), 107.6
(C-1), 112.1 (C-5), 112.4 (C-8a), 112.7 (C-4a), 112.9
(C-9a), 113.7 (C-10a), 141.0 (C-3), 141.2 (C-4, 8),
141.8 (C-7), 151.9 (C-6), 154.4 (C-2), 158.2 (C-10),
158.4 (C-9), 56.8 (2-OMe), 61.4 (3-OMe), 61.7
(7-OMe). DL E3 5 Scmfhos — 850, S e s
Y121 1 4,8,9,10-P0¥83£-2,3,7-= H 5 FE B -6-0-p-D-
WEL R 6] 26 4 o
4 MEDEM

KA ERBEERN S B2 EY 1~21
HEAT PUBE o MR . fE KB R O K AT
Escherichia coli ATCC 25922 K145 0% % BR &
Staphyloccocus aureus ATCC 8799, FH X IE AL 5
T, O KT T B8 R0 4 3 €678 21 BK A 1) MIC B 25
N 125 pg/mL A1 0.63 pg/mL. 45 EELEY 9 X}
S v ] A BR A BRI A HIEE, L MIC 4 1.25
ng/mL, Bz BHEXT A, th&9 3 BLA 6~8 X}
S v O A BRI B — 8 B E 1%, H MIC B 5
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FEa7H F 158 201648 A

AN 10.10-2.5 F1 5 pg/mL; HARAPITE 20 ng/mL
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