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WE: B ARSI T[Coptosapelta diffusa (Champ. ex Benth.) Steenis]HH1 427 AL 153528 47 Fl
PUETE IR, F7iE  FIHEERS Sephadex LH-20 S54E (35 )5 k47008 Aidk  ARIE PGB LU S E MG EEH
AR P HBOE A TP . R IR AR AR R 12 M S, S E AR (lapachol , 1) |
hydroxyhydrolapachol (2). dehydro—a-lapachone (3). a-lapachone (4). rhinacantin A (5). B-lapachone(6).
2 —carbomethoxyanthraquinone (7). 7 -hydroxy -2 —methylanthraquinone (8) . isoscopoletin (9) . alyxialactone (10) .
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7,9-epoxylignan—9’ —ol-7-one(12) . fL-EH 1~4 Fi 6 XJ M ialys Il 11 oI bR R I AP M B A . 8538 ke
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Studies on the Isolation and Identification of Chemical Components from
Coptosapelta diffusa Roots and Their Antimicrobial Activities
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ABSTRACT: Objective To study the chemical constituents of Coptosapelta diffusa roots and measure their antimicrobial
activities. Methods The chemical constituents were isolated and purified using silica gel, Sephadex LH -20 column
chromatographies. Their structures were identified based on spectral analysis, and the antimicrobial activity was carried out
by the paper diffusion method. Results 12 compounds were identified as lapachol (1), hydroxyhydrolapachol (2), dehydro—a—
lapachone (3), a—lapachone (4), rhinacantin A (5), B-lapachone (6), 2—carbomethoxyanthraquinone (7), 7-hydroxy-2—-
methylanthraquinone (8), isoscopoletin (9), alyxialactone (10), (3S)-3—(hydroxymethyl)-3H —isobenzofuran—1-one (11), and
(7°S, 8S, 8’R)-4, 4’ —dihydroxy-3, 3’, 5, 5’ —tetramethoxy—7", 9—epoxylignan-9’ —ol-7-one (12). Compounds 1-4 and 6
showed good antimicrobial activity against the tested strains. Conclusion Compounds 4-6 and 10-12 were isolated from this
plant for the first time. Lapachol was identified as the main constituent of C. diffusa roots with the content of 3.56 g/kg (dry
weight), indicating that C. diffusa roots could serve as a source of lapachol. This study provided a scientific basis for the
folk antimicrobial and anti-inflammatory medicinal function of C. diffusa roots.
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paper diffusion method
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W T [Coptosapelia diffusa (Champ.ex Benth.)
Steenis|J2& p5 AL I8 T RAEY , FE A T E K
VLA S DA R A% i A0 H AR (AT b DX, (AR
B VI AR A 245 AL o K AR B Ik 28 5 T 0k
B B HORARDER IR AL PR IT R L MBI
RS2 KRB JE ST A5 SR o A — Rl Gt e
2y, JoAb 2 o 23S PERF S b . FAT , DI AE )
P EL ARG A Tl B AT L2 50 AP A 6 R L 25T |
T LM A5 A TR ZH F 40 M H M B9850 03
Ak 3] 5 R 7 B0 ) s T R A A s A el
oy NN

ot RN T2 A A TR B
IR p el T R gen e, LR T 12 MG
YK 1), 84 6 25 lapachol (1) (hydroxyhydro—
lapachol (2) .dehydro —a —lapachone (3) .« —lapachone
(4) .rhinacantin A (5) fll B -lapachone (6),2 /> & i
2 —carbomethoxyanthraquinone (7) Fl 7-hydroxy-2-
methylanthraquinone(8),1 N 5.2 isoscopoletin(9),
1 RGBS alyxialactone(10), 1 NF5EILAYI(3S)
-3—(hydroxymethyl ) -3H-isobenzofuran—1-one (11) I
1 MARIEE (7°S,85,8’R)-4,4" —dihydroxy-3,3",
5,5 —tetramethoxy —=7,9 —epoxylignan -9’ —ol -7 —one
(12). SEF AR P HOE L TG 1~12 BPTRTE
PE IR IO R B AT T die /MM e BE I SE o it
A, R B R A %L (high performance liquid
chromatography , HPLC ) X} == 2 5§ 43 H7 11 5 (1apachol
DFEAT T & E o
1 F54H#

Bruker Avance 400 MHz BY #% i HL PR 4L (F =
Bruker A1) ) ; S0 B SRR 2,3% 1Y Thermo Scientific
UltiMate 3000 (Hypersil GOLDTM,5 pm,250 mm x
4.6 mm); BEF:ZE KL R-100 (BUCHI Labortechnik
AG) ;s FEEIERERE (200~300 H , F SR T ) 6k
JKEHE 2 R BT AR (I 5 VL ACREIC I A FRAA | ) 5 2 SR
BEE(25~100 wm, GE Healthcare Bio—Sciences AB);
STARR TR A 2 AT BR A w1 ) 5 7 il — 54
Be LR O VR (G Hrall, T E 2427 il 1 A PR
AT BERHREEUI(0XOID) , A 1 (0XO0ID) , 5
et (1 25 3 AL AR A BR A R D

TR AR T 2020 4F 10 R4 T P4 B3t 1l
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B B S TSR 5 KL BRAR S B T e e
AR B K AF 3t (db4h 21°51'47.37", A4 107°53
0.85",509 Kb ) . /i ERF2E B R WIE Y R T &
K R Y E N U I8 T [Coptosapelta diffusa
(Champ.ex Benth.)Steenis], R4S A yangxf0209, i
T T R e B WA 0 T 5 T bR AR AT o 0 TR SE 5 BT
FHIP JEL4E 7 TR - 4 B () 25 B T (Staphylococcus au—
reus ATCC25923) . W3 53 B ¥F B (Mycobacterium
smegmatis MC?155) . ZBIEFFIE (Proteusbacillus vul-
garis CPCC160013) Fil [ 4% 2k 1§ ( Candida albicans
5314) BRI IRAE T LR RS RIR - WA 2= W) 2 3
2 RES5HEB

BT TR BT s NBE, A AR AT FREE (600.0 )
FH 95 % LTz 1 8], S A4 B4 30 min, Fh4
3, A CEERBUR , 40°C TR E e 47 15 4R U =8
(40.0 g)o ZIERY E Fe L IEARERAE 2 HT(250.0 g),
L1 -2 TR 2 TE (100 : 1~10: 1, v/v ) BREEVEDL , K4
TLC K (SRR SRR () Z55850 0 25 4o
(Fr.A~Y).

Fr.J(2.5 g) & IEARREI AL E T (80.0 ), A1 il ik -
LMRTR (200:1~100:1) BREEVEML, HEEAY1
(2.2 g)o Fr.K(104.9 mg) 2 IEARERCHEZEHNT(10.0 @),
A1k — 2.2 2.1 (200 : 1~100 = 1)%6 B BEM L 15 5] 44
43 Fr.K1~K3. Fr.K1(36.8 mg)%: Sephadex LH-20
JERE JE T, S - (1 2 3) PR, 13 2454 3
(10.2 mg). FrK2(60.1 mg)Z: Sephadex LH-20 &%
FEZHT, A be- B (1 3) P, 51L& 4 7(4.9
mg). Fr.L(88.1 mg) & EMEEERAEZHT, — & H fi-
FHBECL:3)PEME, 15 &9 4(5.1 mg). Fr.Q(25.8 mg)
27 B EE AT AT, MeOH TR, 51LG&% 8(1.7
mg). Fr.R 28 Sephadex LH-20 #/Z2#7, I BEPENG , 15
#7445 (Fr.R1~R7). Fr.R2(11.7 mg) G EMGE
FEZHT(2.5 ), £ k- 28 LR (30 1) Ve,
BEMEEY 6(2.2 mg). Fr.U(900.0 mg)%: Sephadex
LH-20 #1241, MeOH YL, 753 19 4 43 (Fr.U1~
U19), Fr.U8(270.0 mg)%: Sephadex LH-20 # 24T,
H BRI & 5 X IE A RE R AL JZE BT (2.0 ¢), =54
-z (500:1) SEFEVERL, 1521659 2(12.6
mg) .5(2.5 mg)f1 11(3.4 mg). Fr.U13(31.5 mg)Z:I1E
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AHRERCAE 2T (2.0 g), Z A H e - EE(200 0 1) 45 P
Wi, A5 24 59 9(9.9 mg) . Fr.W(0.6 )28 1EMIRERAE
JZHT(12.0 g), AT - LR CGER(15:1~1:2)BRFE VR
Wi, 53] Fr.W1~W6, Fr.W2(106.5 mg) % Sephadex

LH-20 #1287, HEPem, 15 211659 12(2.2 mg) . Fr.
W4(120.0 mg)%: Sephadex LH-20 A3 J2Hr , B i v fid
Ji M2 TEAHRE AR ZHT (1.5 g), G F 45— H EE(100:
1~50: 1B PR, /321659 10(7.8 mg).

1 L& 1~12 Y

3 HHEE

LAY 18 7RSS, CisH050 'H NMR(400
MHz,CDCl;)8:8.11(1H,dd, J=7.7,1.4 Hz,H-8),8.09
(1H,dd,J=7.7,1.4 Hz,H-5),7.74 (1H,td,J=7.7,1.4
Hz,H-7),7.67(1H,td, J=7.7,1.4 Hz,H-6),7.30(1H,
s,0H),5.21(1H,m,H-12),3.31(2H,d, J=7.3 Hz,H-
11),1.79 (3H,s,CH;-14),1.68 (3H,s,CH;-15);"C
NMR (100 MHz,CDCl;)5:184.5(C—-1),181.7(C-4),
152.7(C-3),134.8(C-7),133.8(C-13),133.0(C-9),
132.8(C-6),129.5(C-10),126.8(C-8),126.1(C-5),
123.5(C-2),119.7(C-12),25.7(C-15),22.6(C-11),
17.9(C-14), DL E5E 5 3RS0 L, e b Gk
A SN lapachol,

fE&EY 2. BEAKAK,CsHOO,. 'H NMR (400
MHz,CDCl;)8:8.12(1H,dd, J=7.6,1.5 Hz,H-5),8.08
(1H,dd,J=7.6,1.4 Hz,H-8),7.76 (1H,td,J=7.6,1.4
Hz,H-6),7.69(1H,td,J=7.6,1.5 Hz,H-7),2.71(2H,
t,J=6.6 Hz,H-11),1.70(2H,t,J=6.6 Hz,H-12),1.31

(6H,s,CH;-14,CH;-15);*C NMR(100 MHz,CDCI;)
5:184.8(C-4),181.3(C-1),153.0(C-2),134.9(C-
6),133.0(C-7),129.5(C-9),132.9(C-10),126.8(C-
5),126.2(C-8),124.7(C-3),71.0(C-13),41.6 (C -
12),29.1(C-14,15),18.3(C-11) . DL _F%d 5 3CHik[6]
XF G, %2 AWM hydroxyhydrolapachol o

L&Y 3. KK ,CsHL05. 'H NMR (400
MHz,CDCI1;)8:8.10 (2H,dd,/=7.0,1.7 Hz,H-5,8),
7.71 (1H,id,J=7.0,1.7 Hz,H-6),7.68 (1H,id,J=
7.0,1.7 Hz,H-7),6.66(1H,d, J=10.0 Hz,H-11),5.73
(1H,d,J=10.0 Hz,H-12),1.56 (6H,s,CH;-14,15);
BC NMR (100 MHz,CDCI;)8:181.9(C-1),179.9(C -
4),152.5(€-3),134.0(C-6),133.2(C-7),131.6(C-
10),131.5(C -9),130.9 (C -12),126.3 (C -5),126.3
(€C-8),117.9(C-2),115.5(C-11),80.5(C~-13),28.4
(C-14,15). i E&ds 5 SCR(7I0 LG, St &R
dehydro—a-lapachone

L&Y 4. EAKAK,CsHL5 'H NMR (400
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MHz,CDCl;)8:8.09(1H,dd, J=6.6,1.8 Hz,H-8),8.07
(1H,dd,J=7.4,1.7 Hz,H-5),7.68(1H,m,H-7),7.66
(1H,m,H-6),2.63(2H,t,J=6.6 Hz,C-11),1.82(2H,
t,J=6.6 Hz,C-12),1.44(6H,s,CH;-14,15);C NMR
(100 MHz,CDCl;)3:184.4(C~-1),180.1(C-4),154.7
(€C-3),133.8(C-7),132.8(C-6),132.0(C-9),131.2
(C-10),126.4(C-5),126.0(C-8),120.2(C-2),78.2
(C-13),31.4(C-12),26.5(C-14,15),16.8 (C-11),
DA 8 5 SCRR (84 L, 282 b &N a—lapachone .

&Y 5. #AAKAK,CsHL 0, H NMR (400
MHz,CDCl;)8:8.04(1H,m,H-5),8.02(1H,m,H-8),
7.63(1H,m,H-6),7.60(1H,m,H-7),3.82(1H, m, H-
12),2.83 (1H,m,H-12a),2.65 (1H,m,H-12h),1.41
(3H,s,CH;-14),1.35 (3H,s,CH;=15);"*C NMR(100
MHz,CDCl;)3:184.8 (C-1),179.5 (C -4),153.8 (C -
3),134.0(C-7),133.2(C-6),132.1(C-9),131.2(C-
10),126.4(C-5),126.0(C-8),118.2(C-2),80.2(C—
13),68.4(C-12),25.4(C-11),24.7(C-15),21.7(C-
14), DL 8o 5 ek (o5t 22 e &R rhi-
nacantin A,

L&Y 6. F K AR ,CsHL05 'H NMR (400
MHz,CDCl;)8:7.91(1H,dd, J=7.7,1.4 Hz,H-8),7.76
(1H,dd,J=7.7,1.3 Hz,H-5),7.63 (1H,id,J=7.7,1.4
Hz,H-6),7.48 (1H,td, J=7.6,1.3Hz,H-7),2.44 (2H,
t,J=6.7 Hz,C-11),1.81(2H,1,J=6.6 Hz,C-12),1.40
(6H,s,CH;-14,15);C NMR (100 MHz,CDCI;)3:
179.9(C-1),178.6(C-2),162.1(C-4),134.8(C-6),
132.7(C-10),130.7(C-7),130.2(C-9),128.6(C-8),
124.1(C-5),112.8(C-3),79.3(C-13),31.6(C-12),
26.8(C-14,15),16.2(C-11), Ph I %ds 5 3Cik[10]%F
I, %2650 B-lapachone.

&M 7. #AAKK,CHW, H NMR (400
MHz,CDCl;)5:8.95(1H,d, J=1.7 Hz,H-1),8.41(1H,
dd,J=8.1,1.7 Hz,H-3),8.39(1H,d,J=8.1 Hz,H-4),
8.36(1H,m,H-8),8.35(1H,m,H-5),7.84(1H, m, H-
6),7.83 (1H,m,H-7),4.02 (3H,s,0CH,);"C NMR
(100 MHz,CDCl;)5:182.6(C-9),182.3(C-10),165.6
(€C00),136.1 (C-4a),135.2 (C-9a),134.6 (C-3),
134.5 (C-6),134.4 (C-7),133.6 (C-2),133.5 (C-
10a),133.4(C-8a),128.7(C-1),127.6 (C-4),127.5
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(C-8),127.4(C-5),52.8(0OCH;) . LA_F8¥i 5 3Ciik[ 1)
XTS5 AWM 2—carbomethoxyanthraquinone .

& 8. KK ,CsH H NMR (400
MHz,DMSO-d,)8:11.05(1H,s,0H),8.09 (1H, m,H-
5),8.07(1H,m,H-4),7.97(1H,s,H-1),7.71 (1H,d,
J=8.0 Hz,H-3),7.50 (1H,d,J=2.6 Hz,H-8),7.24
(1H,dd,J =8.6,2.6 Hz,H -6),2.50 (3H,s,CH;);"C
NMR (100 MHz,DMSO-d,)3:183.3(C-9),181.5(C~
10),163.5(C-7),145.2(C-2),135.7(C-3),135.7(C-
9a),133.5(C-8a),131.4(C—-4a),130.2(C-4),127.3
(C-1),127.3 (€C-5),125.7 (C-10a),122.0 (C-6),
112.7(C-8),21.8(CH;) . LA %5 ds 5 SCHR[12]%) L, 48
EWEY N 7-hydroxy—2-methylanthraquinone,

a4 9. Tk AR, CoHeO40 'H NMR(400 MHz,
DMSO-d)5:7.92(1H,d, J=9.4 Hz,H-4),7.22(1H,s,
H-5),6.79(1H,s,H-8),6.22(1H,d, /=9.4 Hz,H-3),
3.82(3H,s,0CH;);"C NMR (100 MHz,DMSO -d)3:
161.2(C-2),151.7(C-6),150.0(C-9),145.7(C-7),
144.9(C-4),112.1(C-5),110.9(C-10),110.0(C-3),
103.2(C-8),56.4(OCH;) . Pk %l 5 SCHR[131%T He
KB WA isoscopoleting

AW 10: HEKAE,CoHi0, 'H NMR (400
MHz,CD;0D)8:4.39 (1H,m,H -1a),4.11 (1H,m,H -
7),4.08 (1H,m,H-1b),3.80 (1H,m,H~-11a),3.70
(IH,m,H-11b),2.56 (1H,m,H-4),2.55(1H,m,H -
5),2.22(1H,m,H-9),2.16(1H,m,H-6a),1.77 (1H,
m,H-8),1.62(1H,m,H-6b),1.05(3H,d,J=6.8 Hz,
CH3-10);"C NMR (100 MHz,CD,0D)8:176.0 (C-
3),76.0(C-7),69.5(C-1),59.3(C-11),46.3(C-4),
42.6(C-9),42.2(C-8),40.7(C-6),35.4(C-5),12.2
(C-10), VA %5 SCrk141%00 He, 82t & R
alyxialactone,

L& 11: €8 K ,CHO:. 1H NMR (400
MHz,CDC1;)8:7.86(1H,d, J=7.6 Hz,H-4),7.63(1H,
m,H-5),7.50(1H,t,J/=7.6 Hz,H-6),7.45(1H,d, J=
7.6 Hz,H-7),550 (1H,m,H-3),4.07 (1H,dd,/=
8.4,3.4 Hz,H-10a),3.86 (1H,dd,J=12.5,5.6 Hz,H-
10b);*C NMR (100 MHz,CDCI;)3:170.4 (C-1),
146.6(C-9),134.3(C-5),129.6(C-6),126.5(C-8),
125.9(C-4),122.1(C-7),81.7(C-3),64.0(C-10) . LA
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B 5 SCER[LS )R L, 488 Ak Al (3S) -3 (hy-
droxymethyl )-3H~isobenzofuran—1-one

L&Y 12: FHER K, Cull0,. 'H NMR (400
MHz,CD;0D)8:7.40 (2H,s,H-2,H-6),6.72(2H,s,
H-2",H-6"),4.64 (1H,m,H-7"),4.27 (1H,m,H-
8),4.22(1H,m,H-9a),4.19(1H,m,H-9b),3.92(6H,
s,H-3"a,H-5"a),3.86 (6H,s,H -3a,H -5a),3.67
(2H,m,H -9),2.64 (1H,m,H -8’ );“C NMR (100
MHz,CD;0D)3:198.9(C-7),147.8(C-3),147.8 (C -
37),147.7(C-5),147.7(C-5"),141.3 (C -4),141.3
(C-4"),131.5 (C-1"),127.3 (C-1),106.3 (C-2),
106.3 (€ -6),103.8 (C-2"),103.8 (C-6"),84.0 (C -
7°),70.2(€-9),59.9(C-9"),55.5(3’a,5 a—0CH,),
55.3 (3a,5a-0CH;),53.4 (C-8"). VAL %ds5 3k
[16]%F ke, @b &9 K (7°S,85,8 R) 4,4 —dihy-
droxy-3,3",5,5  —tetramethoxy-7" , 9—epoxylignan-9’
—ol-7-one,
4 HEEMERZ
4.1 A FHoEMREEE ALY EGE
FEAG Y 1~12 BTG PE . PA-80 CUKAR S £&
2T 20% HIMAE Th & T8 /8 T L il VR 5 78 LB AR 1
R4k, 37 CHEFE 10~12 ho PRI 50 R P R 53 il 2 b
F 1 mL A LB AR =3 & T 220 rpm, 37 CHE
PR SRR o B LB VA3 37 0 TR VRO B 100
IR EIACKE B LB AR, B 5 R . e
FHHEAAE 6 mm FYFEITEIELC e, A 2 wL #91k
G (A S 4 0 R B A VR EE S 20 g/
pL), #ET R TS 48R 0 LB Al | (3]
T 37 CHIREFRR TR, 24 h J5 WE IR0 sk 30 B R
A TC RN B R ILER 1,

R PUEL RN E AR R/ DAL mm; N TN ERE)

e ijﬂaﬁfrfz %ﬁiﬁfﬁ% Eﬁ% EUE
FFH WA BB FF B

1 12 8 10 N

2 14 N 10 N

3 12 12 10 8

4 12 8 14 10

6 10 14 16 12

FIREER 20 14 20 12

42 FAIPEREMIC) M & R AME R R
TS LA P TE A Y MIC. B R T
PRRAR LB 55 32 3L/ R 10° %5, 15, 16 96 fLi
JIA 100 wL (% LB WARKRFR 5L, R A5 6 B
ANZ5H), BEAFLINA R 100 L, 4 3 k., 24
W43k 128 .64.32.16.8 4.2 Fl 1 wg/mL, Pk
XF B AN LB WA B 55 BE RN TR ; BHPEXT BRI AR
B, 4RI 4350 128 .64.32.16.8 .4 .2 Al 1
pe/mLo 37 CHEFF 16~24 h, A7 AT UL A K BRI
HeBERDN MIC {H . 25303 2.
£2 &YX 4 MFEEEN MIC (pg/ml)

R A SR AT

ey . . L .
FFE MARE SR FF
1 32 128 64 /
2 8 / 64 /
3 32 32 64 >128
4 16 128 32 32
6 128 8 8 16
FIRER 4 4 4 8

5 HitHEZ(lapachol,1 )M & ENE
5.1 &L FslE 0.5%F BRKER(A)FIZ
& (B)ZH A, 3 4 1 mL/min, 50% B(0~30 min )%
Vel AR 30 °C, R 20 wL, KT K 254 nm.
52 mikeyw & XTI SATR . RS % PRI lapachol
3.500 mg, B AHIER 5 mL BB, BB @O
B R ZN B4 ¥R 53 5] sk BE R 0.7 mg/mL Y
VS

P AT R S FREL 3.306 0 g i T TR,
FH 95% C BER IR 1 )R], R Al B AR B 30 min, JE4RER
3. B IR, 40°CH E I 415 2] 184 mg L BEfE
), W i, AL ZERY 10 mL AR, 25
Z P R SRAT Gl 0.22 pm LB IR
JEWE 100 L A BEE 1 mL AR ST
53 SHEK ZOFE A KT IR RO YRR R AR
— ZR A A [ v JBE A O BB U (700,350,175 .87.5.,
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