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A new quinone compound from Eleutherine americana
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Abstract: Objective To study the chemical constituents from the ethnic medicines of Eleutherine americana. Methods Compounds
were separated by silica gel and semi-preparative HPLC, detected by TLC, and identified by their NMR and MS data. Results Five
compounds were isolated from E. americana. They were ameriquinone A (1), elecanacin (2), 3-[2-(acetyloxy) propyl]-2-hydroxy-
8-methoxy-1,4-naphthoquinone (3), 2-acetyl-1,8-di-methoxy-3-methylnaphthalene (4), and dihydroeleutherinol (5). Conclusion
Compound 1 is a new compound. Compounds 1—5 have different degrees of inhibitory effect on the growth of Staphylococcus aureus
and Escherichia coli. The MIC values of compound 5 against two strains were 0.30 pg/mL and 0.06 pg/mL, respectively.
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e, WPt — B N RRE] [ 4 MRS
Y21 2 A (ameriquinone A, 1)+ elecanacin (2). 3-
[2-(acetyloxy)propyl]-2-hydroxy-8-methoxy-1,4-naphtha-
quinone (3 ). 2-acetyl-1,8-dimethoxy-3-methylna-
phthalene (4) F1 1 PNZERA G = 2 BT
(dihydroeleutherinol, 5), HH G 1 AE IRIRkE
IR ZEBR A S BN L1 SR U 0 24 BEVE 14 4
iH, XSPTS 5 MUEYIHET T BURE TR e, 45
B, B 1~5 A AR EE A0 ) 6 2 (A
IR AR AT B AR HIPER], b b & 5 % 2 A
B ) B/ MBI E (MIC) 435124 0.30. 0.06 pg/mL.
1 UESMR

Bruker Avance 111600 B A% G FEHR A, F[EH
Bruker AH]; AUFHEME LC-3000 & RGHAH 354X
(YMC-Pack ODS-A, 250 mmX10 mm, 5 pm, &
i & 2 mL/min). RE-2000B 2 g 78 K AX ( i
WERAENAER D O #E O AR
GFasy CF S EA CARA R, WA 7>
Praf, GErgrg K.

LB AR T 2016 5 11 KT Puiik, &
Hh [ 25 2 R 2 B 24 FAE P 90 BT e 43 BT 254 3
50 03 %5 € NEL A Eleutherine americana Merr. et K.
Heyne.
2 RBSSE

TR AETHRAK S0 kg, FEAR IR, &
K240, HIFRIRI, FREH PEE RS 2 7K,
Bk 2h, SIFARERMBENRIRBIR, 3% RSOE T,
WY G 1R RIRE 812 g BIRE /K HUS, HRIKH
FrmE . E AT R CERANIE T RGeS
JEWRAE . A3 B A MBERARE 60.8 g S ATHD
f7325.1 g BERR ZBE A7 84.4 g 1E T BEHBAT 138.3
go HUATHERZR T 60.8 g SRR il 70 85, A
TR - S BEA R R G EATBR LV (1 2 04100 ¢
1. 80:1. 60:1. 40:1. 30:1, 20:1. 10: 1.
501200 11y 00 Do o, A&
e 40 © 1 Yl AR R (il (300~400 H D 6
FEPEBARE] 4 NS Fro 1~4. Fr. | L4 HE- &
Fige (10021, 80 1. 60 : 1. 40 : 1) BHEEVLML,
TLC #ERR G IR H 33 2 &4 3(2.7 mg);
Fr. 2 A - — &P ke (8011, 6011, 50 1)
BEEEGEM, TLC MERIRE I A H 15 2 &
2 (21.3 mg); Fr. 3 24 - — 5 H bE (50 11,40 :
1. 30 1) BAREVERL, TLC #ZMRE A5

BRSP4 (8.3 mg). AAHERE 325.1 g &hk
A L5 23 B8, A T BE-BE R O BV 71 R Gtk AT 16
e (801 1. 60:1.50:1.30:1.20:1. 10
1.8:1.4:1.2:1.1:1.1:2.1:4.0: 1),
Horb, FMEE-BEES 2085 30 ¢ 1 SR SRk
T (300~400 H ) B EEBE B CahBE-BEIR £ 18 40 -
1. 30 : 1. 20: 1), TLC #EZiRAIFMFLH NS
FHLAEY (22 mg), RAEM BT RBOR
FHEIE S BRI EY 5 (1.4 mg, /=229
min, FIEE-7K 82 1 18),
3 SHEE

AW 1: O KCFED o [a]; +65.4° (¢ 0.10,
MeOH); HR-ESI-MS m/z: 369.091 8 [M+Na]™ (it
HAH 369.095 0, CigH16OsNa), ffisE s> ¥ N
CiH 16040 AIFIE S 9. 'H-NMR i (£ 1) 44
3B AT oy 7.16 (1H, d, J = 8.4 Hz),
7.38 (1H, d, J= 8.4 Hz), 7.50 (1H, t, J = 8.4 Hz), &R
SR AEAE 1,2,3,- = HUR I 558 ABM (& R4 o
4.86 (1H, q, J = 6.6 Hz) F11.24 (3H, d, J = 6.6 Hz)
PRI AEE -CH(CH;)-0- Z5#6 850, L5 1
on 1.97 BH, s) KL P AEAE SR FLIUAR; 4 AR
du 3.66 (3H, s) ferngit i fFER AT RE A
PC-APT (% DILAH 16 MiRfE S, Hi oc 184.6,
182.7, 156.9, 141.1, 136.7, 136.0, 131.9, 117.2, 116.8,
115.2 NZERRLEH B ITRE 57 oc 67,9, 21.0 K
-CH (CH3)-O-F BtiA5 55 oc 170.4, 21.2 9 L.k
W55 oc 172.2, 53.0 NIRH MG S; LA E
G5 #k e 42— HMBC it Ex (F 1D,
Sy 7.38 (H-5) £12.01 (H-3'a) ¥ 5 oc 184.6 fEEiT
FRAHIR, $27R C-4 AL A N 6c 184.6; F41 du
1.24 (2'-CHs3) 5 6¢ 67.9 (C-1") Hl 6¢ 136.7 (C-2) 17
ERFEAESE, H. oy 4.86 (H-1) 5 6¢ 182.7 (C-1) Al
136.7 (C-2) fAAEIEAEAHOE, $78 C-1 F1 C-2 fr itk
RIS I Sc 182.7 F11136.7; A4k, HEEIFR T oy
4.86 5 6c 170.4 (-OCO) fF{EiLfE HMBC fH%, #2
7~ G FE L -CH (CH,)-0- 7 BeAHli% , H-CH (CH3)-O-
BURAEZE/E Y C-2 £ b5 0y 2.01 (1H, d, J=15.0 Hz,
H-3'a), 2.26 (1H, d, J = 15.0 Hz, H-3'b) 5 ¢ 141.1
(C-3) F ¢ 172.2 (-CO) FIEZFE HMBC #HK, &
BRI AL 5 -CH - A&, Z A BOIURIE KB C-3
fr b #—3%04% HMBC K3, oy 3.91 ((OCH;).
7.50 (H-6) ¥4 6c 156.9 (C-8) fAAEZFEAH IR, HEiR
C-8 PIAFAE AL . C-1'AL R4t /AL i@ i CD
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#1 L4115 NMR #3E (600 MHz for '"H-NMR, 150
MHz for *C-APT, in CDCl;)

Table 1 NMR data (600 MHz for '"H-NMR, 150 MHz for
3C-APT, in CDC;) of compound 1

31 dc S
1 182.7
2 136.7
3 141.1
4 184.6
4a 136.0
5 117.2 7.38 (d, J=8.4 Hz)
6 131.9 7.50 (t,J= 8.4 Hz)
7 115.2 7.16 (d, J=8.4 Hz)
8 156.9
8a 116.8
Iy 67.9 4.86 (q, J=6.6 Hz)
2! 21.0 1.24 (d, J=6.6 Hz)
3 42.1 2.01(d,J=15.0 Hz)
226 (d,J=15.0 Hz)

4 172.2
1'-OCOCH; 170.4/21.2 1.97 (s)
4'-OCH; 53.0 3.66 (s)
8-OCH; 55.9 3.91 (s)

1 &M 1 LK ERST HMBC 18X

Fig. 1  Structure of compound 1 and key HMBC
correlation

WfE. 75 CD WH, BT RN r-r M n-r BT
PRIERN, &Y 1 7E 290 nm (Ae—1.2) 1255 nm
(Ag +2.0) AbHIFH Cotton RURL, FERAEY) 1 (1) C-17
N R RN, gx BRTIR, A AW 1 LSRR R o P
1R, N 1AHAERENEY), fd NARE A.

b &Y 2: HEEMA (L. ESI-MS m/z: 295
[M+Na]". "H-NMR (600 MHz, CDCl;) 8: 7.67 (1H,
d, J=7.8 Hz, H-5), 7.72 (1H, t, J = 7.8 Hz, H-6), 7.29
(1H, d, J=7.8 Hz, H-7), 4.61 (1H, dd, J = 6.6, 3.6 Hz,
H-2'), 4.55 (1H, m, H-3"), 1.46 (3H, d, J = 6.6 Hz,
H-5"), 3.97 (3H, s, 8-OCH;); “C-NMR (150 MHz,
CDCl;) 0: 195.8 (C-1), 45.4 (C-2), 56.5 (C-3), 196.3

(C-4), 138.2 (C-4a), 119.3 (C-5), 134.9 (C-6), 117.2
(C-7), 159.3 (C-8), 124.3 (C-8a), 31.0 (C-1'), 80.9
(C-2), 75.9 (C-3"), 42.0 (C-4"), 19.2 (C-5'), 56.5
(8-OCH3). L E¥¥f 5 cifiE A —5, %
AW 2 N elecanacin.

e 3: HEMAK (FEE. ESI-MS m/z: 327
[M-+Na]". "H-NMR (600 MHz, CDCl;) &: 7.80 (1H,
d, J=7.8 Hz, H-5), 7.72 (1H, t, J = 7.8 Hz, H-6), 7.26
(1H, d, J = 7.8 Hz, H-7), 5.20 (1H, m, H-2'), 1.28 (3H,
d, J = 6.6 Hz, H-5'), 1.96 (3H, s, 2-OCOCH3), 4.04
(3H, s, 8-OCH3); "“C-NMR (150 MHz, CDCl3) 6
179.6 (C-1), 154.6 (C-2), 117.6 (C-3), 184.2 (C-4),
135.0 (C-4a), 119.9 (C-5), 136.6 (C-6), 116.8 (C-7),
160.2 (C-8), 116.9 (C-8a), 29.6 (C-1'), 69.6 (C-2'),
20.1 (C-3"), 21.4 (2'-OCOCH3), 170.7 (2'-OCOCH3),
56.6 (8-OCH3). LA ¥ 5 SCikdhis F A — 5,
WEEW A 3 N 3-[2-(acetyloxy) propyl]-2-
hydroxy-8-methoxy-1,4-naphthoquinone.

&Y 4: WERAK (FED. ESI-MS m/z: 267
[M-+Na]". "H-NMR (600 MHz, CDCl;) &: 7.76 (1H,
d, J=7.8 Hz, H-5), 7.71 (1H, t, J = 7.8 Hz, H-6), 7.32
(1H, d, J = 7.8 Hz, H-7), 2.49 (3H, s, H-2"), 2.06 (3H,
s, H-3"); *C-NMR (150 MHz, CDCl;) 6: 182.8 (C-1),
139.9 (C-2), 147.3 (C-3), 185.5 (C-4), 139.9 (C-4a),
119.5 (C-5), 135.4 (C-6), 118.0 (C-7), 159.6 (C-8),
119.0 (C-8a), 202.1 (C-1'), 31.7 (C-2"), 12.7 (C-3"),
56.5 (8-OCH3)o LA F%¥fs 5 sCihdfid s A —i',
W%E E NS Y 4 N 2-acetyl-8-methoxy-3-
methylnaphthoquinone.

&Y s: BERK (FE. ESI-MS m/z: 281
[M-+Na]". "H-NMR (600 MHz, CDCl;) &: 6.95 (1H,
d, J=1.8 Hz, H-1), 6.45 (1H, d, J = 1.8 Hz, H-6), 6.53
(1H, d, J = 1.8 Hz, H-8), 4.86 (1H, m, H-4'), 2.66 (3H,
s, H-1"), 1.65 (3H, d, J = 6.6 Hz, H-5"); *C-NMR (150
MHz, CDCly) 6: 122.5 (C-1), 139.8 (C-2), 107.7
(C-3), 162.0 (C-4), 113.2 (C-4a), 157.7 (C-5), 101.8
(C-6), 158.9 (C-7), 101.4 (C-8), 136.8 (C-8a), 20.9
(C-1), 191.5 (C-2"), 45.4 (C-3"), 76.5 (C-4"), 23.2
(C-5")0 VA EHH 5 ciki s 3 A — 80, et
B 5 NI
4 MEZE

EF X 2R BV 2 BT MEAR S, XTI 5
MEEY AT W EE B BRE Staphylococcus
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aureus (ATCC6538) FI KA Escherichia coli
(ATCC25922) & MH: it ide , Ao A0 B AE P PEXS IE

G T OR8] 26 BR B R K AT T 0 i e P T 8 7 556
F, 37 CH:FR 24 hJa, MCPERPEIEGETE, LG
WA KRS, 2 IREL PR AN R iR, Bl
Ji% 9% 10° CFU/mL 40 E F R, S Fhgi g R
H1 3 HL 0.05 mL BV, sUMPT 5 T BE 2540 B
NG IR, 37 CHEFR 24 h jEMEEHF
AL A KB 25 ) MIC 18, SR EE 3 IR, 45
R 2,

*2 HEY1~5 PIREEN

Table 2 Antibacterial activities of compounds 1—5

MIC/(pg-mL™")

wEY
G O ) PR IR Kkt
1 >1.00 0.15
2 0.50 >0.30
3 0.50 0.09
4 1.00 0.12
5 0.30 0.06
0.10 <0.03

AR E
RS IRR, AR S i 2 My B

A — e P P I ) 4 o € 80 2 K B K AT i AR

Koz, Htb &9 5 s R oA B E, X

2 PR B ) MIC B A, 537075 0.304 0.06 pg/mL.
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