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Secondary Metabolites Produced by an Endophytic Fungus Arthrinium sp.
JS420 of Halophytic Plant Suaeda japonica

Hyun Gyu Choi and Sang Hee Shim*
Duksung IDC, Duksung Women s University, Seoul 01369, Korea

Abstract — Four polyketides, tyrosol (1), (3R,4R)-(-)-4-hydroxymellein (2), (3R,45)-(-)-4-hydroxymellein (3), and 1-phenyl-
1,2-ethanediol (4) were isolated from organic extracts of cultures of an endophytic fungus Arthrinium sp. (JS420) isolated from
stem of a halophyte Suaeda japonica Makico. Chemical structures of the isolated compounds were elucidated by comparison
of their spectral data such as NMR and ESIMS with reported literature values. Among the isolated compounds, 3 and 4 were

isolated for the first time from this fungus.

Keywords — Polyketide, Endophyte, Arthrinium sp., Suaeda japonica
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AS|E - Ao Are" WA Arthrinium sp.
(SR20)= FHAYEALE HES vAF Dol B whop
ARESFR o, FE-2 GdoiRirstar ofstty el AjoFet 4
2o st oHEEHH S DS-NPC-2016EN001).

Ale} 2 7]7] — A3 =% JASCO DIP 140 digital
polarimeter® 24 3}31th. 'H-NMR(300 MHz)#} “C-NMR
(75 MHz) spectra= Bruker DPX300 spectrometer® =3}
N3, tetramethylsilane(TMS)S HH-ETEZE s13oH
chemical shifis= §(ppm)ZE 3} T ESI-MSE Agilent
Technologies 6130 mass spectrometerZ =3} T}. Column
chromatography < silica gel 60(40~63 p and/or 63~200 ,
Merck), Lichroprep RP-18(40~63 i, Merck) 52 A3}
t}. HPLC= Waters Millipore 600A] 28-S A}-8-3}4L,
detector= PDA 9962 A8-3}3A T}, Preparative HPLCOI A
A8l column ZorbaxAke] SB-C18(21.2 mmx25 cm)°|™,
o]54 &l HPLC 579 acetonitrile(ACN), H,02 A}
£313th. TLC= MerckAke] DC Kieselgel 60 F,o, & AR
stiom, TLCO 23 24412 Vilber Lumat AHe] UV
detectors AFE-3Fed, 254 nm2} 365 nm 3ol A F2E%
3L, 10% AR S ARg-sto, WAl Wefste] gelat]
ok WA o] wikS flste], ZPS71E#71(JW Medical
Corporation, CHS-AC 80)2- A}&31], 121°C, 171944 15
E7F 319, incubatorZ X ul| 1A T

el 22| R oY — AT 1S420& e SHRE A
o] HAYAER] AW Z(Suaeda japonica) oA i 313
o ITS sequencing= F3+ Arthrinium sp.2 43I
THHFAME 98%). WA HS AEWFZRYH Eest7] flst
o, A& F2& 0.5%0.5cme] A2 A2 F 22 279
EH-E 2% aqueous sodium hypochlorite®} 70% ethanol=
1T &9t 2547 e, /TR T3] AlH AT Malt
extract agar(MEA, Difco)ell 50 ppm kanamycin, 50 ppm
chloramphenicol, 50 ppm Rose BengalS & 7}sle] 22°C2]
g1 A 15 &< vkt A= #FE potato
dextrose agar(PDA, Difco)ol| 7 25°Ce] n¥7]olA 15
o R ket & FEE] A A5 v ol ARg-St
AL, YHAE 20% glycerolol]l Ho] HA A7 B FojA
B, o 2l (500 mLx57H 2 500 mL Erlenmeyer
flaskel] potato dextrose(PD, Difco)} SF7TS €o] autoclave
2 H3e#g 7, plaed oA #FE 1.0x1.0cme] 7|2 2
2} JF ot Ad2ollA 47 FF ARl st

FE ¥ 22| - i wSs PD widAS s olgot
AEIC]E(EtOAC)E 713, Alo] HolR] ok& wfj7bx] 3]
HHEsle] 32kl FEE2 AUSS 519 EtOAc 73+
2 3l dolxl EtOATFZEE 1.59 g2 silica gels AHS-
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3t VLC(10x8 cm)®ll loadingd}3L, §-%-81] 2 hexane¥}
acetoneS ARE-SIA, HISA S0l e A4S o 71, &
S 7R AEHR 7187 XA, T 1R ARES A
Atk o AFE F 420FB(118.8 mg)S preparative
HPLC(Column, Zorbax SB-C18, 21.2 mmx25 cm)= AF-&
slo, BEl2AC R §4 6 mL/min®Z A2 2027+ 15%
acetonitrile(ACN) 2.2, 1 & 6027} 15% ACNOIA] 35%
ACNS = 7]&7] &2A1A, & 1(27.9 min, 20.8 mg)
2 33E 4242 min, 22.7me)S EEAUTH AEF
420FC(191.1 mg)< preparative HPLC(Column: Zorbax
SB-C18, 21.2mmx25cm, %, 6.0 mL/min; 13% ACN,
605)s1e] BISHE 2(40.2 min, 12.2 mg)2} 3FHE 3(38.7 min,
9.7 mg)yS &ttt

Tyrosol (1) — white powder. 'H-.NMR (300 MHz,
Methanol-d,) 8: 7.01 (2H, d, J=8.5 Hz, H-2, 6), 6.68 (2H,
d, /=85 Hz, H-3, 5), 3.66 (2H, t, J=7.2 Hz, H-8), 2.69
(2H, t, J=7.2 Hz, H-7). "C-NMR (75 MHz, Methanol-d,)
8: 156.7 (C-4), 131.1 (C-1), 130.8 (C-2, 6), 116.1 (C-3,
6), 64.6 (C-8), 39.4 (C-7); (+) ESI-MS m/z 139 [M+H]".

(3R,AR)-(-)-4-Hydroxymellein (2) — white powder. [oc]D25
= 254 (c 0.25, Methanol); 'H-NMR (300 MHz, Methanol-
d)) & 7.59 (1H, dd, J=8.4, 7.5 Hz, H-6), 7.09 (1H, dd,
J=75, 09 Hz, H-5), 695 (1H, dd, J=84, 1.1 Hz, H-7),
442 — 465 (2H, m, H-3, 4), 148 (3H, d, J=6.3 Hz,
CH,). "C-NMR (75 MHz, Methanol-d,) &: 168.8 (C-1),
161.5 (C-8), 142.7 (C-10), 136.4 (C-6), 116.4 (C-5), 116.3
(C-7), 106.6 (C-9), 80.3 (C-3), 68.1 (C-4), 16.7 (C-CH,);
(+) ESI-MS m/z 217 [M+Na]’, 195 [M+H]".

(3R 48)-(-)-4-Hydroxymellein (3) — white powder. [at],”
= -12.4 (c 0.15, Methanol); 'H-NMR (300 MHz, Methanol-
d) & 7.57 (IH, dd, /=84, 74 Hz, H-6), 7.01 — 6.96
(2H, m, H-5, 7), 473 (1H, td, J=6.6, 2.1 Hz, H-3), 4.57
(1H, d, J=2.1 Hz, H-4), 1.53 (3H, d, J/=6.6 Hz, CH,); (+)
ESI-MS m/z 217 [M+Na]’, 195 [M+H]".

1-Phenyl-1,2-ethanediol (4) — white powder. [a],” = 0.0
(¢ 0.1, Methanol); 'H-NMR (300 MHz, Methanol-d,) &:
746 — 720 (5H, m, H-2, 3, 4, 5, and 6), 469 (1H, dd,
J=6.8, 5.3 Hz, H-7), 3.54 — 3.66 (2H, m, H-8). "C-NMR
(75 MHz, Methanol-d,) &: 1419 (C-1), 127.8 (C-3, 5),
127.1 (C-4), 1259 (C-2, 6), 74.6 (C-7), 67.4 (C-8); (+)
ESI-MS m/z 139 [M+H]".

Z3t % nE

AWz E2)e WATQ drthrinium sp.2] EtOAc F

% &S Vacuum Liquid ChromatographyE 53Fe] =4d <l



Vol. 48, No. 1, 2017

OH OH
5 3 -
HO
o
:@1\/\ ! 1 ° OH
OH OH O OH O OH
1

2
Fig. 1. Chemical structures of compounds 1-4.

w2} #83 F, 234 HPLCE ARl F 439 o3}
YARES B3t thEig. 1). 3FEE 19 'H-NMR
spectrum| A §; 7.01 2 6.68°14 doublet(J = 8.5 Hz, 2}
2H)O.2, M2 ortho coupling Sl+= aromatic signalS 53}
1,4-disubstituted benzene ring®] SAE Felg = AL,
8y 3.65 & 2,691+ T 71€] methylene”] 7} 242} triplet(J
= 7.2 Hz)2 2 YERY} hydroxyethylene”| 7} =41 3HS- kol
& 4 Atk PC-NMR spectrumol A 8. 156.7, 131.0,
130.8 2 116.19114] benzene ring®ll SIH == sp° carbons
S Fgolsk 5= AT, 53] 156.7914 e oxygenated
sp’ carbon signal® ¢13}d o] 3191E0] p-hydroxybenzene
moietyE AU &S FFF F AUAT o] £l 5.
64.6°1 4] oxygenated methylene 7]} . 39.42] 3]
methylene carbong €138} benzene ring®| para$] =] ol
hydroxyl”] 2 hydroxyethylene”]17} A3 4-hydroxy-
benzene ethanolZ FA I TE /49 datad T3} vl
s, o] BIRHES Arthrinium sp oA E2]-HE v =
tyrosol2 EA311tE” 313HE 4¢] 'H-NMR spectrum®l| 4]
YeRE §,; 7.359014 aromatic proton®l] 3 F= = 579
signal, &y 3.61914] YERd 31} oxygenated methylene
proton ¥ §,; 4.69914 YERE 3Fte] oxygenated methine
proton®] EAE FRIeIA, o] slgtEo| sgtE 13 FAKSH
TEYE 52 & AATh PC-NMR spectrum©l A 8,
141.9, 127.8 (2xCH), 127.1 2 125.9 (2xCH)°llA] YERS
signalZ monosubstituted benzene ring?] EAE 1 4
AANTE. 5 74.6 L 674014 ZH} oxygenated methine 2
methylene carbons &H}1sle] o] §&E0] 33E 19
methylene®l] OH717} sht O X8kl sltE9S dde ¢
AR, F 2] H|WE F3}o, 1-phenyl-1,2-ethanediol(=
styrene glyco)2 T4 5= AJH') 43 SHFE-S chiral
center’} =Aste] o] s}gt=o] A wiE-& Akt Al
FEE ST 22y AdEgre] “07e= YR o]
3l3H=©] racemic THEUS & T AT

31HE 29] 'H-NMR spectrumell Xl 8, 7.59 (dd, J = 8.4,
7.5 Hz), 7.09 (dd, J = 7.5, 0.9 Hz) 2 6.95 (dd, J = 8.4,
1.1 Hz)ol A A 7§ €] aromatic protonS 22135k 1,2,3-
trisubstitutedbenzene moiety2] =S E21g 4= AT}, 9]
Qo= &, 4.57 L 4.429014 multiplet® 2 YERS F 7<)

3 4

oxygenated methine proton} §,; 1.48%14 doublet® = e}
1 secondary methyl7]¢] EA1E SIS = UAT}. o] 3}
=9 PC-NMR spectrum®l 4] 670 €] aromatic carbons
(161.5, 142.7, 136.4, 1164, 1163 2 106.6)2} 31}2] ester
carbon (168.7yS Z&3te] HF 107]¢] &4AE AT
AATE o] Qo= §. 80.29} 68.1914 F 712] oxygenated
methine carbonsEa, 8. 16.7914 3}e] methyl groups &+
g 4= AUk 5 161.5904 YRS hydroxy”]7F A9+
aromatic carbon, 8. 168.7°14 UEF ester carbon 3
secondary methyl 7]2] EA|Z o] 3}gHEo] o] 5 A
FollA &3] Bad v} QJE mellein AIE ] Edolgt 34
& 4= At o]o] 3E-2 melleindd} H]w3}ted hydroxy
717} f A3t 4-hydroxymellein®. 2 48 4= AT
Hydroxy” |7} 2%3F €k29] chemical shift & ©] 3}3HE2]
AFEE A} vk, o] &S GRAR)4-
hydroxymellein®. 743151t}

3132 39] 'H-NMR 2 “C-NMR spectrume 3}3HE 2
o] 2AEF} vl AL §, 7.57, 7.00 2 6.97914 L}
ERd aromatic signal®}, 8y 4.739F 4.57°14 YER oxyge-
nated methylene signal, §,; 1.53°14 YED secondary
methyl7] 8] EAE &lste] o] sletao] shetE 29} frAl
3 T2E AWS Ao F4sg) o] 33tEe] 'H-NMR
data B! EAFOZ o] 331E°] hydroxymelleind S 7%

g 4= 31021}, chemical shift 3 coupling pattern®l| 4] 1]

B3k zpe]7F VFERA, o] ShghEe] sheke 200 HIste] 3¥
I 4 o] Ao vE SEd ZoR sk
3L, NMR 29 EY B M3 ks F3A]$} HlaLste] o
31322 (3R4S)-4-hydroxymellein® & 5431t}
MelleinAl  3}3HE-2  Aspergillus,  Cryptosporiopsis,
Hypoxylon, Microsphaeropsis, Pezicula, Phoma, Plecto-
phomella, Sptoria, Xylaria “5-°] TF¥st Fo] A/dsh= 24}
AbrE R deiA ok ol2ig Melleindl 313H= %, 3
e 2, 32 M EHAF O R AHA dlternaria brassicae,
Aspergillus ochraceus?} A= oA FARE R ou] B
229 v} e} (3RA4R)-4-hydroxymellein2)= o FH <]
Aeromonas hydrophila, Vibrio anguillarum, Vibrio harveyi®]
e Atk Qeld ek E3) deromonas hydrophila
= IAEE S Qo) #FE g ok Eat g
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7F Asksit . A 12™, quorum sensing molecule®
2 WA Candida albicans®] 23743+ Je|& 24313,
biofilm3 el = Fogtha B =)

4 =
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TFEELAL, o] -2 i ML EtOAcE FE3 5
% chromatography®ioll we}, 452 s}t=S Eelskitt.
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Z}2} tyrosol(1), (3R,4R)-(-)-4-hydroxymellein (2), (3R,4S)-
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