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Study on Secondary Metabolites of Nocardiopsis sp. YIM 90087

XU Wei'? DING Zhang-gui' , LI Ming-gang' , WEN Meng-liang' ,ZHAO Jiang-yuan'"
"Yunnan Institute of Microbiology , Yunnan University , Kunming 650091 ,China ;> Anhui Academy of Applied Technology , Hefei 230031 , China

Abstract: The chemical constituents from the solid fermentation of Nocardiopsis sp. YIMO0087 were studied. Ten com-
pounds were isolated, and their structures were determined by spectral analysis as (3S)-3-benzylpiperazine-2 ,5-dione
(1),(38S,6S)-3-( butan-2-yl ) -6-( 1-hydroxyethyl ) piperazine-2 ,5-dione (2),(3S,6S)-3-( butan-2-yl) -6-( hydroxym-
ethyl) piperazine-2 ,5-dione (3) , (4S) 4-benzyl-1,3-oxazolidine-2 ,5-dione (4),6'-hydroxy-4,2",3",4' -tetramethoxy-
p-terphenyl (5),(3S,6S)-3-(4-hydroxybenzyl ) -6-isobutylpiperazine-2 ,5-dione (6) ,(3R,8aS)-3-( propan-2-yl) hexa-
hydropyrrolo[ 1,2-a ] pyrazine-1,4-dione (7), (3S,6S)-3-isobutyl-6-methyl-piperazine-2 , 5-dione (8), (3S,6S)-3-
benzyl-6-( 1-hydroxyethyl ) piperazine-2, 5-dione (9), (3S, 6S)-3-benzyl-6-( 1-hydroxypropyl ) piperazine-2, 5-dione
(10). Compound 4 was previously reported in chemical synthesis,and was a new natural product.
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Fig. 1 Chemical structures of compounds 1-10

waEw1 st (HEE) ;mp. 267 ~269 C;
TR €, Hy N,O,5 ESIMS m/z: 227 [ M+
Na]*;'H NMR (DMSO,500 MHz) &:7.92 (1H,br
s,1-NH ),4.06 (1H,m,H3),8.19 (1H,br s,4-
NH),3.33-2.72 (2H,d,J =17.4 Hz,H-6),3.09 ~
2.88 (2H,dd,J =13.4,4.2 Hz,H-7),7.16 (2H,d,

J =5.7 Hz,H9,13),7.27 (2H,m,H-10,12),7.26
(1H, m, H-11);"” C NMR (DMSO, 125 MHz) §:
167.4 (C-2),55.6 (C-3),165.9 (C-5),43.7 (C-
6),38.9 (C-7),136.0 (C-8),130.2 (C9,13),
128.3 (C-10,12),126.9 (C-11) . DL ¥4k 5 ciik
Wit 2, E kA 1 R (39) 332,540k
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HEW2 BHEKA;mp. 265 ~266 C ;5313
# Co Hg N,Oy; ESI-MS m/z:237 [M + Na]*;'H
NMR (DMSO,500 MHz) §:7.89 (1H,br s,1-NH) ,
3.57 (1H, m,H-3),8.08 (1H,br s,4-NH),3.56
(1H,m,H-6),1.87 (1H,m,H-7),1.50-1. 10 (2H,
m,H-8),0.80 (3H,m,H9),0.90 (3H,d, J =6.8
Hz,H-10),3.97 (1H,m,H-11) ,4.86 (1H,br s,11-
OH),1.09 (3H,d,J =6.5 Hz, H-12) ;" C NMR
(DMSO, 125 MHz) §:167.3 (C2),58.9 (C-3),
166.9 (C-5),60.1 (C-6),38.8(C-7),24.6(C-8),
11.7(C9),15.4(C-10) ,66.8(C-11),20.3(C-12)
DAE B 5 Sk 0 A — B M ER A 2
(35,65)-3-(2-THk)-6-(1-F LK) 2,5-TRIE .,

LEWI A& (HEE) ;mp. 236 ~238 C;
5 & H CH,, N,0,; ESI-MS m/z: 223 [ M +
Na]*;'"H NMR (DMSO,500 MHz) §:7.93 (1H,br
s,1-NH),3.69 (1H, m,H-3),8.04 (1H,br s,4-
NH),3.79 (1H,m,H-6),1.85 (1H,m,H-7),1. 46-
1.14 (2H,m,H-8),0.82 (3H,m,H-9),0.91 (3H,
d,J =6.8 Hz,H-10),3.65-3.57 (2H,dd,J =10.9,
2.8 Hz,H-11) ;" C NMR (DMSO,125 MHz) §:166. 7
(C-2),58.8 (C-3),166.2 (C-5),56.8 (C-6),38.5
(C-7),24.3 (C-8),11.8 (C9),15.1 (C-10),62.5
(C-11) o LA -%¥e5 Sempdian ™ 24 —2%, # e 1k
GW3 N (35,65)-3-(2-T 3) -6-F2 L2, 5-WR g
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[a]}24.5 (¢9.0,DMF) ;43 ¥k C,,H,NO, ; ESI-
MS m/z:214 [M + Na]*;'H NMR ( DMSO, 500
MHz) §:4.32 (1H,m,H-3),7.93 (1H,brs,4-NH) ,
2.92 (2H,s,H-6),7.17 (2H,d,J =7.2 Hz,H-8,
12),7.26 (2H,m,H-9,11),7.21 (1H,m,H-10);
"C NMR (DMSO, 125 MHz) §:175.4 (C-2),58.5
(C-3),157.4 (C-5),36.5 (C6),135.7 (C-7),
129.9 (C-8,12),128.2 (C9,11),126.8 (C-10),
Lot 5 Seik s Y A B e e 4
(4S) 4R HE-1,3 -0 me-2 ,5-fif]

wEWSs pasd(HEE) ;51X CLH,
0, ;ESI-MS m/z:389 [M + Na] *;'H NMR (CDCL,,
500 MHz) §:7.37 (1H,d,J =8.5 Hz,H-2,6),7.06
(1H,d, J =8.5 Hz,H-3,5),3.88 (3H,s,H-7),
6.76 (1H,s,H-5"),3.69 (3H,s,H-7'),3.61 (3H,

s,H-8"),7.55 (2H,d, J =8.6 Hz,H2"",6"") ,6.99
(2H,d,J =8.6 Hz, H3"",5""),3.87 (3H, s, H-
7'");”C NMR (CDCL,, 125 MHz) §:124.4 (C-1),
131.5 (C-2,6),114.6 (C-3,5),159.4 (C4),55.3
(C-7),121.4 (C-1"),151.4 (C2"),144.2 (C-3"),
135.4 (C4'),111.4 (C-5'),149.1 (C-6"),60. 8
(C-7'),,60.7 (C-8"),130.3 (C-1""),130.2 (C-
2'",6"),113.6 (C-3"",5""),158.9 (C4'"),55.3
(C-7") o ALt S5 scmfdfan ™ — 80 s b i
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wEwme HEAsHi(FHEE) ;mp. 293 ~295 C;
5F 3k C5 Hy N,O,; ESI-MS m/z:299 [ M +
Na]*;'"H NMR (DMSO,500 MHz) §:9.15 (1H,br
s,1-NH) ,4.66 (1H,m,H-3),9.27 (1H,br s,4-
NH) ,4.18 (1H,m,H-6),3.57 ~3.24 (2H,dd,J =
13.6,5.3 Hz,H-7),7.38 (2H,d,J =8.4 Hz,H9,
13),7.11 (2H,d,J =8.4 Hz, H-10,12), 11.40
(1H,br s,11-OH) ,1.65-0.97 (2H,m,H-14),1.96
(1H,m,H-15),0.92 (3H,d,J =6.6 Hz, H-16),
0.90 (3H,d,J =6.6 Hz,H-17);”C NMR (DMSO,
125 MHz) 6:169.5 (C-2),57.7 (C3),168.2 (C-
5),54.3 (C-6),40.4 (C-7),127.7 (C-8),132.5
(C9,13),116.8 (C-10,12),158.7 (C-11),45.3
(C-14),24.9 (C-15),23.7 (C-16),21.8 (C-17).,
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LEWT HAE & (HEE) ;mp. 148 ~150 C;
5F XK C, Hy N,0,; ESI-MS m/z:219 [ M +
Na]*;'H NMR (DMSO,500 MHz) §:5.76 (1H,br
s,2-NH),3.97 (1H,m,H-3),3.63 (2H,m,H-6),
2.07-1.92 (2H,m,H-7),2.41-2.05 (2H, m,H-8),
4,11 (1H,d,J =8.0 Hz,H9),2.66 (1H, m, H-
10),1.09 (3H,d,J =7.7 Hz,H-11) ,0.95 (3H,d,J
=6.8 Hz, H-12);” C NMR (DMSO, 125 MHz) &
169.9 (C-1),60.5 (C-3),165.1 (C4),45.2 (C-
6),22.4 (C-7),28.3 (€C-8),58.9 (€C9),28.5 (C-
10),19.5 (C-11),16.1 (C-12), Dk I %4k 5 3Chik
Wit > A2 e A T N (3R, 8aS)-3-5
PHE-S AT 1,2-a [ LBR-1,4- 1,

wEWS HEAsHi(FHEE) ;mp. 230 ~232 C;
5 F & A CH,, N,0,; ESI-MS m/z: 207 [ M +
Na]*;'H NMR (DMSO,500 MHz) §:8.11 (1H,br
s,1-NH),3.76 (1H, m,H-3),8.14 (1H,br s, 4-
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NH),3.86 (1H,dd,J =6.7,2.3Hz,H-6),1.60 ~
1.46 (2H,m,H-7),1.81 (1H,m,H-8),0.86 (3H,
d,J] =6.7 Hz,H9),0.88 (3H,d,J =6.7 Hz, H-
10),1.26 (3H,d,J =6.7 Hz, H-11);"” C NMR
(DMSO, 125 MHz) 8:168.4 (C2),52.6 (C-3),
168.9 (C-5),49.9 (C-6),42.6 (C-7),23.6 (C-
8),21.9 (C9),23.0 (C-10),19.6 (C-11), L) I
B 5 ScHk s — B e kA 8 (38,
6S)-3-5 T H-6-H -2 | 5-UR IR [,

wEWY s (HEE) ;51 CyH
N, O, ; ESI-MS m/z:271 [M + Na]*;'H NMR (DM-
S0,500 MHz) 6:7.88 (1H,br s,1-NH) ,4.08 (1H,
m,H-3),8.20 (1H,br s,4-NH),3.92 (1H,d,J =
3.8 Hz,H-6),2.932.71 (2H,dd,J =7.6,2.6 Hz,
H-7),7.23 (2H,d,J =7.4 Hz,H-9,13) ,7.26 (2H,
m,H-10,12),7.21 (1H,m,H-11),3.35 (1H,m,H-
14),1.08 (3H,d,J =6.5 Hz, H-15);"” C NMR
(DMSO0, 125 MHz) §:167.4 (C-2),56.6 (C-3),
169.1 (C-5),60.9 (C-6),39.3 (C-7),136.9 (C-
8),130.3 (C9,13),128.2 (C-10,12),126.7 (C-
11),72.6 (C-14),19.6 (C-15) . VI b %4 5 ik
WAt R B HE A 9 N (35,68) -3
He-6-(1-524H) 2,5-WRE HH .,

wEWI0 HEES(PED) ;01728 C,Hy
N, O, ; ESI-MS m/z:285 [M + Na] " ;'H NMR ( DM-
S0,500 MHz) 6:7.79 (1H,br s,1-NH) ,4.06 (1H,
m,H-3),8.13 (1H,br s,4-NH),3.78 (1H,d,J =
3.7 Hz,H-6),2.90-2.69 (2H,dd,J =7.6,2.5 Hz,
H-7),7.22 (2H,d,J =7.4 Hz,H-9,13) ,7.25 (2H,
m,H-10,12),7.19 (1H,m,H-11),3.93 (1H,m,H-
14),1.55-1.32 (2H,m,H-15) ,0.95 (3H,t,J =7.4
Hz,H-16);"” C NMR ( DMSO, 125 MHz) §;167.6
(C-2),56.9 (C-3),168.3 (C-5),59.3 (C-6),39.5
(C-7),136.8 (C-8),130.2 (C-9,13),128.1 (C-
10,12),126.6 (C-11),73.7 (C-14),26.1 (C-15),
11.3 (C-16) o LA b % ¥ 5 3Cmk i ™ A — 5,
M E RSP 10 2y (3S,65)-3-KI1-6-(1-5 AN
5£)2,5-WRE i,

3 e
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