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(HE] A . FAAEAENERARERBFEDNL B L ERED RN, & AABEEEA TR T B/, HE R
W # Myxococcus xanthus 095B06 X BBy FEHERBY XA H KA BREEC T BRRAHEEEFRHIT I HAMLNF
& %, HNMR,” CNMR #n ESI-MS 34L& 4 #4745 0 % e, Al R K R 4 8ok Ao o 9 2048 &vd 28 th 68 3k 3 3 R qb & 4 3
TEDEETH, S RFEh ARHBH 095806 RERF LA BELEETAMRFNB LMD I AEEENEGDR 1A E
Mk XA &9, e 1114 % F Avermectin Ala(1) , Avermectin A2a(2) . Avermectin Bla(3) ., Avermectin B2a(4) . % f $§-7,22-%
3.5, 6-ZH(RHESB)SO A4S R ARG . oW 1~5 hE AN BEF 2B E2  E0b 24t Emm
SMMC-7721 B A& ke s 6y 9 4 46 A, 5 1Cs0 4 5 pg/ml.,
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Isolation, identification, and biological characterization of 6 secondary metabolites extracted from Myxococcus
xanthus 095B06

SHI Xiao-qiong', XU Qiang-zhi', LIU Xiao-yu'. HAN Wen-ju', LIU Xin-li*, JIAO Bing-hua'*, LI Yue-zhong”"
(1. Department of Biochemistry and Molecular Biology, College of Basic Medical Sciences, Second Military Medical University,
Shanghai 200433, China; 2. State Key Laboratory of Microbial Technology, Life Science College, Shandong University, Jinan
250100)
[ABSTRACT] Objective: To study the isolation, identification, and biological characteristics of the secondary metabolites of
myxobacteria. Methods: A growth inhibition model of Pyricularia oryzae was used to screen the active microbes. The
compounds extracted with methanol from the fermentation broth of Myxococcus xanthus 095B06 were separated by silica
chromatography. gel filtration chromatography, and high-performance liquid chromatography. The chemical structures of the
compounds were identified by ' HNMR, “CNMR, ESI-MS, and EI-MS techniques. The bioactive activities of the separated
compounds were evaluated by Kirby-Bauer Disc Diffusion method and MTT method. Results: Six compounds, namely,
Avermectin Ala, Avermectin A2a, Avermectin Bla, Avermectin B2a, ergosta-7,22-dien-3,5,6-triol, and 4-quinolinecarboxylic
acid, were obtained. Conclusion: Compound 1, 2, 3, 4, and 5 have been isolated from myxobacteria for the first time and
compound 2 and 4 can strongly inhibit the growth of SMMC-7721 cell line, with both IC;, values being 5 g/ml.
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Bruke-300 & Bruke-600 #% #% 2 #& {% , Micro-Mass
Q-TOF Ji %4, HP5989A Ji 1%, REiE %5 i H A%
RIERFDFEYFHFRITEMLL, Sephadex LH20
#E 58 4 Phammacia 22 7 5 # )2 87 5 B (200 ~ 300
H) 2 EH R (40 pm) , HSGFos i 80 2 )2 T
M 253 R 00 65 T 22 S8 8 55 RE IO R R IR T AR

.2 SRAMRFAERISLH TREKHEKA
bt b A b B Al il SEER TR AR 095806
P LU AR R 27 Ak A W [ 0 S 0 2 0 A R A TR R
R B (Myxococcus xanthus 095B06) , Ho & BE 5% 57
N VY/2 (g/L): B EELE 5.0, MgSO, « 7TH, O
0.5,CaCl; « 2H,O 1.0, VitB;; 0.5 mg,pH 7.2, &
FRW M 190 A B vk R B AR B L 30°C L 150 1/
min, %37 6 d,

1.3 T RARBREM 158 BN BRI EE R (Sac-
charomyces cerevisia ). T ¥ % ( Pyricularia
oryzae) . 1 JN 2B B % # (Cladosporium cucumeri-
num) . Wi B K B (Bacillus subtilis), K W ¥ #
(Escherichia coli), ¥8 7~ B #5538 54 . B 4 +
T(PDA)Y ;IR 3, 30°C , 40 h; BERERE 95 5L, 37°C, 18
hy 4 T8 35 55 5 1R A4 B & A R (BPAD B 5% 2,
37°C .18 h, #H/R AT E R,

L4 EHRSGRRSH  HEK 095B06 1K EEK
o UE IR L DL 10 A5 BR AR BRI K L B R IR 4
A& 45 CWUEZE M BR K, 43 5145 B KM $2 9
U B ORL B . WML AR W OE AT RE RS AR E M
CHCIl;-MeOH (100 : 1,50 1,30 : 1,20 : 1,15 : 1,
10 = 1,V/VO BB BEVE L, B 250 ml ¥k By — W 4
BT, TLC KON oE I ik 2, 364345 15 A~ 414, R
I B A UG 15 A2 43 FE A7 05 1 7 2 B 0% 1k 4
W FOHL] Attty egaifh, F A (2 @it
ODS R JZEM . H,O-CH,OH (1 = 1,1 : 3,1 : 4,
19, V/VOBBEEVEDL, &9F H.O : CH;OH(1 = 9,
V/V) ¥ B W, JF Al I HPLC [ Agilent C18
(4.6 mm X250 mm),88%MeOH, 1. 0 ml/min, 218
nm K 403 26 G0 1, H 450 317 rE AT 2
Br,CHCL; : MeOH(50 = 1,30 : 1,20 : 1, V/V)#b
FEBEML L & 100 ml PRI i A — Wi B 257, TLC A U
VEMEHEFRE K 4~ 10 184> & IF 4 Sephadex LH20
BEIAE JZ M, CHCL, : MeOH (2 : 1,V/V) M i 3h
LA &Y 2,16 ~20 185 & I )5 4T Sepha-
dex LH20 Bt A JZ#r, CHCL, : MeOH (2 : 1,V/

V)R s, fJ5 4 HPLC[ Agilent C18(4. 6 mm
X250 mm),85% MeOH, 1. 0 ml/min, 218 nm
W EiAl 515 204k & 3. 1 453 38 5 RE AR 2 A
(CHCI:-MeOH #6 B BEWL) . & I 32 ~40 1 43 )5 i@
i Sephadex LH20 & & #: 2 #T [CHCl; : MeOH
2+ 1, V/V)O R ]S85 41857 41~50
A I I BRI AT R R JE AT (CHCL:-MeOH #  1
BRI & Y 5; 18 50~70 & IFJF 4 HPLC
[Waters Altantis C18 (4. 6 mm X 250 mm), 18%
MeOH, 1.0 ml/min, 218 nm ] I 46 k15 21k & ¥
6.

1.5 Mt ALAfmBagirhnEl JELAFERE
DU (% 25 A 7S B SR 35 . 595K 5 mm AR
BT RIS AR W 20 pg BIAL G, 2R N 5 R R
JUPE I, LU P8 1A (mm) 7R 1% M K/

1.6 HSsTiy G ag 4 E K 10% DMSO
VEIRAE S, BE S M N 1 mg/ml, £ 96 LIS MR
b MTT 3k 40 A B il X B 50088 Hela 40 i Bk & A0
JHF988 SMMC-7721 4 i #k & 09 4010 3% 1 . 4% 4
B 8 A8 BE L TCs A 48 A i) 26 4 — 2 Bl o
R T T L A R B e, OR A AR R B AR S =R
RAE.

2.1 wdHm1ke 518 CyHLOL. HE
WA HETEN . ESI(m/2):887 (M~+H),909. 3
(M+Na), 925. 3 (M + KD, i % # X 73 7 it &
886,' HNMR (600 MHz, CDCl,,8):3.331(1H,q.
J=2.4 Hz,H-2),5.395(1H, m, H-3),1. 815(3H,
s,H-4a),3.974(1H,m,H-5),3.505(3H,s, H-5a),
4.032(1H,d, J=6.0 Hz,H-6),4.662(2H, m, H-
8a), 5.883 (1H, m, H-9),5.727 (1H, m, H-10),
5.741(1H, m, H-11),2.523 (1H, d, H-12), 1. 169
(3H.,d,J=7.2 Hz,H-12a),3. 936 (1H,br s, H-13)
1.497(3H,s, H-14a),5. 010 (1H, m, H-15) , 2. 288
(2H,m, H-16),3.858 (1H, m, H-17), 0. 878 (1H,
m,H-18).1.785(1H, m, H-18).,5. 390 (1H, m, H-
19),1.461 (1H, m, H-20), 2. 014 (1H, m, H-20),
5.760(1H, m, H-22),5.547 (1H, dd, J=9.6,2.4
Hz,H-23),2.288 (1H, m, H-24), 0. 923 5 0. 904
(3H,d,J=6.6 Hz,H-24a),3. 496 (1H,m, H-25),
0.904 8% 0. 923 (3H.d, J=6.6 Hz, H-26a),0. 941
(3H.t,J=17.2 Hz, H-28),4.774 (1H.,d, J=3.0
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Hz,H-1"),1.570(1H, m, H-2'),2. 221 (1H, m, H-
2'),3.620 (1H, m, H-3"), 3. 433 (3H, m, H-3"a),
3.240(1H,t,J=9.0 Hz,H-4"),3.835(1H.dq,J=
9.0,6.0 Hz, H-5"),1.256 (1H,d, J=9.0 Hz, H-
6'),5.390(1H,d.J=3.0 Hz,H-1").1. 520(1H.m.,
H-2"),2.329(1H,m, H-2"),3. 421 (1H, m, H-3"),
3.163(1H,t,J=9.0 Hz,H-4"),3.772(1H,dq,J =
9.0,6.0 Hz,H-5"),1.275(1H,q,J=19.0 Hz, H-
6") ;" CNMR (600 MHz,CD;Cl,§):173.99(C-1),
45.77(C-2),118. 44 (C-3),136.18(C-4),19. 87 (C-
4),77.01(C-5),57. 79(C-5),77. 64 (C-6),80. 62 (C-
7),139.90(C-8),68. 18(C-8),119. 69(C-9),124. 91
(C-10),137. 71(C-11),39. 81(C-12),20. 24 (C-12) ,
82.06(C-13),135.21(C-14),15.12(C-14),118. 44
(C-15),34.56(C-16),68. 43 (C-17),36.68(C-17),
68.28(C-19),40.55(C-20),95. 83 (C-21), 136. 18
(C-22),127.91(C-23),30. 63(C-24),16.40(C-24) ,
75.01(C-25),35.29(C-26),12. 96 (C-26),27. 56 (C-
27),12.03(C-28),95. 01(C-1"),34. 29(C-2"),79. 42
(C-3"),54.49 (C-3"),80.62 (C-4"), 67.32(C-5"),
17.68(C-6"),98.58(C-1"),34.29(C-2"),78. 26 (C-
3"),54.39(C-3"),76.22(C-4"),68. 43(C-5"),18. 41
(C-6"), DA 30H 530k AR — 8L s e e G 9 1
A Avermectin Ala,

2.2 s 2wbkE TN CoHusOn. HE
MR, ZETFE M. ESI(m/z):905.4 (M+ H),
927. 4(M+Na),943. 4(M~+K) , % #H %F 43 F i ==
4 904, HNMR (600 MHz,CDCl;,8):3.331(1H,
q.J=2.4 Hz, H-2),5.392 (1H, m, H-3), 1. 821
(3H,s, H4a), 3.969 (1H,d, J= 6.0 Hz, H-5),
3.509(3H, s, H-5a),4. 037 (1H,d, J=6.0 Hz, H-
6),4.665 (2H, m, H-8a), 5. 827 (1H, m, H-9),
5.728(1H, m, H-10),5. 739 (1H, m, H-11) , 2. 529
(1H.d,H-12),1.170(3H.d. J=7.2 Hz,H-12a),
3.950(1H, br s, H-13), 1. 438 (3H., s, H-14a),
4.980(1H, m, H-15),2. 317 (2H, m, H-16), 3. 768
(1H,m,H-17),0. 855 (1H, m, H-18), 1. 780 (1H,
m,H-18),5.310(1H, m, H-19),1. 438 (1H, t, ] =
12 Hz,H-20),2.007(1H,dd, J=12.6,3.6 Hz, H-
20),1.662(1H,dd, J=13.2,3.0 Hz,H-22),1. 980
(1H,dd,J=13.2,3.6 Hz,H-22),3. 775(1H, m, H-
23),1.588 (1H, m, H-24), 0. 908 (3H,d, J=6.6

Hz,H-24a),3.533(1H,m,H-25),1. 545(1H,m, H-
26),0.877(3H,d,J=6.6 Hz, H-26a),1. 482(2H,
m,H-27),0.967(3H,t,J=7.8 Hz, H-28),4. 765
(1H,d,J=3.6 Hz,H-1"),1.564 (1H, m, H-2"),
2.218(1H, m, H-2"),3.572 (1H, m, H-3'), 3. 431
(3H,s,H-3"a).3.244(1H,t, J=9.0 Hz, H-4"),
3.832(1H,dq,J=9.0,6.0 Hz, H-5"),1. 258 (1H,
d,J=16.0 Hz, H-6"),5.392(1H, m, H-1"), 1. 527
(1H,m,H-2"),2.340(1H,m,H-2"),3. 480(1H,m,
H-3").3.423(3H,s, H-3"a),3.165(1H, t, J=9.0
Hz,H-4"),3.768(1H,dq,J=9.0,6.0 Hz, H5"),
1.278 (1H, q, J= 6.0 Hz, H-6");" CNMR (600
MHz,CD;Cl,8) :173. 79(C-1) ,45. 62(C-2),118. 23
(C-3),136.13 (C-4),19.89 (C-4), 76.91 (C-5),
57.78(C-5a),77.43(C-6),80.55(C-7),139.93(C-
8),68.19 (C-8a), 119. 60 (C-9), 124. 882 (C-10),
137.61(C-11),39.68(C-12),20.24(C-12a),81.71
(C-13),135.67(C-14),15.12(C-14a), 117. 51 (C-
15), 34.47 (C-16), 68.10 (C-17), 36.40 (C-18),
67.64(C-19),40.72(C-20),99. 63(C-21),41.16C-
22),68.86 (C-23), 35.70 (C-24), 13.75 (C-24a) ,
70.78(C-25),35.11 (C-26),12. 41 (C-26a) , 27. 25
(C-27),11. 78 (C-28),94. 82 (C-1"), 34. 17 (C-2"),
79.31(C-3"),56.45(C-3"),80.39(C-4"),67.24 (C-
5'),18.37(C-6"),98.49(C-1"),34.17(C-2"),78.16
(C-3"),56.37(C-3"a),76.07 (C-4"),68.29 (C-5"),
17.65(C-6") , ARG CHRE X}, 5 Avermectin A2a
e ReAR—2 2 &Y 2 N Avermectin A2a,

2.3 &3k r 1N CiHROL. HE
WK, ST &, ESI(m/z):873.4(M+ H),
895. 4(M~+Na),911. 4(M—+K) , i 7 A X} 43 F J &
872, HAEEW 1 XL AEY 3 MEAIE T H-5
B & (R 3 0 A% L i v C-5 s B, HOAGE
Fie i v it 2 — WY AR 5, I Al B 8 Rk &
13 A —%,' HNMR (300 MHz, CDCl;, 3) : 3. 283
(1H,q, J= 2.1 Hz, H-2),5.409 (1H, m, H-3),
1.859(3H, s, H4a), 4.280 (1H, m, H-5), 3. 957
(1H,d, J=6.0 Hz, H-6),4.673 (2H, m, H-8a),
5.832(1H,m, H9),5.724 (1H, m, H-10), 5. 724
(1H,m,H-11),2.523(1H,d,H-12),1. 152(3H.d,
J=6.9 Hz,H-12a),3. 924 (1H, br s, H-13),1. 477
(3H,s, H-14a), 4. 943 (1H, m, H-15), 2. 283 (2H,
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m,H-16),3.859(1H, m, H-17),0. 844 (1H, m, H-
18),1.785(1H, m, H-18),5. 388 (1H, m, H-19),
1.436(1H,t,J=12 Hz,H-20),2.010(1H,dd, J =
12.6,3.6 Hz, H-20),5.539 (1H,dd, J=9.9,2.7
Hz,H-22),5.773(1H, m, H-23),2. 283(1H, m, H-
24),0.900(3H,d, J=6.6 Hz, H-24a),3. 468 (1H,
m,H-25),1.620(1H, m, H-26),0.915(3H,d, J=
6.9 Hz,H-26a),1.610(2H, m, H-27),0. 922 (3H,
t,J=7.5 Hz,H-28),4. 758 (1H,d,J=3.0,H-1"),
1.579(1H, m, H-2"),2.212 (1H, m, H-2"), 3. 620
(1H,m,H-3"),3.428(3H,s,H-3"a),3. 231 (1H, t,
J=9.0 Hz,H-4"),3.822(1H,dq,J=9.3,6.3 Hz,
H-5'),1.242(1H,d,J =6.6 Hz,H-6"),5. 388(1H,
d,J=3.0 Hz, H-1"),1.516 (1H, m, H-2"), 2. 352
(1H,m,H-2"),3.468(1H,m, H-3"),3. 411(3H,s,
H-3"a), 3.153 (1H, t, J= 9.0 Hz, H-4"), 3. 757
(1H,dq,J=9.3,6.3 Hz,H-5"),1.264(1H,q,J=
6.6 Hz, H-6") ;" CNMR (600 MHz, CD; Cl, §):
173.74(C-1),45. 79(C-2),118. 06 (C-3) ,138. 09(C-
4),19.89 (C-4a),67.75(C-5),79.21(C-6),80. 56
(C-7),139.72(C-8),68.40 (C-8a), 120. 44 (C-9),
124.77(C-10),138. 09(C-11),39. 84 (C-12), 20. 16
(C-12a), 81. 97 (C-13), 135.16 (C-14), 15. 09 (C-
14a), 118.44 (C-15), 34.53 (C-16), 68. 40 (C-17),
36. 70(C-18),68. 47(C-19),40. 54 (C-20),95. 80 (C-
21),127.85(C-22),136.19(C-23),30. 61 (C-24),
16.38(C-24a), 75. 01 (C-25), 35. 26 (C-26), 12. 94
(C-26a),27.54(C-27),12. 01 (C-28),94. 98(C-1"),
34.27(C-2"),79.39(C-3"),56.49(C-3"),80.43(C-
4'),67.31(C-5"),18.39(C-6"),98.55(C-1"),34. 27
(C-2"),78.25(C-3"),56.37(C-3"a),76.18(C-4"),
68.17(C-5"),17.67(C-6"), 25 3Cmk™ %o b4z,
WENEY 3~ Avermectin Bla,

2.4 HeHmanskE ¥R CuHLOL. A
WA E T AP, ESI(m/2):891.4 (M + H),
913. 4(M+Na),929. 4(M-+K) , f % #H % 43 F i
1890, HSikEW 2 X LAY 4 EE T H-S
B (IR L i b C-5 7 R A B, &G
Fe i A ok /b — WS A 5, M 8 3l Ak & 9
13 A —%,' HNMR (300 MHz, CDCl;, 8) : 3. 293
(1H,q, J= 2.4 Hz, H-2),5.426 (1H, m, H-3),
1.879(3H, s, H-4a), 4. 288 (1H, m, H-5), 3. 960

(1H,d, J=6.0 Hz, H-6),4.681 (2H, m, H-8a),
5.855(1H, m, H-9),5.756 (1H, m, H-10), 5. 756
(1H.m,H-11),2.529(1H,m,H-12),1. 175(3H.d,
J=6.9 Hz,H-12a),3. 950 (1H, br s, H-13),1. 512
(3H,s, H-14a),4. 988 (1H, m, H-15), 2. 321 (2H,
m,H-16),3.763(1H, m, H-17),0. 854 (1H, m, H-
18),1.783 (1H, m, H-18),5. 322 (1H, m, H-19),
1.423(1H, m, H-20),2. 010 (1H, m, H-20), 1. 670
(1H,dd, J=13.8 Hz,3.0,H-22),1. 980 (1H, dd,
J=13.8,3.0 Hz, H-22), 3.781 (1H, m, H-23),
1.612(1H,m,H-24),0.912(3H.d,J=6.9 Hz, H-
24a),3.566 (1H, m, H-25),1. 558 (1H, m, H-26),
0.880(3H,d,J=6.3 Hz,H-26a),1.479(1H,m, H-
27),0.969(3H,t,J=7.5 Hz,H-28),4. 767(1H.d,
J=13.3 Hz, H-1), 1.579 (1H, m, H-2"), 1. 564
(1H,m,H-2")2.222(1H.m, H-2").,3.629(1H, m,
H-3'),3.442(3H,s, H-3"a),3. 244 (1H,t, J=19. 3
Hz,H-4"),3.831(1H,dq.J=9.3,6.3 Hz, H-5"),
1.241(1H,d,J=6.6 Hz,H-6"),5.396 (1H.d,J=
3.0 Hz,H-1"),1.530(1H,m, H-2"),2. 340(1H.,m,
H-2"),3.481(1H,m, H-3"),3.431(3H,s, H-3"a),
3.163(1H,t,J=9.3 Hz,H-4"),3.763(1H,dq,J =
9.3,6.3 Hz,H-5"),1.282(1H,q,J=6.6 Hz, H-
6") ;" CNMR (300 MHz,CD;Cl,8):173.534(C-1),
45.796(C-2),118.076(C-3),138.041(C-4),19. 88
(C-4a),67. 690 (C-5),79. 387 (C-6),80. 440 (C-7),
139.852 (C-8), 68.352 (C-8a), 120.448 (C-9),
124.883 (C-10), 138. 050 (C-11), 39. 803 (C-12),
20. 221 (C-12a), 81.795 (C-13), 135. 773 (C-14),
15.166 (C-14a), 117. 761 (C-15), 34. 221 (C-16),
68. 410 (C-17), 36.455 (C-18), 67.690 (C-19),
40. 808 (C-20), 99.435 (C-21), 41.199 (C-22),
69. 880 (C-23), 35.758 (C-24), 13.809 (C-24a),
70.919 (C-25), 35.150 (C-26), 11.899 (C-26a),
27.333 (C-27), 11.394 (C-28), 94.908 (C-1"),
34.399(C-2"),79.307(C-3"),56. 375(C-3"),80. 512
(C-4"),67.291 (C-5"), 18.418 (C-6'), 98.617 (C-
1"),34.221(C-2"),78.320(C-3"),56.408 (C-3"a),
76.109(C-4"),68.210(C-5"),17.407(C-6"), H13C
kI IR L EIL S Y 4 8 Avermectin B2a,

2.5 keHmswuiz 5N CuHGO.HE
WA, D THES, EI/MS m/2(%):412(12. 84),
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398(1.45),397(7.41),395(1.81),394(9.40),383
(12.66),380(7.32),379(24.50),269(17.54),251
(20.89)," HNMR (300 MHz, CDCl;, §): 2.091
(1H,m,H-1).2.058(1H,m, H-1),1.832(2H, m,
H-2),4.050 (1H, m, H-3), 1. 676 (2H, m, H-4),
3.563(1H, m, H6).5.318 (1H, m, H-7), 1. 986
(1H,m,H-9),1.551(2H,m,H-11),1. 588(2H, m,
H-12),1.936(1H,m,H-14),1.570(1H, m, H-15) ,
1.481(1H, m, H-15),1. 756 (1H, m, H-16), 1. 321
(1H,m,H-16),1. 308(1H,m,H-17),0. 611(3H,s,
H-18),1.061(3H,s, H-19),2. 041 (1H, m, H-20) ,
1.014(3H,d,J=6.9 Hz,H-21),5.195(1H, m., H-
22),5.211 (1H, m, H-23), 1. 868 (1H, m, H-24),
1.513(1H, m, H-25),0.825(1H.d, J=5.1 Hz, H-
26),0.843(3H.d,J=5.1 Hz,H-27),.,0. 919(3H,
d,J=6.9 Hz, H-28) ;' CNMR (300 MHz, CD;Cl,
8): 31.187 (C-1), 32.542 (C-2), 67.035 (C-3),
40. 672(C-4),75. 707 (C-5),73. 888 (C-6), 119. 268
(C-7),142. 136(C-8) ,42. 921(C-9),36. 773(C-10) ,
21.734 (C-11), 39.063 (C-12), 43.422 (C-13),
54.498 (C-14), 22.682 (C-15), 27.732 (C-16),

55.750 (C-17), 11.970 (C-18), 18.041 (C-19),
40.220 (C-20), 20. 815 (C-21), 135.280 (C-22),
131. 837 (C-23), 42. 602 (C-24), 32.847 (C-25),
19. 325(C-26),19. 640(C-27),17. 290(C-28), DL I
s 5 SRy R AR — B W AR A 5 ok TR 4 S
fi£ (cerevisterol) ,

2.6 oM ewke TN CoH/ON,
MA. HETHE, EI/MS m/2(%):172(4.97),
156(2.31),128(5.58),85(60.31),71(82.97),57
(100)," HNMR (300 MHz, CDCls,8): 8. 788 (1H.,
d.J=3.9 Hz,H-2),7.459(1H,d, J=3.9 Hz, H-
3),8.006 (1H, dt, J=28.4, 1.8 Hz, H5), 7. 692
(1H.,td,J=8.7,8.4,1.8 Hz,H-6),7.552(1H, td,
J=8.7.8.4,1.8 Hz,H-7),8. 206 (1H,dt.J=8. 4,
1.8 Hz, H-8);"” CNMR (300 MHz, CD; Cl, §):
149.271 (C-2), 118.621 (C-3), 141.670 (C4),
128.750 (C-5), 130.171 (C-6), 127.698 (C-7),
125.211 (C-8), 147.670 (C-9), 124. 255 (C-10),
169. 997 (4-COOH) , £&5 SCilik " Hod %t Lo . i 2 1k
G 6 N AR R (4-quinolinecarboxylic acid) ,

L&Y 1~6 L5 WL 1,

OCH,
24a
CH,
26, 2 fJBH,
1%33 2y,
5
COOH
5
1:R=CH; X=-CH=CH- 3:R;=H X=-CH=CH- N
OH OH 2
: » R . L
2R=CH X= _ o L. 4RH X Ly o

& 1
Fig 1

2.7 FEWIHELER KTUNE AR E Y
1~6 XF FR PG e B o T2 LR O A AT B L K AT B
W AENEE ALE Y 1 ~5 XRS5 55 A 5 1 4

LEW 1~6 MEN

Structures of compound 1-6

TEE 3% 5 Fh Ak G Pk a4 il b g 48 e SMMIC-7721 ,
Hela AR K, HALA W 2 F0 4 fig B 40 61 ik g% 40 g
SMMC-7721 iy A (B 2) , o 1C, #5985 pg/ml,
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100
—&— Compound 2
~ g0 b —— Compound 4
é‘ 60
=
ot}
e 40r
)
L)
201
{ L4 - - A . :
1 2.5 5 10 50 100
Concentration (Pu/ug-ml™)
B2 k& 27043 SMMC-7721
B 82 400 B &5k B 4 < 90 0 4
Fig 2 Inhibitory effect of compound 2 and 4
on growth of SMMC-7721 cell line
3 W it

AL B RS A ER B Myzococcus xanthus
095B06 MR AR = Wy #EAT AT 58 . BFFE 45 R WoR .
Avermectins N B & Myzococcus xanthus 095B06
B EBER AR =W, B Avermectins J 3§ #) 4k
P35 1 U A AT v e B A B 6 (4-ME TR 1R ) ¥
TERG M E Archangium gephyra WAL 7= 9 # i)k
B AEYEESS ARG Y 1~5 A4
B BT ~4h — RO EY LG W2

ity C-5 A H AR LG 3.4 S5t C-5
PATFRIEEUC AL AW 1.3 G5/ P AE 22 F 23 A
— WAL A Y 2.4 Gk 22 F1 23 7 Jo U, B C-
23 (A R, 45 A TN 22 A1 23 7 oW
EE C-23 (A7 52 LB AT 95 MR 5L T C-5 R
FE A P LAk 395 P T W S R L P T AR S e A5 3
FIZEE G ERE B D ZR YR A
it — 2 AEgE

[Z % x #k]
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