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Research on Cyclo-Dipeptides from the Coral-Derived Endophytic
Bacteria Pelomonas puraquae sp. nov of South China Sea

DENG Yun' ,HU Guping” ,CHEN Xiaojie' ,LIU Bingxin' ,DAI Shuwen' ,HE Xixin' ,ZHANG Cuixian'
(1. School of Chinese Material Medica, Guangzhou University of Chinese Medicine,
Guangzhou 510006, China;

2. School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Eight compounds 1-8 were obtained from the fermentation broth and mycelium of B-2 through
modern methods for isolation and purification in order to research secondary metabolites from coral-de-
rived endophytic bacteria Pelomonas puraquae sp. nov(B-2) . Their structures were analyzed by 'H and
“C NMR, MS and physical methods. The results indicated that they were composed of 8 compounds in-
cluding cyclo( Hyp-Phe) (1), cyclo( Pro-Tyr) (2), cyclo( Phe-Gly) (3), cyclo(Phe-Ala) (4), cyclo
(Ala-Tyr) (5), cyclo(Leu-Gly) (6), cyclo( Gly-Val) (7) and cyclo( Ala-Val) (8). They were all cy-
clo-dipeptides and first acquired from the coral-derived endophytic bacteria Pelomonas puraquae sp. nov
(B-2).
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WS A G IR R IR I T ORI TERTI LI
WS K BB PN A 4 Pelomonas puraquae sp.
nov(B -2) EFEEKER, LR, [FHZ
BRI PERIF S 22 W 1 Pk B A 0 A e i 3
FET U, X B -2 ARSI AT, dE
FEJZ T (BE G, ODS il Sephadex LH — 20 45) 1
HPLC 7rggafifk, 1328 Mikfb &), & NMR
FMS K4y P RO BR A 8 A5 SRR 3R (R
I = AN) k(1) ER Ol - B8) Ik (2) FRCRN
=) ZHR(3) R (EN - N) ZJIk(4) FR(A -
%) ZRK(S) ER (5 - H) ZR(6) IR (H - %) —
JR(T) (N - &) Z K (8) o Fr Atk & Wy 3
TR HEWONZE R P E R DR RPIZE
Y B pUME, O R e S R
P, AR AR S T B T R S
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B 1 WA 40 Pelomonas puraquae sp. nov(B -2)
PR kAL, 2, 3, 4,5,6,7, 8
Fig. 1 Chemical structures of compounds 1, 2, 3, 4,
5, 6, 7, 8 from coral-derived bacteria

Pelomonas puraquae sp. nov (B -2)

e

L1 UE5HHE

&% : GZX —9070MBE fa i 5 5246 (L i1
M A BRAF) s M TIES (IR MNFbik &
J7); ER = 120A H1F R (HA A&D 2 H]);
HH-ZK6 /K5 (X TR A R TTEA A 5
DZ -900 k% #% (R EWMARLRRE] ) ; IX
B75L AN X A S A S 28 ROK T (RIBAEZE
BEIF AT RN D) 3 HYG-A SR FEM (T %

M =AU G A PR A A ) o AVANCE AV400 -5
% PR A (FHi 1 Bruker 4y H]); Varian INO-
VASOONB jf# 3 4 g L R A (£ [ Varian 23 7]) ;
VG ZABHS JFii%{¥ (Z£[H Finnigan /3 5)) ; Orbitrap
Elite 5 40 ¥¥ i 1% 1¢  ( Thermo Scientific 23 # ) ;
LCQDE-CAXP ik Al 3% - Bk ik AL (3£
Finnigan 23 7 ) 5 QuikSep il £ B o 2% M AH (4315 A
(A HEG R RTHELAH]) o

R EEMR. BEEE . FRIRE (BR, T
%ﬂe)ﬁﬂi%ﬂﬁﬁﬁﬁ/\j) Gk (CP PNE
MR A7) 5 el ()N T 25 KR A
BRAF); AMhEE, 2RO, £ T B, B
(AR, RiEla TR TAHRAR) ; HEE
JiE (200 ~300 H, #E#EHEALT ).

BEfp. £ A Y Pelomonas puraquae sp.
nov(B -2) HiE p AN AR, T ER
IFFE 5 v ¥ T T AT 5 T 9 I AR AR 53 R A b g
FE, FEMRAE TN P B 25 R vh 227 B i P i AR
e e
1.2 B-2@EENSXE

B -2 A EA 40 mL WK LB By 5 4k
(ZFRRE w=3.0% ., W4k w=2.0% BEH
w=1.0% ., FEHEMK w=0.05% . A\ T¥#EK 500 mL,
INZEIE K E %% 1 000 mL, pH=7.0) {100 mL
=M, 7628 CFERAF 150 r/min 553% 2 d 55
TR WIGZA I (1.5 mL) TR 38
(FET1Hn 500 mL AR LB B 3:4L) , 28 CHEREE IR
7 d BEMARBEA, 5 ikR (A RERESR200 1),
1.3 RESE

Vo TRVRORI TR A R R0 A . R RO AR &
18 L, RIS LR R (EtOAe) . IET
B (n-BuOH) FEATZEHC, I8 He M1 SCA LY 7145 3
KB EtOAc 328 (72.6 g) Fl n-BuOH 32
(131 g) o BAFAHESRIEER ) (iK1 d),
JIr i P B SR BOROR vk 4 SR BIRE 69 ¢ RE
K Z 1 L, KUK A% &% EtOAc Al n-BuOH
TR AP EL 2 B, s R A 4 Ok, 79 3 TR A 1Y
EtOAc 27 12.8 g fll n-BuOH }2# 22 ¢, £ TLC j&
BRI RS AR EtOAe —F ML, &
I3 EtOAc PFH??UE’ (85.4 g)

EtOAc 2 (85.4 g) ZRREBAEZMrneE, U
PE/EtOAc {ZIK/%(V(PE) /V(EtOAc) =1:0.9:1,
4:1.7:3.3:2.1:1.2:3.3:7 3:17.0: 1) ¥R, 1535
10 N4y (Frl ~Fr10) . Hid Frlo (8.0 g) FHRE
A2 M7 L PE/EOAe A Z& (V(PE) /V(EtOAc) =
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6:14:12:1.1:1.2:3.1:3.1:5.0:10) LeJiif5-5) 6
A4 (Fr10 =1 ~ Frl0 - 6), Frl0 =2(1.0 g) il
FEAE 2T DL PE/EtOAC K % (V(PE) /V(EtOAc)
=17:34:13:13:2.1:1.2:3.1:4.0: 1) P52
8 N4 (Frl0 -2 =1 ~Frl0 -2 -8), Frl0 -2 -3
(85 mg) L HPLC(V(MeOH)/V(H,0) =12:88, t =
9.041 s) srEaift, HELAY 8 (10 mg); Frl0
-5 (2.0 g) FHEEHZHr L PE/EtOAC & &
(V(PE) /V(EtOAc) =4:1.7:3 3:2 1:1 2:3 1:3,
3:17.0: 1) PeMiAE3] 7 A4 (Frl0 =5 =1 ~ Frl0 -
5-7), Frl0 -5 -2(105 mg) LA HPLC(V(MeOH)/
V(H,0) = 12:88, t = 6.506, 12.389 16. 838,
18. 155 .20. 922 .32.554 s) A B A F b &4 1 (15
mg) 2(14 mg) 3(10 mg) 4(5 mg) .6(5 mg) 7(10
mg) ;Fr—10 -6 (0. 8 g) HAEIAEJEHr LA PE/EtOAc
AR (V(PE) /V(EtOAc) =4:1.3:2.1:1.2:3 1: 4,
3:17.0: 1) PEMEAS 2 4 44> (Frl0 -6 - 1 ~ Frl0
-6 -4), Hr Frl0 -6 -2 (75 mg) Lk HPLC
(V(MeOH)/V(H,0) =12:88, 1 =10.291 s) 435515
FMEEWS (5 mg).
1.4 W EHFBEEHE

G gEmAR (WEE), 58T 254 nm
TICREBE, MZEREAEE A, X G HEN,0;,
"H NMR (400 MHz, MeOD-d,) §,:7.31 ~7.15(5H,
m), 4.46(1H,d,4.2 Hz), 4.33(1H,dt, 18.0,8.9
Hz), 4.26 (1H,t,4.7 Hz) ,3.75 ~3.60(1H, m),
3.21 ~3.08(1H, m), 3.19 ~3.08(2H, m), 2.05
(1H, dd, 13.1,5.9 Hz), 1.42 ~1.30(1H, m) .

a2 gk (HEE), %5MT 254 nm
TAHRBE, MAEIDREEA, 272 G HGN,O,,
ESI-MS m/z:259 [M - H] ~,'H NMR (400 MHz,
Pyr-dy) 6,:9.36 (1H, d, 3.1 Hz), 7.27 (2H, d,
8.3 Hz), 7.09(2H, d, 8.3 Hz), 4.51 (1H, dd,
10.1, 4.2 Hz), 3.66 (1H, dit, 11.6, 8.5 Hz),
3.41(2H, ddd, 17.2, 10.1, 4.9 Hz), 3.30(1H,
dd, 13.6, 6.3 Hz), 3. 16(1H, dd, 13.6, 4.2 Hz) ,
2.20~2.08(1H, m), 1.91 ~1.76 (1H, m), 1.66
~1.55(1H, m), 1.52 ~1.37(1H, m),

G 3. aekk (W), #lzE B
t, 4 F X C, H, N,O,, ESI-MS m/z: 203
[M-H] .'H NMR (400 MHz, Pyr-d;) 8,: 9.29
(1H, s), 9.01 (1H, s), 7.24 ~7.45(2H, m),
7.26~7.19(3H, m), 4.59(1H, m), 3.96 (1H,
dd, 17.2, 3.2 Hz), 3.50 (1H, 17.2 Hz), 3.45
(1H, dd, 13.2, 5.6 Hz), 3.29(1H, dd, 13.2, 4.4

Hz); "C NMR (100 MHz, Pyr-d;) §.: 168.4(C),
166.7 (C), 136.9 (C), 130.7 (2 CH), 128.7
(CH), 127.2(2 CH), 57.3(CH), 45.0(CH,),
40.8(CH,)

a4 aemAR (HEE), Wz R
f, 4+ C,H,N,0,, ESI-MS m/z:217 [ M -
H] ™ .'H NMR (400 MHz, Pyr-d;) &,:7.67 (1H,d,
7.6 Hz),7.39 (1H,d,8.0 Hz),7.14 (2H,t,7.6
Hz), 7.07 (1H,t,6.8 Hz) ,4.34(1H,t, 5.2 Hz),
3.78(1H, dt, 14.4, 8.0 Hz), 3.52(1H, dd, 10.8,
4.0 Hz), 3.22(1H, dd, 10.8, 3.6 Hz), 0.45(3H,
d, 3.6 Hz) ; "C NMR(100 MHz, Pyr-d;) §.: 170.7
(C), 169.7(C), 129.3(C), 125.9(CH), 122.6
(CH), 120.3(CH), 116.3(CH), 109.4 (CH),
57.6(CH), 51.5(CH), 30.9(CH,), 20.2(CH,),

EWSs: gk kR (PEE), iR BiEE
@, 4y C,H,N,0,, ESI-MS m/z; 233 [M -
H]~.'H NMR (400 MHz, Pyr-d,) 8,: 11.32(1H, br
s),9.10(1H, s), 9.07(1H, s), 7.40(2H, d, 8.4
Hz), 7.10(2H, d, 8.4 Hz), 4.60(1H, m), 4.20
(1H, m), 3.51 (1H, dd, 16.0, 5.2 Hz), 3.30
(1H, dd, 13.4, 4.2 Hz), 1.30(3H, d, 7.2 Hz);
“C NMR (100 MHz, Pyr-d;) 8.: 169.8(C), 168.8
(C), 154.5(C), 132.8(2 CH), 129.3 (CH),
115.6(2 CH), 60.3 (CH), 54.7 (CH,), 37.4
(CH,), 17.0(CH;) ,

awe: gk R (WEE), Mz BiEs
@, 4y F 3 CH,,N,0,, ESI-MS m/z: 169 [ M —
H] ™ .'H NMR(400 MHz, MeOD-d,) §,: 3.98(1H,
d, 17.8 Hz), 3.88 (1H, s), 3.81(1H, d, 17.8
Hz), 1.85 - 1.75(1H, m), 1.66 (2H, m, 4.1
Hz), 0.95(6H, t, 6.9 Hz); "C NMR (100 MHz,
MeOD-d,) §.: 171.7(C), 169.1(C), 55.1(C),
45.5(CH), 44.0(CH,), 25.5(CH), 23.5(CH,),
22.3(CH;) .

EMT: AR (PR, BzE B
t, 4 F= CH,N,0,, ESI-MS m/z; 155 [M -
H] ,'H NMR (500 MHz, Pyr-d;) §,: 9.13 (1H,
s),8.98(1H, s), 4.29(1H, d, 17.5 Hz), 4.18
(1H, dd, 17.5, 2.4 Hz), 4.06(1H, t, 3.1 Hz),
2.56 -2.47(1H, m), 1.11(3H, d, 7.0 Hz), 1.05
(3H, d, 6.8 Hz) ,

EWS8: Hek R (WE), #izE<BiEE
@, 75 C,H,N,0,, ESI m/z; 170,"H NMR (400
MHz, Pyr-d,) 8,: 9.18 (1H, d, 4.8 Hz), 8.95
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(1H, s), 4.33(1H, s), 4. 17(1H, m), 2.66(1H,
m), 1.69(1H, d, 6.8 Hz), 1. 17(1H, d, 6.8 Hz),
1.13(1H, d, 7.2 Hz) .

2 R SiHe

) k&1 AemA (FEE), KIMT 254
nm F JCHEBE, BZE SRS A H NMR (400
MHz, MeOD-d,) 1 8,7.31 ~7.15 (5H, m) W
IS 3 EEE S, 456 8y 4.46 (1H,
d, 4.2 Hz), 3.75 ~3.60 (1H, m). 3.21 ~3.08
(1H, m), BoRARNEAR A B 64433 (1H,
di, 18.0, 8.9 Hz) R RAEm Uk L EES,
g5 4.26 (1H, t, 4.7 Hz) . 3.19 ~3.08 (2H,
m). 2.05 (1H, dd, 13.1, 5.9 Hz) . 1.42 ~1.30
(1H, m) SR &A MR B K1 1) NMR %L
55 3CHk cyclo (Hyp-Phe) %it#s xit fe'*, A —
o #HE 1 cyclo (Hyp-Phe), BIFR (FRJH -
KND) K.

2) fkEW2: AEBR (WED, AT 254
nm NAREHE, MZESBAEE G, ESI-MS m/z: 259
[M-H]", X4 TN 260.,'H NMR i §,
7.85 (1H, s) A1 MEERADEFES, 4546 ou
4.51 (1H, dd, 10.1, 4.2 Hz), 3.66 (1H, dt,
11.6, 8.5 Hz) 2 iUk EE ES. 5111 NMR
BRI 2 AL DT L ASESERE T, i
BN T 8, 3.30 (1H, dd, 13.6, 6.3 Hz) . 3.16
(1H, dd, 13.6, 4.2 Hz) WHILES, K2 54
e Bro 4% 2 1 NMR $c4 5 3k eyclo ( Pro-
Tyr) Hod i 5 B — 8. i E 2 R cyclo
(Pro-Tyr) , EP¥S (fifi — %) — ik

3)) (AW 3 AfkR (FE), MRS ERE
#fo,,'H NMR %t 8, 9.29 (1H, s) F1 9.01
(1H, s) A2 AR EMEES, FE°C NMR &
8.168.4 (C) . 166.7 (s) WUFSLE5HE I AELEPIA
JIKEEE, ULEH 3 AR R G, 7.24 ~7.45
(2H, m) f17.26 ~7.19 (3H, m) $Ls s gt
HIHEWRFES, [FE6.168.4 (C), 136.9
(C). 130.7 (2CH), 128.7 (2CH). 127.2
(CH) fE53m 3 MRS A RNAR 7 B R
8,3.96 (1H, dd, 17.2, 3.2 Hz) . 3.50 (1H, d,
17.2 Hz) F18.166.7 (C). 45.0 (CH,) /5%
eEW & =R R B ¥ 3 i NMR £5dl: 5 SCHk oy-
clo (Phe-Gly) Hrffaxfiale" A%, e
3 Jy cyclo (Phe-Gly), BI3f (W -H) Zhk.

4) fkE4: Ak (FEE), MZE< R

., C NMR (100 MHz, Pyr-dy) % 5.170.7
(C). 169.7 (C) MW BER RS, B
ZAEYRT RS KRG Y. 4 19 NMR 5
3XPE, RIURG BT 5 R AR — B, B e RN
MRk I A 7E. A NMR 8, 3.78 (1H, dt,
14.4, 8.0 Hz) #10.45 (3H, d, 3.6 Hz) #iI4,
57.6 (CH) #120.2 (CH,) $&/n4 SHNEMR B
H5 4 11 NMR 545 5 SCHR cyclo (Phe-Ala) 0405 X
B AR B, WUifiE 4 M cyclo (Phe-Ala)
RIER (RN -TN) Rk

5) EWs: AeakR (PE), BB
#ifa,'"H NMR (400 MHz, Pyr-d;) % 8, 9. 10
(1H, s) F19.07 (1H, s) A2 A A EMEFS,
[@#F"” C NMR (100 MHz, Pyr-d;) it 8. 169.8
(C), 168.8 (C) MW MBERRKEmRE S, B
AIREN IR KRB, H NMR %48 5 2 % ek B
ForARl, HAFAE R A PR, TS, 4.20 (1H,
m) F11.30 (3H, d, 7.2 Hz) K% §6.54.7 (CH,) .
17.0 (CH,) UiMIG5H IR fAE N 2R BL. # 5
f¥) NMR 304 5 30k eyelo (Ala-Tyr) $dfitt g
FAR—F, WHfES N cyclo (Ala-Tyr), HIFR (A
- &) k.

6) fbaWe. HEakR (WE), BB
HWift,, ESI-MS m/z; 169 [M -H] ™, %54 NMR %
PEAEWTH 77 CHN,0,, AR AIE Jy 3,'H
NMR 8, 9.38 (1H, brs) f19.16 (1H, brs)
A EWEREFS, B IERE R FE
A, 8,4.34 (1H, d, 15.2 Hz) f14.25 (2H, m)
NRIA R ER B TES, HED AT R PR K
FKGW. 6,4.25 (2H, m) PR FIE IR
B AEASTCH LA AW, HEN AT RE S A H iR
hBt 6,2.03 (1H, m) #1.92 (1H, m) i1
AR B/ 2 AN FE S BRI A, 454G
5,1.80 (1H, m) F10.89 (3H, q, 6.4, 4.0 Hz),
AIHERTZAL S ) & S 5E 8. B 6 19 NMR £l
53CHR eyclo (Leu-Gly) $dfgut g | JeA—5k,
WU E 6 Oy cyclo (Leu-Gly), BRI (5 -H) —
Jiko

) BT AR (WEE), Bk
Wit ESI-MS m/z; 155 [M-H]~, %54 NMR %t
e oy 720 CHRN,0,, AEHIEE N 3, 5
6 tHIL, HoprFRaiz 14 (—4CHy); HSH
56 'H NMR A — 80 H &R A BHE 5. 1M 8y
1.11 (3H, d, 7.0 Hz,) HI1.05 (3H, d, 6.8 Hz)
HPA AR (55, i 2.56 ~2.47 (1H, m)
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NS FRABURAS 5, HERT AT RE S AR A
Bro ¥ 7 1) NMR 45 5 3CHK eyclo (Gly-Val) %
XA, A, WUE T K eyclo (Gly-Val),
BIER CH -43) ik,

8) fbEW8: AR (W), FEEKRR
R, B =Wk, ESI m/z: 170, 57
A LEARNE 53 F Bt AR 22 15 (CH,) 5'H NMR 408 5
7 % b SR A5 R A S FR Gk K. 4.33 (1H,
s). 1.69 (1H, d, 6.8 Hz) R/R&iHHAHNER
BREL, KL G Wy NMR 504 5 SCHR eyclo ((Ala-
Val) XFERM ') BA—3, #i5E 8 K cyclo (Ala-
Val), BIER (9 -40) —Jik.
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