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Chemical Constituents from Artificially Induced Dragon’s Blood of Dracaena
cambodiana
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Abstract: In order to understand the chemical constituents of artificially induced dragon’s blood of Dracaena
cambodiana, ten compounds were isolated from the ethanol extract. On the basis of spectral data, their structures
were indentified as socotrin-4’-ol (1), homoisosocotrin-4'-ol (2), (E)-3-(3,4-dihydroxybenzylidene)-7-hydroxy-
chroman-4-one (3), 5-hydroxy-7-methoxy-3-(4'-hydroxybenzyl)-4-chromanone (4), 3-deoxysappanchalcone (5),
sappanchalcone (6), 7,4’-dihydroxyflavone (7), 7,4'-dihydroxy-8-methylflavone (8), syringaresinol (9) and bis
(2-ethylhexyl) phthalate (10). All compounds were isolated from artificially induced dragon’s blood of Dracaena
cambodiana for the first time, compound 8 was a new natural product, compounds 3-6 were isolated from
dragon’s blood for the first time. The compounds 7 and 8 had inhibitory activities against methicillin-resistant
Staphylococcus aureus (MRSA).
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YIS SERRRE, P Il A2 i O I JE (Dracaena)
THYIESZ B0 FE W, s E SN R) G a2
T W AL IR D2, LR YRR ) AL S e
14 (D. cochinchinensis) F1if g & il 4 (D. cambo-
diana)l®l. T ifiLuf 235 Y7 28, IRk 7 skl
WK, HR BRI L T A L e, R
JUFEE R U, AUREE A ST AR M A pe i 2 i
W aEsRk,  ELE P i v S YRAE ) 81 - i AR i e e
MR35 9 B 58 — i fe R R 1, A B A 24
AR Fik, REAANTHESWIE, I e
B, AB TR s e FEER . (HE, Bl
KT N A7 5 A v A 2 B4 AR 3 MR AT LA
b, B A AR R A N T i I
FIT 77 10358 ) A 2 B0 RN A 03 1k 3k AT T B R 570,
AT TR PR A (3 AR R i A €3 | Sephadex
LH-20 &k i DL K HPLC 25 F Boxd N i S i
YRS AT Ay it R B e, FEANTLES
I A B oy ORI Fe R, N T S s A5 By
A B AR A -

1 MR

11 #E

N T35 M 98 SR A s A IR 4 1
AFTIF (K155 5 77 ITBBOOL %\ 1] 2 4 A= i g .1
WHRIEZET, 355 1S, T 2014 4F 11 RN
T, FHARLRE T, W, SRR AT
IM5(600.0 g)o £ E Fvir RV AL B iy AL )
BORWT T £ 2 BIWETT 51 %6 € HALVEAEY) e e
I ¥ (Dracaena cambodiana), EiF#r4<(BL201411)
AETBCT o B A B e s A BRI T T o

1.2 XA

Bruker AV-500 A4 % I LARA(TMS I N R);
Autospec-3000 Jii 11X ; Agilent Technologies 1260
i 73 BT BRSO €3 A (3 [l 2 4R A 7] ); Labal-
liance PC-4000 >f il £ B v RCHUAH il A (36 B 22 1
22 7]); Laborta 4001 (2 L) Jie % 7 AN (5 15 i1 /R 9%
22 ]); Rotavac Valve Tec — 2 b [ 4 (1[5 g1 7K 5%
Aw]); CA-1111 ¥ HIKJEFA 2L B (R 5t AL 25 ki
gxth); BP221S JisrZ —HFFE(AL R Z FIHTR
SFHRAT]): @ TG (R RSOl A R A F
RIT A ) ST (L —ERH AR

NFE]); K E (8RR KA B ARG TR A
Al). HENTEER(200~300 H, 60~80 H)fIHE 2
MTHERR R (¥4 ) ), Sephadex LH-20. RP-
18 (Fuji 2 7), & F AT 2B HUEFI( AL TRIR
FERIKEE): AR GO B ER (Ve L TAH R A #);
STARIRF (Merck A 7)) it i 71 (R DU A R
FERMESE); HoAh k5 o 2 Tkt .

1.3 FEMIREURI B

N A% 5 196 5 135 (600.0 g) T8 J ke,
R B0 95% 1) B IR TR 3 Wk, &K S
BINFAEIA 3. 24 1h, €, AIFOERBUK, W
JERAE B ORI E, R E T &
BT BRI, A AR A R . R LR AN IE
TRESFER 3R, AR RGIIHIRE . LR OB
ZHUP)(100.0 Q)28 R FE AT (i, LU VHT - TR
LME(10 1 1~1:10, VIV, FE)EBEL M, & TLC
R, AIEAHERSY, 15 12 MEA (Frl~Frl2).

Fr.8 (9.0 )4 Sephadex LH-20 #EigFEfait, LA
F IS 10 N4y Fr8A~Fr8). Fr.8B (1.77 g)
2 Sephadex LH-20 &t t: (3%, DL LB BEMLAS 2 4
204y Fr.8B1 1 Fr.8B2; Fr.8B1 (1.34 g)& KMt
ik, DL - (100 © 1)1 Fr.8B1A~Fr.8B1E;
Fr.8B1C (379.7 mg)% Sephadex LH-20 &kl A: (i,
DAFF B E, e B, DU ThEE- 41R 415
(7 3~2 D VBRI AY) 10 (4.1 mg); Fr8B1D
(72.4 mg)%: Sephadex LH-20 # AT o i Flf: i
TEAE, PP m RO % (Cas A 75%
Ks FIE 4 mL mint; A 200, 254 nm)fE
Ve R A 2 (4.0 mg, {REEISIE 4.5 min);
Fr.8B1E (26.1 mg)% Sephadex LH-20 Bttt (i
(FP P ) R f R v A (v Pk < S5 © I =51 5 ¢
1)TERAFE BB 2 &4 1 (2.0 mg).

Fr.9 (10.7 g)%& RP-18 JeAHRERA: (i, DL -
7K (30%~100%) 6 & bt i 73 2 12 444y Fr.9A~
FrOL. Fr.9D (369.0 mg)%: Sephadex LH-20 FF il
()7 31538 7 44 FrOD1~Fr.9D7; Fr.9D2
(209.8 m) Rt A il LA i ik - £.FR ZUTR (2 - 1)
Ve LA 9 (8.5 mg); Fr.9D3(148.6 mg)&HEL
FEETE, FRE P 4 S RO 1% (Cas A 40%H
FEK; FE 4 mL mint; YK 210, 230 nm)lE
B RE VRIS 2 &4 4 (2.5 mg, £/ 4 B[] 35.5 min);
Fr.9D5 (163.1 mg)Zefek A (3 U i K - 2,18 T
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(13 : 1~6 : )RR A4 5 (2.5 mg). 6 (4.4 mg)
17 (2.0 mg); Fr.9D7 (41.7 mg)% Sephadex LH-20
FEOTE (S0 0 HEE =1 )RRt (5 @
fi =100 : 1)PEMifS 547 3 (3.6 mg). Fr.9E (410.9 mg)
2t Sephadex LH-20 A3 8 3% (B )RR oA 2 3% (£ 7
Tk o S0 HEE=5:5:0.1), FEZEH4 8o
3% (Cie #E; 55% I/ VL 4 mL mint; Al
£ 200, 220 nm)fECBE FELE LA BS54 8 (1.4 mg, £/
FA 1] 14.8 min).

14 Zl%e

Socotrin-4'-ol (1) AR, 7T
. Ca1H3006; ESIMS m/z: 521.3 [M + Na]*;'H NMR
(500 MHz, CD30OD): & 4.15 (1H, t, J = 7.4 Hz, H-),
2.10 (2H, m, H-a), 2.42 (2H, m, H-5), 4.85 (1H, m,
H-2), 2.03 (1H, m, H-3a), 1.93 (1H, m, H-3b), 2.83
(1H, m, H-4a), 2.62 (1H, m, H-4b), 6.80 (1H, s, H-5),
6.20 (IH, s, H-8), 7.20 (2H, d, J = 8.7 Hz, H-2', 6'),
6.75(2H, d, J=8.7 Hz, H-3', 5'), 6.34 (1H, d, J = 2.2 Hz,
H-3"), 6.24 (1H, dd, J = 8.1, 2.3 Hz, H-5"), 6.79 (1H,
d, J = 8.0 Hz, H-6"), 7.06 (2H, d, J = 8.6 Hz, H-2"",
6"), 6.65 (2H, d, J = 8.5 Hz, H-3", 5), 3.73 (3H, s,
2"-OMe); *C NMR (125 MHz, CD;0D): & 79.0 (C-
2), 31.6 (C-3), 25.8 (C-4), 113.8 (C-10), 129.4 (C-5),
126.4 (C-6), 154.8 (C-7), 103.8 (C-8), 154.1 (C-9),
134.4 (C-17), 128.3 (C-2', C-6"), 116.0 (C-3', 5), 123.2
(C-17), 159.7 (C-2"), 99.7 (C-3"), 157.6 (C-4"), 107.5
(C-5), 131.0 (C-6"), 138.3 (C-1""), 130.1 (C-2"", 6,
115.7 (C-3", 5), 43.2 (C-y), 37.3 (C-a), 29.6 (C-),
156.0 (C-4"), 55.6 (2"-OMe). DL _EAZREHHE 5 S0k
[8] %, &4y socotrin-4"-ol.

Homoisosocotrin-4’-ol (2)  HGIEERHR,
ﬁ%ﬁ CzH3206; ESIMS m/z; 535.3 [M + Na]*, 511.2
[M - H]": H NMR (500 MHz, CD;0D): &1 4.12 (1H,
t, J = 7.8 Hz, H-y), 2.00 (2H, m, H-a), 2.38 (2H, m,
H-), 4.01 (1H, dd, J = 8.9, 1.8 Hz, H-2a), 3.69 (1H,
m, H-2b), 2.12 (1H, m, H-3), 2.35 (1H, dd, J = 15.9,
9.1 Hz, H-4a), 2.62 (1H, m, H-4b), 6.76 (1H, s, H-5),
6.14 (1H, s, H-8), 2.51 (2H, m, H-9), 6.98 (2H, d, J =
8.4 Hz, H-2', 6'), 6.68 (2H, d, J = 8.5 Hz, H-3', 5,
6.34 (1H, d, J = 2.3 Hz, H-3"), 6.24 (1H, dd, J = 8.0,
2.3 Hz, H-5"), 6.79 (1H, d, J = 8.0 Hz, H-6"), 7.03
(2H, d, J=8.6 Hz, H-2"", 6""), 6.64 (2H, d, J = 8.6 Hz,

H-3"", 5", 3.71 (3H, s, 2"-OMe); *C NMR (125 MHz,
CD30D): & 70.8 (C-2), 36.0 (C-3), 31.5 (C-4), 113.3
(C-4a), 129.8 (C-5), 126.2 (C-6), 154.8 (C-7), 103.5
(C-8), 156.0 (C-8a), 38.1 (C-9), 131.9 (C-1"), 131.0
(C-2, C-6"), 116.1 (C-3', 5), 123.2 (C-1"), 159.7
(C-2"),99.7 (C-3"), 157.6 (C-4""), 107.5 (C-5"), 131.1
(C-6"), 138.3 (C-1""), 130.0 (C-2"", 6", 115.7 (C-3"",
5", 154.1 (C-4'""), 43.2 (C-y), 37.3 (C-a), 29.6 (C-p),
55.6 (2"-OMe). LA %l 53CHR[8] — 5, et
15 homoisosocotrin-4"-ol .
(E)-3-(3,4-Dihydroxybenzylidene)-7-hydroxy-c
hroman-4-one (3)  FEMAEPIREE F(HFEE), 7T
Ci16H120s; ESIMS m/z: 307.2 [M + Na]*, 283.1 [M —
H]; *H NMR (500 MHz, CD3OD): dn 5.34 (2H, s,
H-2), 6.28 (1H, d, J = 2.2 Hz, H-8), 6.50 (1H, dd, J =
2.2,8.7 Hz, H-6), 6.75 (1H, dd, J = 1.7, 8.2 Hz, H-6"),
6.80 (1H, d, J=1.7 Hz, H-2"), 6.83 (1H, d, J = 8.2 Hz,
H-5"), 7.62 (1H, s, H-9), 7.77 (1H, d, J = 8.7 Hz, H-5);
13C NMR (125 MHz, CD3s0D): dc 69.1 (C-2), 127.6
(C-3), 183.0 (C-4), 115.9 (C-4a), 130.7 (C-5), 112.2
(C-6), 166.7 (C-7), 103.6 (C-8), 164.8 (C-8a), 138.5
(C-9), 129.5 (C-1"), 118.3 (C-2'), 146.6 (C-3), 148.8
(C-4"), 116.6 (C-5"), 124.6 (C-6"). 4 HMBC &A1
SCHR[9], i 5E 1k & W0 N (E)-3-(3,4-dihydroxybenzy-
lidene)-7-hydroxy-chroman-4-one.
5-hydroxy-7-methoxy-3-(4’-hydroxybenzyl)-4-
chromanone (4) AT E kR, o7 X
C16H120s; ESIMS m/z: 323.2 [M + Na]*, 299.0 [M -
HI5; *H NMR (500 MHz, CD3;0OD): 1 4.17 (1H, dd, J =
3.3, 11.3 Hz, H-2a), 4.01 (1H, dd, J = 5.6, 11.3 Hz,
H-2b), 2.58 (1H, m, H-3), 5.88 (1H, d, J = 2.1 Hz, H-
6), 6.00 (1H, d, J = 2.1 Hz, H-8), 2.99 (1H, m, H-9a),
2.58 (1H, m, H-9b), 7.03 (2H, d, J = 8.5 Hz, H-2, 6'),
6.70 (2H, d, J = 8.5 Hz, H-3', 5"); °C NMR (125 MHz,
CD30D): dc 69.6 (C-2), 50.0 (C-3), 193.8 (C-4), 103.0
(C-4a), 167.3 (C-5), 97.3 (C-6), 164.6 (C-7), 94.9
(C-8), 166.5 (C-8a), 33.6 (C-9), 130.7 (C-1"), 131.1
(C-2', 6), 116.3 (C-3', 5"), 157.1 (C-4"). VI LEHES
SCHR[L0]40 8 HE A — 5, i 5E 4k &9 5-hydroxy-
7-methoxy-3-(4'-hydroxybenzyl)-4-chromanone.
-EEHAEERW (5) HOLEMHK,
533 Ci6H1404; ESIMS m/z: 293.3 [M + NaJ*, 269.1
[M = HJ; *H NMR (500 MHz, CD30D): 6 7.39 (1H,



222 P AT ) 22 4R

07 %

d, J = 15.7 Hz, H-2a), 7.54 (1H, d, J = 15.7 Hz, H-3p),
6.49 (1H, d, J = 2.1 Hz, H-3"), 6.43 (1H, dd, J = 2.1,
8.5 Hz, H-5), 7.56 (1H, d, J = 8.5 Hz, H-6'), 7.49 (2H,
dd, J = 8.6 Hz, H-2, 6), 6.80 (2H, dd, J = 8.6 Hz, H-3,
5), 3.87 (3H, s, 2'-OCH3); C NMR (125 MHz,
CD30D): d¢ 125.1 (C-20), 144.2 (C-34), 193.1 (C-1),
121.8 (C-1"), 162.5 (C-2'), 100.1 (C-3"), 164.6 (C-4"),
108.9 (C-5"), 133.7 (C-6"), 128.0 (C-1), 131.4 (C-2, 6),
116.9 (C-3, 5), 161.2 (C-4), 56.1 (2’-OCHs). LL %k
5 SCRR[LLHROE — 5, M et 590N 3- LA T5AK
25 Hid .

HAREHE 6) HEEOTERKHMEK, 1K
Ci6H140s; ESIMS m/z: 309.3 [M + Na]*, 285.1 [M —
H]-; *H NMR (500 MHz, CD30D): 614 7.34 (1H, d, J =
15.6 Hz, H-2a), 7.47 (1H, d, J = 15.6 Hz, H-3p), 6.49
(1H, d, J = 2.1 Hz, H-3), 6.43 (1H, dd, J = 2.1, 8.5 Hz,
H-5%, 7.55 (1H, d, J = 8.5 Hz, H-6'), 7.08 (1H, d, J =
1.9 Hz, H-2), 6.77 (2H, d, J = 8.2 Hz, H-5), 6.96 (1H,
dd, J = 1.9, 8.2 Hz, H-6), 3.87 (3H, s, 2'-OCH3); 13C
NMR (125 MHz, CDs:OD): dc 125.1 (C-2a), 144.6
(C-3p), 193.1 (C-1), 121.8 (C-1"), 162.5 (C-2), 100.1
(C-3"), 164.6 (C-4"), 108.9 (C-5'), 133.7 (C-6), 128.6
(C-1), 115.2 (C-2), 146.8 (C-3), 149.6 (C-4), 116.6
(C-5), 123.3 (C-6), 56.1 (2'-OCHa). LA F%#5 5 ik
[LIHRIE 8, SOt SN TR B H R

TA4-"RERE (7)) WOELEMHREK, o
T3 CisH1004; ESIMS m/z: 277.2 [M + Na]*, 531.3
[2M + Na]*; *H NMR (500 MHz, DMSO-ds): 51 7.89
(2H, d, J = 8.8 Hz, H-2", 6"), 7.83 (1H, d, J = 8.7 Hz,
H-5), 6.94 (1H, d, J = 2.2 Hz, H-8), 6.90 (2H, d, J =
8.8 Hz, H-3", 5), 6.87 (1H, dd, J = 8.7, 2.2 Hz, H-6),
6.70 (1H, s, H-3); 13C NMR (125 MHz, DMSO-ds): ¢
162.5 (C-2), 104.4 (C-3), 176.3 (C-4), 126.4 (C-5),
114.9 (C-6), 162.4 (C-7), 102.5 (C-8), 157.4 (C-9),
115.9 (C-10), 121.8 (C-1), 128.1 (C-2, 6), 115.9 (C-3',
5", 160.7 (C-4"). VA FHdE 5 SClR[12)4kE — 2,
R AN 7.4 - I

74'-—7F-8-FEEE 8) HEALEMH
K, HRHE HR-ESI-MS 17> 7 &5 7§ (m/z 269.080 8
[M + HJ*, C16H1304 1151 269.081 4), 454 3C NMR
(DEPT)#53 i H 720N CieH1204. 81T H AT 13C
NMR REEH o7 AW Z AL S PN B ZRA &) TH
NMR & E 2Rz &6 1> AABB & R4t [

7.85(2H, d, J = 8.8 Hz, H-2', 6'), 6.89 (2H, d, J = 8.8 Hz,
H-3', 5], RWiZIb &Y B 3N 1 AR
K 1A AB A RSi[64 7.75 (1H, d, J = 8.8 Hz,
H-5), 6.84 (1H, d, J = 8.8 Hz, H-6)], W] LAHENTH A
A LA VYEAR I ZRIE . AR HMBC M 56{5 5 i
~E L), AR ERITE S0 6.84 (H-6)5& 1131
(C-8), 116.1 (C-4a)JHHK, i 15 5 1 7.75 (H-5)
5j & 180.8 (C-4), 157.8 (C-7)F1 164.9 (C-8a)[HH %
LK F (5 5 64 2.36 (-CH3) 5 & 113.1 (C-8), 157.8
(C-7)%1 164.9 (C-8a)fHK, K HILY C-8 M, H
1 MRIEST T C-7 A b g BRIz AL E
T A- R H-8- AL B . 1 HSQC Al HMBC
(B 1) W, HIE T AP *H NMR Al 3C
NMR % . 'H NMR (500 MHz, CDs0OD): 6y 7.85
(2H, d, J = 8.8 Hz, H-2', 6'), 7.75 (1H, d, J = 8.8 Hz,
H-5), 6.89 (2H, d, J = 8.8 Hz, H-3', 5), 6.84 (1H, d, J =
8.8 Hz, H-6), 6.61 (1H, s, H-3), 2.36 (3H, s, 8-CHa);
13C NMR (125 MHz, CD30D): dc 165.8 (C-2), 104.3
(C-3), 180.8 (C-4), 116.1 (C-4a), 124.2 (C-5), 116.2
(C-6), 157.8 (C-7), 113.1 (C-8), 164.9 (C-8a), 123.6
(C-1"), 129.3 (C-2', 6"), 117.3 (C-3', 5'), 163.3 (C-4).

OH

1 &1 8 HISLH: HMBC 5%
Fig. 1 Key HMBC signals of compound 8

TEWEE (9) HELEMHE R, 77
C22H260s; ESIMS m/z: 441.3 [M + Na]*, 417.1 [M -
H]; *H NMR (500 MHz, CD3s0D): dn 3.11 (2H, m,
H-8, 8", 3.81 (12H, s, 4xOCH3s), 4.23 (2H, m, H-9a,
9'a), 3.85 (2H, m, H-9b, 9'b), 4.69 (2H, d, J = 4.4 Hz,
H-7, 7, 6.63 (4H, s, H-2, 6, 2', 6'); 3C NMR (125
MHz, CDs0D): dc 55.5 (C-8, &), 56.8 (4><OCHpy),
72.8 (C-9, 9%, 87.6 (C-7, 7)), 1044 (C-2, 2/, 6, 6",
133.1(C-1, 1), 136.2 (C-4, 4"), 149.3 (C-3, 3/, 5, 5").
DA b33 5 SCBR[A3] 4 E — B, et &N T
R R

VE_HR_(-2ECE)R (100 Al
IRWY, 43 T3 CosHszsOs; ESIMS miz: 413.5 M +
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Na]*,389.1 [M — H]; 'H NMR (CDCls, 500 MHz): oy
7.72 (2H, m, H-3, 6), 7.54 (2H, m, H-4, 5), 4.23 (2H, t,
J = 6.0 Hz, H-1), 1.69 (2H, m, H-2"), 1.43 H, m,
H-17), 1.38 (2H, m, H-3'), 1.33 (2H, m, H-4"), 1.31
(2H, m, H-5", 0.91 (3H, t, J = 7.4 Hz, H-2"), 0.90 (3H,
t,J = 7.3 Hz, H-6'), 13C NMR (125 MHz, CDCls): dc
167.9 (COO-), 132.6 (C-1,2), 131.0 (C-4,5), 128.9 (C-
3,6), 68.3 (C-17), 38.9 (C-2'), 30.5 (C-3"), 29.1 (C-4"),
23.1 (C-5"), 14.2 (C-6'), 23.9 (C-1"), 11.1 (C-2"). LA I
PG HHR 5 SCR[L4]3RE FE A — B, W e LAY
RARR IR . (2- £ L) .

1.5 SN

KA A B a9 BUELSI e L 54 1~10 1)
PUB ST o T HA 487 AR 4 28 € 7 4 BR B (methicillin-
resistant Staphylococcus aureus, MRSA)TE NA 155
F(FAE 3.09. Bk 20.0 g A 10.0 g A1 NaCl
5.09, pH A 7.0~7.2) L7, ¥ MRSA 733l i —
SEWRFE I B (105~107 cfu mLY), FHRRZEE 51
T HERTC TR, SIS TR . F &4 1~10
M E BRI MBI 1 mg mLLER, B
10 uL 23 ST B4 6 mm [FKE B4 A B, 15
AT ISR IRAr B T B, AT
173, LA &R NHMEX I, 37°CIEIR &4 T
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