Ao 8 8 A
Kor. J. Pharmacogn. 52(4): 203 ~ 207 (2021)
https://doi.org/10.22889/KJP.2021.52.4.203

3}
oF

==

HtMA 32 Boholamide A2 7=

al
=

for

de[dol Ciet A7

MEH - 275"

Agrist ofshy st

Structure and Bioactivity of Boholamide A from a Tidal Mudflat
Actinomycete

Jeongwon Seo and Kyuho Moon*
College of Pharmacy, Research Institute of Pharmaceutical Sciences, Chonnam National University, Gwangju 61186, Korea

Abstract — LC/MS approach targeting secondary metabolites of bacterial strain resulted in the discovery of boholamide A (1),
from the culture of marine actinomycete strain which was isolated from a tidal mudflat in Muan, Republic of Korea. Bohol-
amide A (1), a cyclodepsipeptide with HDMN, APD, glycine, and valine was structurally determined by using 1D/2D NMR
spectroscopy, mass spectrometry and UV spectroscopy. Boholamide A (1) showed the inhibitory activity against Bacillus sub-

tilis, with ICy, value of 0.08 mM.
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KUSTER agar(glycerol 10 g, casein 0.3 g, K,HPO, 2 g, NaCl
2 g, MgSO, 0.05 g, CaCO, 0.02 g, FeSO, 0.01 g, agar 18 g,
1 L of sea water), & &2 cycloheximide(25 mg/L),
nalidixic acid(10 mg/L)& AR&-3te] 2R & Al&Fah L,
HjRo] Eate] WS Ao R fEsielitt

oF BR ¥ 83 - 5% 16s IRNA 971X14E 48
%3l GenBank database H| .S 1o 4 31$93L, Nocardiopsis
dassonvillei?t 99%2] FAIEE RIS A8 B 4=
Adthstar oFsltlsl ofFE-A1st Aol By Foltt,

7171 ¥ Al2f - 'H% PC NMR, 'H-'H COSY, TOCSY,
HSQC, HMBC, NOESY NMR =4S 9J3] 600MHz NMR
spectrometer(BRUKER, USA)E o]&-35to] &7 31 th(eh=t
71Z2AA L AT FFAE, T, NMR 240l ARS-gH
&= DMSO-d, & &3t High resolution mass
spectrometry+= JMS-T200GC GC/HRTOFMS system(JEOL,
Japan)& AHE-SFATHA FH 8tar, B, §=). LCMS=
Agilent G6125B MSD system®l] 12 % Agilent 1260 Infinity
II LC system(Agilent Technologies, USA)E ©]-& 3} 3L,
column Phenomenex Luna Cis 100 mm x 4.6 mm, 5 pm
(Phenomenex, USA)E AF&-3F3ATth Semiprep HPLC=
1525 binary HPLC pump(Waters Corporation, USA)E ©]
4393, columne YMC-Pack ODS-A-C,, 250 mm x
10 mm, 5 um(YMC, Japan)S AME-3}SIT].

£ 9 22| - £ wiXE B3l £l #55 YEME
agar(glucose 10 g, yeast extract 3 g, malt extract 3 g, peptone
5 g, soybean extract 2 g, agar 18 g, 1 L water) Bj<]ol] A
%S 33t #FE L. YEME broth Bl =|ol] i<
< LCMS screenings X13)sted £4 12] LRS- ER15191
t}. ©o]% 1L erlenmeyer flask]l YEME H]R| & ©]-& 3}
400mL¥ F 10L ik, 57l diwe]”]
(Labogene, Denmark)E &3l celle A7 3, filter paper
(Chmlab, Spain) % Z1FHZE ALg-ste] Wi vhsS o=}
STt dolxl ofelfol] thal] o Al FEHS Ay
3, A2 ODS-A Cyg, 50 pm silica gel(YMC, Japan)S:
column®]] FxIake] A8t &1 £ MeOH:H,0
=20:80, 40:60, 60:40, 80:20, 100:0 =22 §-2|5}] F1&3}
AL, MeOH:H,0=80:20 £82 79553l &4 10] &
Ashs £ FYES AU £ ES Y-S Z semiprep
HPLCE L, o] W o] &S dds==4 50:50
H,O/acetonitrile(0.1% formic acidyS AM&-3F99oH, #4 2
mL/minZ °o]&¢E EHFUS W 33800 8§59 =2 1=
12 mg LAk

Boholamide A(1) — white solid; UV, A, 225, 265 nm;
'H and "C NMR, Table I; HRMS m/z 465.28516 [M]’,
(caled for CyH;oN;0,, 465.28389).

st &M — Pseudomonas aeruginosa, Escherichia coli,
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Bacillus subtilis, Erwinia rhapontici, Candida albicans®l|
gt 28-S AFsIAh WS 1247 718 o
0Dy, 59 F 7] FEE 0ODg,=0.0008Z 0] Ag&
ATH E24L 10 mgmL FEZ DMSO°]| =] FH|31
%= 0.41 mM=E Mueller Hilton brothS A3}
28] 8]45le] 96-well platedl] FHISFSITE ZF welloll
A& EFI8kAL 37°CollA v 5, 24X71744] 600nm
N FBE(OD)E S35t + 47 Asi=E etz

3} Y}, Pseudomonas aeruginosa, Escherichia coli, Bacillus

ofr
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subtilis, Erwinia rhapontici®ll T3t positive control 2
gentamycing AAE3I993L, Candida albicansdl ™+ positive
controlZ%= cycloheximideE AHE-3FAT.

ot ' MHS AFsle] PAFFE AeFoz Ha
B3, B AT ARE3E IMS59 #Fo thal LC/MS

NMR £4< £ C,,HyN,0,2 2452t HRMS m/
46528516 [M]", (caled for CpHyyN,0,, 465.28389).

'H NMR®] spectrum 4] 23, E4 12 470€] olefinic
proton, 1712] O-methyl”1, 37l¢] exchangeable protons- &
o1t 4= %3, aliphatic chain?} WE7]E0] Hxg-S &
ek =9 PC % HSQC NMR #4& F3ll, 47]¢]
carbonyl carbon(§. 167.0, 1683, 169.0-%-3), 4711 2] methylene,
47119] olefinic carbon®] EAE 213 tH(Table I). 2 1
©] spectral dataS #3197} B3} boholamide AR 5
A 8k L (Fig. 1), 'H-'H COSY, TOCSY, HSQC, HMBC,
NOESY #2412 %83} 3-hydroxy-4,6-dimethyl-2-methoxy-
nonanoic acid(HDMN), 4-amido-2,4-pentadieneoate(APD),
glycine, valineE 713 cyclodepsipeptided2 BF3 tHFig.
2, 3).

Boholamide A(1); HDMN®] F-& %= COSY, TOCSY,
HMBC correlation2 53l #7383ttt COSY 3 TOCSY
correlation aliphatic chain®] A4S HAFH, §,,, 3.299}
3¢, 78.8 7+¢] HMBC correlation} 3/ ]3] 9] =49} &
29] 38F4 o] EGh(8y, 5.13, 8 73.8)2 F3ll methoxy group
o] &A15+e 2l APD F-Z+ COSY, TOCSY,
HMBC correlation 53l 725 TFH83IAL, Sy 964, O,
167.0°] rakicidina A2l APDS} AR 32 YEhl= 21E
SRIBIATED §,,, 6349} &y, 6.832] coupling constants #t°]
3J=15 HZZ trans ©]5 A4S 7L 93-S HojFEr) =
Sk 5 5.65, 5.429] Lk methylene group S ZH-E 5,
138.1, 8., 137.4 22] HMBC correlations 315} APD
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Table 1. 'H and "C-NMR data of boholamide A (1) in DMSO-d,*

unit no. 5 3C, type 5 'H, mult J Hz)
HDMN 1 168.3, C
2 78.8, CH 4.08, d (9.0)
3 73.8, CH 5.13, dd (9.0, 2.0)
4 30.0, CH 2.09, m
5 40.6, CH, 1.21, m; 091, m
6 28.8, CH 1.55, m
7 38.6, CH, 1.19, m; 0.99, m
8 19.4, CH, 1.31, m; 1.22, m
9 143, CH, 0.84, t (7.0)
10 14.2, CH, 0.93, d (6.0)
11 19.7, CH, 0.82, d (6.0)
12 56.8, O-CH, 3.29, s
APD 1 167.0, C
2 119.0, CH 6.34, d (15.0)
3 138.1, CH 6.83, d (15.0)
4 1374, C
5 116.0, CH, 5.65, s; 542, s
NH 9.64, s
Gly 1 169.0, C
2 442, CH, 4.17, dd (17.0, 5.0); 3.51, dd (17.0, 8.0)
NH 7.66, dd (8.0, 5.0)
Val 1 169.0, C
2 57.6, CH 4.29, dd (9.5, 7.0)
3 315, CH 1.94, dq (7.0, 7.0)
4 19.3, CH, 0.87, d (7.0)
5 183, CH, 0.87, d (7.0)
NH 8.78, d (9.5)

“'H and '*C data were recorded at 600 and 125 MHz, respectively.
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Fig. 1. Structure of boholamide A (1). Fig. 2. 'H-'H COSY correlations of boholamide A (1).

TZ25 A3k §, 7.66, 8.78 2 9.642] exchangeable oA &A1 545 YERIEH], NH (8, 7.66) ¢+ H, (3
proton 2131t} Glycine?} valine COSY correlation 417, 3.51, 8. 44.2), H, ] §, 4173} §,; 3.517F¢] COSY
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Fig. 3. Key HMBC, NOESY correlations of boholamide A (1).

correlation & ZF-E] glycined S EHR138H3 32, NH (5 8.78)<F
H, (8,;4.29, 8. 57.6)2] COSY correlation®Z45E valine
< AT 5 AATE HDMNO| §,,, 5.139F APD®] §,
9.64= Z}7Z} HDMN®] 8, 168.3 3 HMBC correlationS
Holn amide 2= o] A2 SISt B3 HDMNS
8115 5.13% valine®] §,,, 429 Al valine®] 3., 169.0
Z} HMBC correlations YFERH O] ester 7242 FH 3
o}, miAeto & APDS] 5, 634, 8., 6.837F glycine®] &,
4.17, 3.51> APD®] §, 167.02} HMBC correlations 1
sted #E cyclodepsipeptide +29S € 5 AT B3
Z EZ9] YATZ FHS 918k coupling constant 7t -
21 Bl NOESY correlations ZH7} 841351 th. HDMNS] §,,,
4.089}F 8,5 5.139] coupling constants #t°] *Ji;,=9 HzZ
anti configuration®] S &313F 5, HDMN®] &4 5.13, 81
0.933} valine®] 3, 4.29 A}°]2] NOESY correlationS &
sto] 4 Al 725 AHY 7 AUSATH(Fig. 3). o= &
A1 B32E boholamide AS] YA 728} vHlwale] Y-S
gRlskith.

Boholamide A®] @+t /3 A3 Pseudomonas aeruginosa,
Escherichia coli, Bacillus subtilis, Erwinia rhapontici, Candida

albicans® 3l 1Y StH W, Pseudomonas aeruginosa,
Escherichia coli, Erwinia rhapontici, Candida albicans®|
oM = SF5ist 24 a3 vehbA] & RPA, Bacillus
subtilis?l] WA 1C7F 0.08 mM=ZA] Asll S-S B3t}

4 =

T FEARRIE WAFS Felall, @
J, 5% F $8E2 A0tk HPLCE olg3le] 22

O 2=
[e} o
I E213 3 NMR 2 Z3EY, sk B8 53 52
9] 2 EZ boholamide AR =AU &P wh

=
boholamide A= human meningioma cell¢] CH157¢) ok
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