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Bioactive cyclodipeptides extracted from marine microbes in East China Sea
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istry and Molecular Biology, College of Basic Medical Sciences, Second Military Medical University, Shanghai 200433, China)
[ABSTRACT] Objective: To search for bioactive compounds from marine microbes. Methods: Pyricularia oryzae was used to
screen microbes. Compounds extracted with EtOAc from the fermentation broth of F8712 strain(an active microbe screened out)
were separated, The chemical structures of the separated compounds were identified by ' HNMR, "CNMR and ESI-MS tech-
niques. Results: Six cyclic dipeptides, cyclo(Ala-Leu), cyclo(Ala-Ile), cyclo(Ile-Pro), cyclo(Val-Pro), cyclo(Leu-Pro) and cy-
clo(Leu-Val), were obtained. Conclusion: None of the 6 cyclodipeptides has any anti-Pyricularia oryzae activities. Compound
V has potent inhibitory effects on Vibrio anguillarm with a minimum inhibitory concentration of 0. 07 pg/ml.
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;H\: 'T‘ 1 H&E—ﬁﬁ?}% {ﬁ ll,i EI/‘J gEH% F8712 *ﬁ *u@ﬁé%% I : 3-isobutyl-6-methylpiperazine-2, 5-dione; I :

3-sec-butyl-6-
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methylpiperazine-2,5-dione; [l : 3-isopropyl-hexahydropyrrolo[1, 2-
o] pyrazine-1, 4-dione; IV : 3-isobutyl-hexahydropyrrolo [ 1, 2-a ]
pyrazine-1, 4-dione; V : 3-sec-butyl-hexahydropyrrolo [ 1, 2-q ]

pyrazine-1,4-dione; V[ : 3-isobutyl-6-isopropylpiperazine-2,5-dione
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1 #MFAE

1.1 A E M Agilent 1100 & %W AH AL,
STUART SMP11 % £ 7 1% , Bruke-300 2% f# 4t 9%
i, Micro-Mass Q-TOF ¥, M\ aEH H A K
WRSFF AW UG it MR R R AL A
EibE 10 g EREE 10 g, FRF 0.4 g, EAR 4 g,
pH 6.0,77K 1 000 ml, B 2 %508,

1.2 Be @Ak Hmits s RAPEEREERE 6
lern 71 P 3ol 114 ¥ 7K B i 328 A5 i R R A A R 0 B R
FoV MR ARG R BRI BT VR L AL S TR I B R T
[ T 8 N T 06 7K YR B35 77 35 b 0 A7 36 2 O 32
528 H Bk F8712,

1.3 B@EAe LB R4 d R (100
ml #E#i .20 ml KD 5 000 r/min 2.0 10 min.id
T 83 25 TR 1R L X 0 YR 2 A R A A R A T, 3 B e /)
T AR ) B B A BUAE 100 4% LA B A9 78 R BF 5 %)
S R T5 2, B e /NI MW OEE D 1/256 1
F8712 e NGR4T 4 B X 42, §7 KRB (2 000
ml #0400 ml K WEW) K BEJ 1Y F8712 A WM [n]
R A7 R 0 R O I R L R BRI ke S A B AR IE
TPk,

1.4 B8 ARG S BRELT KR AR
JEfR 3R 30 L F8712 K EW)5 000 r/min &5 .L> 10
min, KK SR 288 285 15 T B4 B 4 B
3L IR ZE T R, A 5 B O TR L BRIZ A 10.3 ¢
FNE TR 48,2 g, X R OBRIRE 2 R TR
RS, DL -0 B 66 B2 BRI . AR )5 38 i HPLC
(CH;OH/H,O = 20% ~ 40%, Agilent ZORBAX
Extend C18 #£,4. 6 mm X 250 mm) 4fi 1k 1 % , 56 14
BET 8 AMMEA W, ARG AR TS A R
SRR AR TR T Hoh 6 MM AR
S5k XX 6 AN A W HEAT TR I B RN 68 5 TR 1
PRI E

2 & R

2.1 ey ~Vwag#mis EW) . AE
WA ,m. p. 231 ~233°C,ESI(m/2z): 185(M+H),
207(M+ Na) . 2 1 X} 70 F B & 4 184, HNMR
(300 MHz,CD, 0D, 4. 0(1H,q,J=1.2 Hz),3. 98
(1H,dd,J=5.8,7.0 Hz),1. 73(2H.m) . 1. 45(3H,
d.J=7.3 Hz),1.63(1H,m),0. 98(3H.,d,J =5.5
Hz),0.96(3H.d.J=5.1 Hz), DEPT YCNMR(75
MHz,CD,0D, §) 171. 5(s),170. 9 (s), 54. 8 (d),
52.1(d),45.3(1),25.4(q),24.0(d).22. 4(q),21. 5
(q). M DEPT i 5171.5(s),170. 9(s) BH 2 1~k

Wi B e, g5 A & R B 3%, HE W 4> o Kk
CoHis N, O, AU T E B 1% Ik A A5 5 1T g X o % 74
PHE 55 T A XESE W iZ AL & W 8 B[ Ala-Leu], £
SCHRAS B L A% e AR P SOk AR — B, 0%
1t & W % % N 3-isobutyl-6-methylpiperazine-2, 5-
dione,

AW D AR, m. p. 233~234C, ESI
(m/z) :185(M~+H) ,207 (M~ Na) , i 2 # %} 53 F 5
WO 184, TRE WAL AW T M Ak, 4y 7 L
CoHisN>O.,'HNMR (300 MHz. CD;OD, &) 4. 03
(1H,q.J=1.4 Hz),3.91(1H,dd,J=2.0,4. 7
Hz),1.96 (1H, m), 1. 54(1H, m), 1. 25(1H, m),
1.42(3H.,d,J=6.9 Hz),1.02(3H,d,J=6.8 Hz),
0.96(3H.t, J =7.5 Hz), DEPT "“CNMR (75
MHz,CD;OD, §) 171. 6 (s), 169. 6 (s), 61. 3(d),
52.1(d),40.6(d),26.0(t),21.5(q),16.0(q ,12.7
(. ATHE-MEYEENRE A5 HELS
Yol 3R [ Ala-Tle ], 28 SCHR A B L A% 36 IR R 5
SCHRYY BEA — B, WO B WS E N 3-sec-butyl-6-
methylpiperazine-2,5-dione,

LAY D A B AK . m. p. 185~187°C, ESI
(m/2) :197(M~+H) ,219 (M~ Na) , i 2 H %} 53 F i
#4196, HNMR (300 MHz,CD;0OD, §)4. 2(1H,
m),4. 04 (1H, m), 1. 98 (1H, m), 3. 51 (2ZH, m),
1.97(1H, m), 2. 5(1H, m), 2. 35(1H, m), 1. 95
(2H,m),1.1(3H,d,J=7 Hz),0. 94 (3H,d,J =
6.9 Hz), DEPT " CNMR (75 MHz, CD,0OD, §)
173.1(s),168.0(s),61. 9(d),60. 5(d),50. 3(d),
46.6(t),30.3(d),29.99(1),23.7(t),19.3(q),17.1
(@), BRI E 3 5 A A& P 2L, %A &
Yoy 708 CloHus N, O, BALE Y T Ml 2 — A it
FIVEE , A X #HE W7 HC 45 44 O 38 [ Val-Pro ], 28 SCHA #&
] | A AL 1R 3 5 SOk A — 2, SO A&
% % N 3-isopropyl-hexahydropyrrolo [ 1, 2-a ]
pyrazine-1,4-dione,

AW (V) I EH K, m. p. 158~160°C , ESI
(m/2) :211(M~+H) ,233 (M~ Na) , i & H %} 53 F 5
4 210, HNMR(300 MHz,CD,0D,§)4. 25(1H,
m),4.12(1H,m),3.51(2H,m),2. 0(2ZH,m),2. 1
(1H,m),2.35(1H,m),1.95(2H.,m),0. 96 (3H.,d,
J=2Hz),1.5(1H,m),2. 0(1H,m),0. 94(3H.d,
J=1.5 Hz), DEPT "CNMR(75 MHz,CD,0D, )
172.2(s),168. 3(s),60. 2(d),54. 5(d),46. 5(t),
39.3(1),29.0(1),25. 6(1),23.8(q),23. 7(1),22. 4
(@), BREIARIETE 5059 2L, A X 53 7 B i
B2 2% 14,02 —4 CH, Mk &9 4 F X
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K CiiHis N2 O, %8 78 H 4548 Jy 35 [ Leu-Pro], 43
TR B L A% R LR PR S SRS SR — B0 WOz Ak A
Y % F N 3-isobutyl-hexahydropyrrolo [ 1, 2-a |
pyrazine-1,4-dione,

AW V) HEH K, m. p. 161 ~163C, ESI
(m/z):211(M~+H) ,233(M-+Na) , iy & F8 % 73 55
oA 210, TRE LA IV Y 5+ 44 K . HNMR (300
MHz,CDCl;,8) 6. 28 (1H, br,s), 4. 06 (1H, m),
3.95(1H,m),3.5(2H,m).2. 3(2H,m),2. 05(2H,
m),1.9(1H,m),1.41(1H,m),1.16(1H,m), 1. 05
(3H.d, J =7 Hz),0. 91 (3H,d,J =2.6 Hz),
DEPT " CNMR (75 MHz, CDCl;, §) 170. 1 (s),
165.1(s),60. 5(d),58. 8(d),45. 0(t),35. 3(d),
28.5(1),24.0(0),22.3(0),15. 7(q),12. 1(q) , B
AR EE S S IV L 278 ChHNO,,
W E H A K N 3R [Tle-Pro], 28 SCHR A B 4% 1 L 4R
Pl 3 55 SOk 58 42— B0, ¥k D Al B i S R R ALK
B3R [ D-lle-D-Pro ], HiZ Ak & W) % %€ N 3-sec-butyl-
hexahydropyrrolo [ 1,2-a] pyrazine-1,4-dione,

AW VD AR, m. p. 262~264°C, ESI

(m/z):213(M~+H),235(M-+ Na) , iy & FH X 73 55
#4212, HNMR (300 MHz,CD;0D, §)4. 0(1H,
m),3.9(1H,m),1.64(1H,m),2. 41(1H,m), 1. 89
(2H,m),1.06(3H,d,J=7.1 Hz),1(3H,d.,J =
6.4 Hz),0.96(3H,d,J=6 Hz),0.94(3H,d,J =
5.6 Hz),6.38(1H,br,s).6.6(1H,br,s), DEPT
"CNMR(75 M Hz,CD;0D,§)168. 8(s),167. 3(s),
60.2(d),53.0(d),43. 7(d),31.5(t),24. 2(d),23. 3
(q),21(q),18. 8(q),16. 4(q) ., AZREILHR A 1 55 1k
W1~V ER,HENZLSW S TR
CiiHao N Oy 8549 31 [ Leu-Val ], 28 SCHR A B, 4%
i T 1 3 5 SR AR — B, WOz Ak W S e
A 3-isobutyl-6-isopropylpiperazine-2, 5-dione,
2.2 FHMNELER ERMGLE SR F8T12
TR R A TR VAR A %o A i B A R o T M, SRR R A
W TR T 8 FAE T B3R B 1 dae /DN 4% 14 9 32 53 3
7.8 pg/ml Al 0. 98 pg/ml AHAFE R E X 6 4
A& W AR AT 2 I H X R s 1 0 ) B 5 B A A
FH . SR S A A Wy ik — 2D BT BT I E R
BAL AWV X8R E A B B A MIC
4 0.07 pg/ml,
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