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of Panax notoginseng and their antimicrobial activity
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Abstract : Seven compounds were isolated from a rhizospheric soil-derived Streptomyces species of Panax notoginseng by vari-
ous chromatography methods including MCI, Sephadex LH-20 column chromatography, and semipreparative HPLC. Their
structures were elucidated as nortetillapyronpyrone (1) , tetillapyrone (2) ,eyclo( L) 4-OH-Pro-(L)-Phe (3) ,N'-acetyl-N’
N"-di-p-( EE) -coumaroylspermidine (4) ,1H-pyrrole-2-carbothioic acid (5) ,futalosine (6) and 1,3 ,6-trihydroxy-8-n-prop-
ylanthraquinone (7) ,respectively,based on the analyses of their MS and NMR data. Compound 7 showed a wide range of in-
hibitory activities against Gibberella zeae, Fusarium oxysporum Schl. f.sp. wasinfectum, Penicillum decumberns, Curvularia
lunata (Walk) Boed, Staphyloccocus aureus, Bacillus subtilis and Escherichia coli.
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DLSB-51/25 fiRIEA HIVRAIE 2R 42 ; B JiL Airtech Seph-
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WEEFLEL D10 AL BB i 5 b ¥ 1T YXQ-LS-
18SI 5 528 R K I 5 B RTAE ZQZY-HC 8 I 15
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KA AR : Streptomyces sp. KIB-QI27 3B H =~
F Ab = A P R PR 498, G G X L 168 rRNA ik
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T P 0 3 PR A - 4 €0 ) 4 BK T ( Staphyyloceocus
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8099) /INE AR EENR B ( Gibberella zeae) A ALK ZE TR
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Fig. 1
2 #RE5HH
2.1 LEMEHERE
&1 B[ AK(DMSO) ; ESI-MS . m/z 251

[M + Na]*",267 [M + K]*;'H NMR (400 MHz,
DMSO-d,)6:11.29 (1H,s,2-0H) ,7.86 (1H,d, ] =
8.1 Hz,H4),6.15(1H,t,J = 6.7 Hz,H-7),5.63
(1H,d,J = 8.1 Hz,H-3),5.29(1H,s,9-0H) ,5. 06
(1H,s,11-OH) ,4.23(1H,s,H9) ,3.78(1H,q,J =
2.9 Hz,H-10),3.61 ~3.48(2H, m,H,-11),2.19 ~
1.98(2H,m,H,-8) ;" C NMR (100 MHz, DMSO-d, )
5:163.2(C-2),150.5(C-6),140.5(C4) ,111.6(C-
5),101.8(C-3),87.4(C-10),84.1(C-7),70.4(C-
9),61.3(C-11),39.7(C-8) , LA -%c¥a 5 3cmk™ 2
1 —3% , 5 %2 A nortetillapyronpyrone

wEW2 HEKA(DMSO) ; ESI-MS: m/z 243
[M + H]*,265[M + Na]*,281 [M + K]*;'H
NMR (400 MHz, DMSO-d,)&:11.28 (1H,s,2-OH) ,
7.70(1H,s,H4),6.16 (1H,t,] = 6.9 Hz,H-7),
5.19(1H,s,9-0OH) ,5.02(1H,s,11-OH) ,4.23 (1H,

The chemical structures of compounds 1-7

dq,J = 4.0,3.5 Hz,H9),3.75(1H,q,J = 3.5
Hz,H-10),3.56(2H,ddd,J = 11.8,3.5,1.0 Hz, H-
11),2.15~1.97(2H, m, H,-8),1.75(3H,d,J =
17.0 Hz,H;-12) ;" C NMR (150 MHz, DMSO-d, ) §:
163.8(C-2),150.5(C-6),136.1(C4),109.4(C-
5),109.4(C-3),87.3(C-10),83.7(C-7),70.4(C-
9),61.3(C-11),39.7(C-8),12.3(C-12), LI %k
35 5550k R — B, 8 M tetillapyrone,

wEW3  HE A K (MeOH) ; ESI-MS: m/z
261[M + HJ]*,274 [M + Na]",299 [M +
K]*;'H NMR (400 MHz,CD,0D)§:7.26(5H, m, H-
2’ H3' H4',H-5',H-6"),4.61 (1H,s, H-8) ,4.49
(1H,m,H9),4.37(1H,m,H-6) ,4.28 (1H,t,] =
4.8 Hz,H4),3.71(1H,dd,J = 13.0,4.8 Hz,H,-
3),3.26(1H,m,H,-3),3.17(2H, m, H,-10) ,2. 18
~1.96(1H,m,H,-5),1.41 ~1.31 (1H, m,H,-5) ;
“C NMR (100 MHz, CD,0D)§:169.1(C-7),161.6
(C-1),135.2(C-1"),131.0(C-2",6"),129.5(C-3",
5'),128.1(C4"),68.5(C4),58.3(C-6),57.6(C-
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9),55.2(C3),38.9(C-5),38.0(C-10) , VI -%¥z
S3CHRN i 3E — 3, % A cyelo (L) -4-OH-Pro-
(L) -Phe,

WEWA [k (MeOH) ; ESI-MS : m/z 480
[M + H]*,502 [M + Na]*.,518 [M + K]*;'H
NMR (400 MHz,CD,0D)5:7.37 ~7.58 (6H,m, H-2,
H2',H-6,H-6" ,H-7,H-7') ,6.70 ~6.92 (5H, m, H-
3,H-3",H-5,H-5" H-8'),6.43(1H,d,J = 15.7 Hz,
H8),3.14 ~3.62 (4H, m, H2"", H4"", H-6"", H-
9'"),1.88 (3H, s, H,-12),1.73 ~ 1.43 (3H, m, H-
3",H-7"",H-8"") ;" C NMR (150 MHz, CD,0D) §:
169.3(C-11),160.6(C9),160.8(C9"),160. 8 ( C-
4),160.8(C4"),142.2(C-7"),141.9(C-7),130.9
(C-6'),130.9(C2"),130.7(C-6),130.6 (C-2),
127.9(C-1"),127.7(C-1),118.4(C-8") ,118. 1 (C-
8),116.8(C-5"),116.8(C-3"),114.9(C-5),114.8
(C3),46.9(C4'),40.1(C9"),37.9(C2""),
27.8(C-8'"),27.7(C-7""),26.3(C-3""),22.5(C-
12) o DU S scmk! " i —30, %58 V' -ace-
tyl-N° | N'’-di-p-( EE) -coumaroylspermidine ,

WEWS KA (MeOH) ; ESI-MS: m/z 372
[M + H]* 394 [M + Na]* 410 [M + K]*,765
[2M + Na]*,781 [2M + K]*;'H NMR (600
MHz,CD,0D)8:7.04 (1H,dd,J = 2.4,1.4 Hz, H-
2),6.97(1H,dd,J = 3.9,1.4 Hz,H4),6.21(1H,
dd,J = 3.9,2.4 Hz,H-3),3.89(1H,s,H-13),3. 50
(2H, m, H,-8),3.45 (2H, m, H,-7) , 3. 41 ~3.37
(2H,m,H,-15),3. 14 (2H,t,J = 6.7 Hz, H,-11),
2.41(2H,1,J] = 6.7 Hz,H,-10),0.92 (6H, s, H,-
16 ,H,-17) ;*C NMR( 150 MHz,CD,0D)8:181.9( C-
6),176.1(C-12),174.0(C-9),131.2(C-2),125.8
(C-5),116.5(C3) ,111. 1(C4) ,77.3(C-13) ,70. 3
(C-15),40.7(C-8) ,40.4(C-14) ,36.4(C-10),36.4
(C-11).28.2(C-7),21.3(C-16).,20.9(C-17) , L)
EHOE 5 ek Rl — 5 %8 1 H-pyrrole-2-
carbothioic acid

wEW6 XK (DMSO) ; ESI-MS: m/z
437 [M + Nal®,453 [M + K]*;'H NMR (500
MHz,DMSO-d,)5:8.45 (1H,s,H9') ,8.30 (1H, s,
H-8).8.14(1H,d,J = 7.5 Hz,H-13) ,8.08(1H,s,
H-2).8.05(1H,d,J = 7.7 Hz,H-11) ,7.55(1H . J
= 7.7 Hz,H-12) ,5.83(1H,d,J = 5.0 Hz,H-1"),
4.59(1H,t,J = 5.0 Hz,H-2") ,4. 10(1H,t,] = 5.0

Hz,H-3"),3.96(1H,m,H4"),3.18(2H,m,H,-6") ,
2.07(1H,dt,J = 14.0,7.6 Hz,H,-5"),2.00( lH,
dt,J = 14.0,7.6 Hz,H,-5"),"” C NMR (150 MHz,
DMSO-d;)8:199.2(C-7") ,167.3 (C-14) ,156. 8 ( C-
6),148.4(C4),146.0(C-2),139.4(C-8),136.9
(C-8"),133.7(C-10) ,132.7(C-13),131.7(C-11) ,
129.2(C-12),128.6(C9"),124.8(C-5),87.9(C-
1'),83.4(C4"),73.6(C-2"),73.2(C-3") ,34.5(C-
6'),27.5(C-5") o A b Bt 5 3cmk ™ s — sk, %
BN futalosine .

WEWT EOKAK(MeOH) ; ESI-MS:m/z 297
[M-H] ;'H NMR (400 MHz,CD,0D)§:7.51(1H,
d,J = 2.0 Hz,H-5),7.11(1H,d,J = 2.1 Hz, H-
4),6.96(1H,d,J = 2.0 Hz,H-7) ,6.54(1H,d,J =
2.1 Hz,H-2),3.17(2H, m, H,-1") ,1. 67 (2H,d, J
= 14.8,7.3 Hz,H,-2"),1.05(3H,t,J = 7.3 Hz,
H,-3");"”C NMR(150 MHz,CD,0D)8:189.6(C9),
184.6(C-10),166.5(C-1),165.2(C-3),163.6(C-
6),151.4 (C-8),138.9 (C-10a), 136.0 (C4a),
125.4(C4),123.8(C-8a),113.7(C-5),111.7(C-
9a),109.5(C-2),108.4(C-7),39.2(C-1"),25.3
(C2),14.7(C3") o BA L OH 5 Somk ™ it —
e, S %52 M 1, 3, 6-trihydroxy-8-n-propylanthraqui-
none,,

2.2 KEawhEEY

AW T R —E PRI, X 4 B2
TRELTE (/N ARFEN B | K 25 J0 B A A 220
B RHENT R F13 AR SZ 1A TR (<6 5 00 7 4 BRI
Hili B 2 FURT B R AT 1) 28 B, Bt i 1 2%
RNk 1 o,

3 i

MAEY) =& ( Panax notoginseng ) #3 By + 15k 75
i Streptomyces sp. KIB-QJ27 W R BEaR T
TS ACE Y B RIS R T, A4 I R 2
Wt (B3 MK B H A YRS Y. 48
fiIE, LG9 1 BE Sk 5 Ve 4 )R R T AR
KRR A Y 3 B R . AR
ESCRERZRAL G Y 7 BHA B Z R PU RS T, UH
XFINAZ PRI T K S L TR R ARG 2 1A S A
VeV JE LA —E MR . AWT5E 9 & gt
INAE (TR BARAESEARA W B0 B AR WA 25 S it T
SOV LA
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x1 LEMTNEHEER
Table 1  The diameter of inhibition zone of compound 7 ( mm)
PIEF NG Antifungal activity PN G Antibacterial activity
WA ; W WA ; R
Fungi for testing Cycloheximide * Bacteria for testing Kanamycin *
INZZ TR T S OHAERE
C. zoae 8.06 £0. 10 0 S, aureus ATCC 6538 9.81 +0. 69 9.81 +0.69
K L i 2E AT T
C. lunata (Walk) Boed 8.56£0.09  15.4320.10 B. subtilis ATCC 11774 9-91+0.28 9-91+0.28
R e 2205 1e KGR
F. oxysporum Schl. {. sp. Vasinfectum 10.09.+0.08 14.01 £0. 12 E. coli ATCC 8099 10-41 £0.82 10-41 £0.82
o] | 2k s
FHEFTTH 9.09 +0. 04 0

P. decumberns

T PR

Note; * Positive control.
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