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Abstract : To study the chemical constituents from Bacillus HZ16. The compounds were isolated and purified by means of
chromatographic techniques and their structures were identified on the basis of spectral features. 8cyclic dipeptides,
named Cordycedipeptide A (1) ,(2E/Z,5Z)-2-[ (4-methoxyphenyl ) methylene ] -5-( 2-methylpropylidene ) -3, 6-pipera-
zinedione (2), Cyclo( Tyr-Pro) (3),Cyclo(Pro-Val) (4),Cyclo(Thr-Leu) (5),Cyclo(Pro-Thr) (6),Cyclo( De-
hydroala-Leu) (7) and Cyclo(4-OH-Pro-Leu) (8) ,were isolated from the organic extract of fermentation broths of Ba-
ctllus HZ16. These 8 compounds wereisolated from Bacillus sp. for the first time and compouds 1,2,3 and 8 showed sig-

nificant cytotoxic activity against the brine shrimp larvae, the mortality rate in 4 h were 96.3% ,89.2% ,96. 8% and

99. 5% ,respectively.
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E&EWw1 A@EE;'"H NMR ( DMSO-d, , 300
MHz) 6:7.98 (s,1H NH4),7.68 (s,1H,NH-1),
7.40 (br s,1H,NHa-13),6.91 (br s,1H,NHb-13)
4.20 (m, 1H,CH-3),3.77 (m, 1H, CH-6),2.69
(dd,J = 15.58 Hz,4.58 Hz,1H, CHb-11),2.31
(dd,J = 15.73 Hz,8.09 Hz, lH, CHa-11),1.86
(m,IH,H-7),1.42 (m,1H,Hb-8),1.20 (m,1H,
Ha-8),0.92 (d,/ = 7.1 Hz,3H,CH,-10) ,0. 85 (t,
J = 7.4 Hz,3H,CH,9);"”C NMR ( DMSO-d,, 125
MHz) §:171.3 (C-12),167.6 (C-2),166.8 (C-5),
58.6 (C-6),51.0 (C-3),38.6 (C-11),37.7 (C-
7),24.2 (C-8),14.9 (C-10),11.8 (C9), LI %
5 ScikaR i — 3T e E A 1k Cordyce-
dipeptide A,

HEM2  HEEGH NMR (Pyridine-d,
600 MHz) 6:11.07 (br s,1H,NH-1),10.83 (br s,
1H,NH4),7.62 (d,J = 9.0 Hz,2H,CH-13,17),
7.32 (s,1H,CH-11),6.95 (d,J = 9.0 Hz,2H,CH-
14,16),6.30 (d,J = 10.2 Hz,1H,CH-7) ,3. 66 (s,
3H,0CH,-18),3.20 (m,1H,CH-8),1.08 (d,J =
6.6 Hz,6H,CH,-9,10) ;" C NMR (CDCI,,125 MHz)
5:159.9 (C-15),159.7 (C-3,6),132.9 (C-2),
131.1 (C-13,17),126.9 (C-5),126.8 (C-12),
125.2 (C-7),115.1 (C-11),114.9 (C-14,16),
55.3 (C-18),25.6 (C-8),22.4 (C9,10) ; HR-ESI-
MS:m/z 287.1393 [ M + H] " ( caled. 287. 1390 for
CoHiyN,05) o LA FHE 5 SClikaas— 80, e
AWM 2 S (2E/Z,57) 2-[ (4-Methoxyphenyl ) meth-
ylene ]-5-(2-methylpropylidene ) -3 ,6-piperazinedione,
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wE&W3 PH@Ek;'H NMR ( DMSO-d, , 300
MHz) 8:9.12 (s,1H,420H),7.77 (s,1H,4-NH) ,
7.05 (d,J] = 8.4 Hz,2H,CH-2",6"),6.64 (d,J =
8.4 Hz,2H,CH-3",5") ,4.24 (t,J = 4.8 Hz,1H,CH-
6),4.04 (m,1H,CH-3),3.40 (m,1H, CH,9a),
3.20 (m, 1H, CH,9b),2.91 (2H, CH,-10),2.00
(m,1H,CH,-7a),1.72 (m,2H,CH,-8),1.42 (m,
1H,CH,-7b) ;”C NMR (DMSO-d,,75 MHz)5:168. 8
(C-5) 165.0 (C-2),155.8 (C4"),130.7 (C-27,6),
127.0 (C-17),114.7 (C-3%,57),58.35 (C-6),55.9
(C-3),44.5 (C9),34.7 (C-10),27.7 (C-7),21.8
(C-8). DALud 5 sckafan —2" , s e e b
¥ 3 24 Cyclo( Tyr-Pro) ,,

&w4 P@EA;'H NMR ( CDCL, 300
MHz) 6:6.30 (brs, 1H,NH4),4.04 (t,J = 4.5
Hz,1H,CH-6),3.90 (brs,1H,CH-3),3.58 (m,2H,
CH,9),2.60 (m,1H,H-10),2.30-1. 80 (m,4H, H-
7,8),1.04 (d,J] = 6.9 Hz,3H,CH,-11) ,0.88 (d,J
= 6.9 Hz,3H,CH,-12) ;”C NMR (CDCl,,75 MHz)
5:170.2 (C-5),164.9 (C-2),60.3 (C-3),58.7 (C-
6),45.0 (C9),28.4 (C-7),28.3 (C-10),22.2
(C-8),18.9 (C-11),13.9 (C-12), DI FEHE S X
FikA s — 8 B E A 4 9 Cyclo(Pro-Val) .

wE&EWS5 P@Ek;'H NMR ( DMSO-d, ,300
MHz) §:8.11 (s,1H,NH-1),7.91 (s,1H,NH4),
4.93 (d,J = 5.5 Hz,1H,0OH-7a),3.97 (m,1H,
CH-6),3.63 (m,1H,CH-3),3.49 (m,1H,CH-7),
1.81 (m,1H,CH-10),1.68-1.60 (m,2H,CH,9),
1.08 (d,J = 6.6 Hz,3H,CH,-8) ,0.87 (d,J = 6.6
Hz,3H,CH,-11),0.84 (d,J = 6.6 Hz,3H, CH,-
12);”C NMR (DMSO-d,,125 MHz) §:168.5 (C-
2),166.6 (C-5),66.6 (C-6),60.4 (C-7),52.6
(C-3),44.9 (C 9),23.2 (C-10),23.0 (C-11),
21.4 (C-12),20.0 (C-8), VI % 5 SCikdikiE —
O M E LAY 5 M Cyelo( Thr-Leu)

&we P[E{A;'H NMR (CDCL, 300
MHz) §:7.33 (br s,1H,NH4) ,4.25 (m,1H, CH-
6),4.00 (m,1H,CH-3),3.65 (br s,1H, OH-10),
3.46 (m,3H, CH,-9, CH-10),2.40-1.60 (m,4H,
CH,-7,CH,-8),1.25 (d,J = 6.2 Hz,3H, CH,-
11);”C NMR (CDCl,,75 MHz) §:170.1 (C-5),
165.2 (C-2),65.3 (C-10),59.3 (C-3),58.7 (C-
6),45.0 (C9),27.8 (C-7),22.3 (€C-8),19.0 (C-

1), Db RS ot E —50 " i e e e gy
6 % Cyclo( Pro-Thr) ,

w&WT H@ER;'H NMR ( DMSO-d, , 300
MHz) 6:10.44 (br s,1H,NH-1),8.39 (brs, 1H,
NH4),5.17 (s,1H,CH,-11a),4.77 (s,1H, CH,-
11b),3.96 (m,1H,CH-6),1.80 (m,1H,CH-3),
1.57 (m,2H,CH,-7),0.86 (d,J = 6.5 Hz,6H,
CH,-9,10) ;”°C NMR (DMSO-d,,125 MHz) §:166. 4
(C-5),158.2 (C-2),134.6 (C-3),98.8 (C-11),
53.7 (C-6),43.5 (C-7),23.3 (C-8),22.6 (C9),
22.1 (C-10) , Db $cd 5 ScmkaRaE — 807wk
EMNAEY T F Cyclo( Dehydroala-Leu) .

&w8 [ A;'H NMR (CD,0D, 300
MHz) 6:4.20 (m,1H,CH-8) ,4.03 (m,IH,CH-6),
3.51 (m, 3H, CH-3, CH,9),2.49-2. 15 (m,2H,
CH,-7),1.94 (m,3H,CH-11,CH,-10),0.92 (m,
6H,CH,-12,13) ; HR-ESI-MS;m/z 249. 12096 [ M +
Na] ™ (caled. 249. 12111 for C,, HxN,O;Na), LI I
Bl -5 ScmkdiE — 30 MG 8 Cyclo
(4-OH-Pro-Leu)
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Table 1  Toxicity of compounds 1-8 with mortality rates (% )

Sample 1 2 3 4 5 6 7 8 Actinomycin D

Mortality 96.3 89.2 96.8 24.6 63.6 51.3 41.5 99.5 100
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