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1. 88 R R 2= B VE I AT 5 b0, g 200433
2. BB ERFHAMEER AR F T EAYHERLR =, LI 200240

(WE] a6 XHHSIEHA LR Brevibacterium sp. UMWl 158, F i 2 ARRE G Seph-
adex LH-20 B AT (438 |55 280 W AR 4318 (HPLC) 55 BE AR 68 3% £ R X 75 28 W 1 2 R 0 Tig 42 HO W A7 43 B 2l Ak, 78 A% 1 4t 4k
(NMR) JF 3 (MS) ZF B I 0% 7 R B 5 SCHR He Xt i 2 mb Bxd oz iy b frsese, & & Hamas t AR K& Y. 4
% R - (LT R -L- RN &) (1) - (L2 R -L-H i 2 ) (2) (- (L & R -L-% 2R ) (3) \ FF-(L-ili 0 AR - L4 &
) (4) - (- &R -L-IH &) (5) R (L-S AR -H 2 ) (6) - (LA BR-L-Z & W) (7)., 48 AU 2z
B2 5 A R AR B A T R B R X 7 B G W  E IR MW  Brevibacterium sp. 4B E],
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Cyclic dipeptides in actinomycete Brevibacterium sp. associated with sea cucumber Apostichopus japonicus

Selenka: isolation and identification
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[Abstract] Objective To investigate the secondary metabolites of actinomycete Brevibacterium sp. associated with the
sea cucumber A posticho pus ja ponicus Selenka. Methods The ethyl acetate extract of the actinomycete was purified by repeated
column chromatography on silica gel, Sephadex 1LH-20, and high-performance liquid chromatography (HPLC) to obtain pure
compounds; and the compound structures were elucidated by spectroscopic analysis (nuclear magnetic resonance, NMR; mass
spectrometry, MS) and the results were compared with the previously reported data. Results Seven compounds were isolated:
cyclo-(L-Pro-L-Phe) (1) . cyclo-(L-Pro-L-Met) (2), cyclo-(L-Pro-L-Tyr) (3), cyclo-(L-Pro-L-Val) (4), cyclo-(L-Pro-L-
Pro) (5), cyclo-(L-Val-Gly) (6), and cyclo-(L-Pro-L-LLeu) (7). Conclusion This is the first report on the secondary
metabolites of microorganisms associated with the sea cucumber A postichopus japonicus Selenka, and all the seven compounds
have been reported from the actinomycete Brevibacterium sp. for the first time.
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WS A 8 , 45 I H AW 2 Eupentacta frau-
datriz F B Acremonium striatisporum 57 &
159 300 — Z 50 B A v 45 40 i #E 0 kY s R AEee
DL e B S L M A B E picoccum spp. W0
R EN G R T MR BRI A

T - HR T 1 1 W o 1 R v AR TR X
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Fig 1

1 #H#E7EE

1.1 & SRR BSR4 85
FAZ U D\ 5 i 2 K BE 43 A3 )L MR 4 16S RNA
ARG KB O EEN Brevibacterium sp. » AR
FETESE R R R 2 2 2 el G W o h ol L G
S HS-30, PR RREEFP 2] M1 855536 (10 g AT M
TEM .4 g BERE,2 g SRR, 1 L A& K) F,28°C
130 r/min 8 N, B N W AR B 5% 1 8, LB 5%
30 L,

1.2 EEMEL5RXA HZQF280 B iR ZE W EH
1 ; LDZH-200KBS #I 57 5 Fk J7 28 35 K i 4% 5 Bruker
Avance-500 , Avance-400 A% i L PR A3 ; MAT -212 Jii 3%
10 SGW-1 [ 3l i€ Y6 10 XT5 & fil B 5 I %2 1%
Agilent 1100 20 & AH € 3% (L [ RID #5 M 2%, Zorbax
300-Cys (250 mm < 9. 4 mm. 5 pm) J; TLC 3 JZ 4
FE €T Ak X M B B 55 R T R S T R I
Sephadex LH-20 #E#X H Amersham Pharmacia Biotech
A7 TR TRORE €35 B T 500 8 43 A 4l , HPLC o TR
Fh kol , 2 i 255 A LAl A w A,

Structures of cyclic dipeptides 1-7

1.3 Ri#ZFHeR_-RE5 5B 30 L Brevibacteri-
um sp. KEER SRR LR AE B 3 W, Il R vk
GRPFHLIR T 2.2 g, KR &R AT )2 B B B e iR
(CEH e : NBl =50 : 1~1: 2)f85] 23 M5
(Fr.1~Fr. 23), Fr. 12(213. 1 mg) & Sephadex
LH-20 &M 3% (CHCL, : MeOH=2 : 1) )& IEAH
FERCHE L35 (10 ~ 40 pm BEE, S H b « N =
5 1PEM 43 B 2l 1645 B4k 59 1(20. 8 mg) il 2
(3.6 mg);Fr. 15(103. 5 mg) % Sephadex LH-20 ¥
JERE {63 (CHCL, = MeOH=2 = 1) J 1E A Bk Ik €5
HE(10~40 pm BERE . B BE « WA =8 = 1 YEMD
e aife g B2 A-& W 3(10. 2 me) Ml 4(1. 5 mg);
Fr.17(412. 9 mg) %4 Sephadex LH-20 & #: (4 3%
(CHCl; : MeOH=2 = 1) S 1F #H fif figg # 243 (10 ~
40 pm FERE AP BE - INE =2 = 1 PR 4 2 4l
AR A Y 5(49. 4 mg); Fr. 20(191. 2 mg) &
Sephadex LH-20 #¢ i A €& 3% (CHCl, : MeOH =
2+ 1) IF AHRE A A3 (10 ~40 pm BERE, A H
BE o N =8 : 1 YE) & HPLCGR A : 26 % H BE-
K ;1. 5 ml/min; #17: 30°C) 40 & 4l 1k 15 2] 1k
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AW 6(1.4 mg) M 7(2.6 mg).
2 # R

2.1 e 1esgmiEe [ FED,
m. p. 189~193°C ;[a]b = —92. 6°(¢ 0. 36,CDCl3) ;
ESI-MS(m/2) :245. 14 ([M+H]") ;' HNMR (400
MHz,CDCly) ;4. 05(1H.t,J=7.5 Hz,a-H Pro),
2.31(1H, m, g-H Pro), 1. 96 (1H, m, 8-H Pro),
1.98(2H, m, y-H Pro), 3. 60 (2H, m, &~-H Pro),
4.25(1H,dd, J = 10. 4,2. 9 Hz,oH Phe), 2. 78
(1H,dd.J =18.5,10. 3 Hz.-H Phe),3. 57 (1H,
m,5H Phe),7.20(2H,m,2,6-H Phe),7. 34(2H,
m.3,5-H Phe),7. 33(1H, m,4-H Phe).5. 92(1H,
s»N-H Phe), DA F¥#s 5 3CHR[10-11 X% BR— 3, ik
&Y 1 82 NH-(L-IEBR-L-ENAR) .
2.2 Afebdp 2l IRFEOH K, m p.
165~167°C; [alt = — 83. 2° (¢ 0. 15, EtOH);
ESI-MS (m/z): 251. 14 ((M + Na] ), 227. 14
((M-H] ;' HNMR (400 MHz, Methanol-d, ):
4.23(1H, m, aH Pro), 2. 31 (1H, m, g-H Pro),
1.97(1H, m, g-H Pro),1. 92(1H, m, y-H Pro),
1.98(1H, m, y-H Pro), 3. 51 (2H, m, -H Pro),
4.26(1H, m,a-H Met), 2. 07(1H, m, 3-H Met),
2.20(1H, m, 3-H Met).2. 62(2H, m, »-H Met),
2.00(3H,s,8-H Met) ; * CNMR (100 MHz, Metha-
nol-d,) :60. 3(a-C Pro),29. 3(8-C Pro),23. 5(y-C
Pro),46. 4 (5-C Pro), 172. 6 (CO Pro),55. 3 (aC
Met) ,30. 2(3C Met), 30. 4 (-C Met), 15. 1(5-C
Met),167. 9(CO Met), DA %5 3CHk[10, 1274
=8, e &Y 2 B8 W A-(L-If 2 R-L-H i
ikﬁai)o
2.3 Koy I3EmErT HEOKBE,m p 88~
90°C ;[al]iy =—118.9°(c 0. 26 ,EtOH) ; ESI-MS (mn/
2):261. 12([M+HJ]") ;' HNMR (400 MHz, pyri-
dine-d;) :4. 54 (1H,t,J =5. 4 Hz,a-H Pro),3. 55
(1H,m, 8H Pro).3. 33 (1H, m, #-H Pro), 1. 57
(2H,m, y-H Pro), 3. 63(1H, m,5H Pro), 3. 39
(1H,m,5-H Pro),4. 14(1H,dd.J=8.9,7.5 Hz,
o-H Tyr), 3. 33 (1H.dd, J = 14. 5,6. 5 Hz, 3-H
Tyr),3.57(1H,dd,J =14. 5,6. 5 Hz.g-H Tyr),
7.10(2H,d,J=8.4 Hz,2,.6-H Tyr).7.41(2H,d,
J=8.4 Hz,3,5-H Tyr),8. 52(1H,s,N-H Tyr),
PLE S 5 Semk [10-11,13] % I — 2%, #cfb &9 3

Y e - (LI AR L-FE W) .

2.4 Kb mangHmEE HOEHAE.m p 145~
147°C 3L ]t = —139. 7° (¢ 0. 16, EtOH) ; ESI-MS
(m/2):197. 12(LM+H] ;' HNMR (400 MHz,
Methanol-d,) :4. 20(1H,t,J =7.7 Hz,a-H Pro),
2.32(1H,m.BH Pro).2. 02(1H,m.38-H Pro).1. 94
(2H,m, y-H Pro), 3. 52(2H, m, §-H Pro), 4. 02
(1H.s,e-H Val), 2. 48 (1H, m, g-H Val), 1. 00
(3H.,d,J=6.5 Hz,y»-H Val),0. 92(3H,d,J =7
Hz,y-H Vab, DA E%dE 5 SCHk[10-11, 14 %) i —
LB E Y 4 %08 NI -(L-THE R -L-40 2 R .
2.5 e sesgmbEr HESEKPE,
m. p. 183~187°C;[a]p =—130.5°(¢ 0. 15, EtOH) ;
ESI-MS(m/2):195. 11 ([M+H] ") ;' HNMR (400
MHz,Methanol-d,) : 4. 33(1HX 2,t, ] =7.5 Hz,
a-H Pro),2.31(1H,m,3-H Pro),1. 98(1HX 2, m,
B-H Pro),1.98(2HX2,m,y-H Pro),3. 48(2H X 2,
m,5-H Pro);" CNMR (125 MHz, Methanol-d, ) :
62.0(CH X 2,a-C Pro),29. 0(CH, X 2,8C Pro),
24.5(CH, X 2, 7-C Pro),46. 5(CH, X 2,6-C Pro),
168.9(COX2), LA F%Hs 5 SCHk[15-16 %) i — 2,
WAL A Y 5 % - (L-IfE - L-TH A TR) .

2.6 AhMmewsMHmEEr HEORFEME,m. p. 150~
152°C ;[ a]f = — 59. 3°(c 0. 16, EtOH) ; ESI-MS
(m/z):157. 09 ((M+ HJ") ;' HNMR (500 MHz,
Methanol-d,) ;3. 73(1H,d, J =3. 5 Hz,e-H Val),
2.24(1H,m.8H Val),1. 02(3H,d,J =7 Hz,»-H
Val),0.96(3H.,d,J=7 Hz.y-H Val),3. 97(1H.d,
J=18 Hz,e-H Gly),3.84(1H.,d.J =18 Hz,aH
Gly) ;" CNMR (125 MHz, Methanol-d,) : 62. 0 (a-C
Val),34. 7(-C Val), 19. 2 (y-C Val), 17. 5 (y-C
Val),170. 6 (CO Val).45. 5(a-C Gly),169. 1(CO
Gly), Vb E%ds5 cmk[16 % I —20, ik 59 6
Y WA (LA R H =R .

2.7 b TegMmEr A6 &SFED,
m. p. 213~ 215°C; [« J¥ = — 134. 0° (¢ 0. 12,
CDCLy) s ESIMS (m/z): 211, 14 (M + H]");
"HNMR (500 MHz, CDCl;):4. 11 (1H,t, ] =8.5
Hz,o-H Pro),2. 35(1H,m,s-H Pro),2. 02(1H,m,
B-H Pro).2.08(2H,m,y-H Pro),3. 56(2H,m,5-H
Pro),4.02(1H,dd,J=9.0,2.5 Hz,e-H Leu),2. 35
(I1H,m,pH Leu),2. 02(1H, m,3-H Leu), 1. 15
(IH,m,y-H Leu),0. 99(3H,d,J=6.5 Hz,5-H
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Lew ,0.95(3H.d,J=7 Hz,6-H Leuw) ,5.98(1H.s,
N-H Lew), LA F%HE 5 SCHk[10-11] % B — 2, ik
G 7 %28 NHR-(L-THER-L-7Z ) .
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14 1k [ Y A i R A G A 2 S A
A A AR P A O R . FR AT R 2
PREBESN B 19 R R B Brevibacterium sp. JEXZTHE
AT A ) HEAT B SE A B 7 DI RS
Y, 228 % T LB W KN T Brevi-
bacterium sp. FrE1EH],

AR 2 il A Sh A W) e B HE W v ¥ 3R RS )
R IE TR ) R I IR B s
OIS 1 7 B | T 1 7 NS R SN IR o N
A= FCTE B B b B 2 B R E R BR IR A
Y- R RS A W B A T R A R L
DAL G I3 S 0 L O ELXE O I A R G K s
PRIPVE TN rb R S T R R A 2 T ) S
A7 % (gliotoxin) , %L & W1 & B o & B0 T 284, 7
% Gliocladium fimbriatum FEIF RS 554k,
AT BN 18 5 A YR 8 2R T 11014 Hh 3RS AY 4
AN IR IR AN )RR B Y B 6 IR 1

A SEARATHY IR RS W 5 Z HE 5 R
(1 2 v B A 28 A TR PR T AR S5 4 B A TR
b AR BT L R B BRI SR AR W A
Ak 2= B AL b iV FLE A R E— 2B AT 5E

)

4 FEEHR
JIr A VR P AR SO 88 BAT AR 55 0P 5%
[Z % x #K]
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