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BB NAEEHE Ogataea sp. RW-S10 (RZBAH =4
i

— =1 4 1 = —2 2 > £ = 23 = 1%* NYARAS
R L, AL HE X2 BE?2 BEE 2, AR, BAK
(1. R R Z2E0E, #0 570228; 2. A [E BV RAEREE B VB AR 7T, WO TR KRR R SHAIHE SRR E, O 571101;

3. HR RS RO R 2 B e i A AN BEVR AR FL R, T 571101)

T B 4248 FE & (Pogostemon cablin) N A= B B8 15 AR =4, SR 22 Ml a0l 73 B 5 v N FE & W AR E B Ogataea sp. RW-
S10 IR BAH = /3 AR R 7 MEEY), ARIEBALEIE 7 5 %5 8 N ogataearin (1)« phenylalaninol (2)« X122 ZHH(3)-
bis(dethio)bis(methylsulfanyl)gliotoxin (4). N-Z.3E Z % (5)« lumichrome (6)F1 dehydroxypaxilline (7), HAF{LE91 1 NHr
wEW. a1 BA a- WA B0 HIEE, o ICs 4 39.38 umol/L.

Kl JEE: WAEREME; RGP PiREE S

doi: 10.11926/jtsb.4650

Study on Secondary Metabolites of Endophytic Fungus Ogataea sp. RW-
S10 from the Pogostemon cablin

RUAN Wu!, GUO Jiaocen', MA Qingyun?, YANG Li?, XIE Qingyi>*, WU Yougen'*, ZHAO Youxing®
(1. College of Horticulture, Hainan University, Haikou 570228, China; 2. Haikou Key Laboratory for Research and Utilization of Tropical Natural Products,
Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Science, Haikou 571101, China; 3. Hainan Academy of Tropical

Agricultural Resource, Chinese Academy of Tropical Agricultural Science, Haikou 571101, China)

Abstract: In order to obtain bioactive metabolites from Pogostemon cablin endophytic fungus, seven secondary
metabolites were isolated and purified from the patchouli endophytic fungus Ogataca sp. RW-S10 by various
chromatographic column techniques. Based on spectral data, their structures were identified as ogataearin (1),
phenylalaninol (2), parahydroxyacet-ophenone (3), bis(dethio)bis(methylsulfanyl)gliotoxin (4), N-phenylethyl
acetamide (5), lumichrome (6), and dehydroxypaxilline (7). Compound 1 was a new compound and showed
a-glucosidase inhibitory activity with ICso value of 39.38 umol/L.

Key words: Pogostemon cablin; Endophytic fungi; Secondary metabolite; Antimicrobial activity
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AV, BAPR. PrEk. PrE b S 23E e,
FEP) N AR LT R AR 5 1 AR S DL 45 ) 5 0
PICEART 7, CRCA R BIHT I R SRS M e 1)
TR WAL A A AR B A A A
VxR #ESNAERRNAESHEERAGE
Rl R S FRATHT I E RN R A N AR E
DA = MBI 58 e BT — M5 800 5 A (1) B R
1A W)(3-O-demethylaltenuisol . (-)-dialtenuisol
(+)-dialtenuisol. altertoxin VII), #BbAEEA BT
BEPER, gt — AR N AR B E R
FAOEPEOCEACE =, AR TN 8 A R ) i
2oy B RE B — MR IN A2 B Ogataea sp. RW-S10,
X R AU = PR AR A €43l . ODSS i Al
el 2 v OB (i S5 T VE oy B AR R T MEE .

1 BPRIATS %

1.1 PARRA{ER

|7 4 (Pogostemon cablin) i Fi N W&, T
2019 4F 8 AR T F K 5 e 205 B Sk R, 2020
7 AERE. NZEFETE RW-S10 W E&HZEH S
AR, 2EWERAEKIEAS UL ITS 7L
Xf(GenBank accession No. OL455915), %1% bk
N Ogataea sp., PR T B #ey £l R 2B i A4
I AR T o

JiE{X (ESI-MS. EI-4000, Micromass Autospec-
Uitima-TOF); #%EFLIR 76154 (AVANCE-500, 7% ]
Bruker A#]); KAMEGIEAL(UV-2550, i -i)se5
HMARAT); LA (NICOLET 380, Thermo,
USA); = ROBAH (i A (22446 1260 20HT 8, SEH
ZIERBEA R AT 2l 2% & JORAH (5 AL
(SUM-MITP680A, #%¢, KH); BEFR{(ELX-800,
Bio Tex /A ]); SL56 = M4 /KU(DW 100, 778 RKSE
R BR AR e 28 KAWL ABORTA 4001,
8% HEIDOLPE /A #]); H 2 % (Rotavac valvetec,
HEIDOLPE A #]); AHKEHH(CA-111, HAE
R BB R 22): RIFAEL C-18 (H A FU-JI
AT AR AR AR R (F SR
TR

WIADURI Y B 2R 8. HEE. 28,
PIBA . DU, Ak, SR e B 2L Tl
RAL, TARRFIIG E Merck AF]; (i 2 g, @ik
R R R 2 7]

1.2 REFSE

FFFERTE PDA £5 77 55(L 5 200 g, %4 20 g,
BIE 20 g, KK 1 L, pH 6.5)8% 3% 3 d, #Efh T35 6
150 mL B 2 SR FRFEGHEIBE 10 g, Z25F05 20 g, R
#i 10 g, TEREE 3 g, ToKHK 1 g, HEEEE 20 g, MgSO4
0.3 g, KHyPO4 0.5 g, /K 1 L, pH 6.5)) 500 mL =£f
b, ZERRPR(180 r/min, 25 °C) EHE 3 d, #l ikl 1
o R PR T3 HE 2 5357251 1 000 mL
(R 300 mL)H, EiRFRE K 35 d 5153
RIEEF=Y), FIERICIR CBEREE 3 Ik, 193 %EHL
W, WURRAEJE 152 E(33.2 ).

SR 33.2 g s BB A (i, LA Tl -
LR T8 (8:1~0: 1) HEAT AR PR I 3G B BE VR BE , 7030
W, HERERAR, & I3RS 13 NS Frl~
Fr.13. Fr.5 H 20%-~100% F B AH ODS it
WA AT IS A FF, 192 3 MHSY Fr.5-1~Fr.5-3. Fr.5-1
F 25% FR R shAH AT HPLC il 4%, 32159
2 (1.1 mg); Fr.5-3 H 40% Z fE MR sh k4T HPLC
Hl4, BRMLEY 3 (8.9 mg). Fr.11 H 30%~100%
H et S A ODS it bk, EAT VRAH 40 HT, P4
50% HEEBEML N ORI 7, F 45% T EEACm 20 AH 2k
1T HPLC fil %, 521159 4 (6.0 mg). Fr.12 LA
fik- .8 CT6(6:1, 4:1)HEAT IEARBR VR, = 0
SMTIEA I, 1933 NS Fr12-1~Fr.12-3. Fr.12-1
F 45% FF B S AHEAT HPLC il 4%, 13214659
5 (2.7 mg); Fr.12-2 H 30% £ FE i sh Al 3E4T HPLC
Hl, BRAMLEY 6 (1.5 mg). Fr.13 i 30%~100%
e I S A ODS i b, EATWRAH 0 BT, FI3%
80% FEEBE ML NoRIZH 73, H 60% M e 20 AH gk
1T HPLC #ill %, 15214k 549 7 (5.6 mg) Al 1 (1.5 mg).
1.3 &HEE

WaEP 1 BEERY, [o]d +39.0 (c 0.1,
MeOH), UV (MeOH) Amax (loge): 213 (3.53), 267
(2.21); ECD (0.74 mM, MeOH) Amax: 199 (+36.33),
205 (~14.63), 208 (-23.06), 224 (+10.77), 237 (-3.02),
269 (+0.77) nm; HR-ESI-MS m/z 955.4102 (FEit1H
N 955.4108)4b 45 tH[M + Na]*l¥, #4911 N
CsaHeoN4O12, AR N 25, L0415 HE AR
(1504, 1452 cm™). MRz (1 742 em ") FI S ¢ 5
(1 662 con ') E REHI I RFAE R IS . TH NMR i SR
5 NI TE 5 on 7.28~7.26 (2H, m, H-9, H-13),
7.12~7.11 (2H, m, H-10, H-12), 7.20~7.19 (1H, m,
H-11); 2 NI 155 on 1.17 (3H, d, J= 6.8 Hz,
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H-6), 2.75 (3H, s, H-3); 1 ML B 715 5 01 3.10
(2H, d, J = 5.6 Hz, H-7)F1 2 MR 7155 ou
4.54 (1H, t, J = 5.6 Hz, H-2), 3.78 (1H, q, J = 6.8 Hz,
H-5). '*C NMR. DEPT Al HSQC %K &7~ 13 /M
5%, BF 1 AN (O 165.6) 1 AMEEFRIE(Sc
167.1) 1 MHRHURIEE (0 135.5, 129.7, 128.8, 127.6)-
14> sp® W F 3 (¢ 36.1)-2 /> sp* K FHFE (6 62.2, 72.8)
HT2 ANFHFE(OC 16.9, 32.1)0 LA EEE 5 SCHR[91+H I
beauvericin FIIZ I HEAHL, beauvericin & 3
D-Hiv-L-N-Me-Phe HICILIT AR 456 53+ X AED
WA 1 2 4 MHFEIS RT3 —5
L&Y 1 5 beauvericin KIZREEAE, EACE

8 5
10 7 (6] 4
’ 6 1 Nz}'Iz
0 2 N4 5 3 OH
1 | 2 I 3
0 (0] 0
3
......... \
o N 2
N O
N
07 o | 0 HN
0
N 0) o/
0 5 2
43
1 5

B 1A 1~T G

Fig. 1 Chemical structures of compounds 1-7
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Fig. 2 Key 'H-"H COSY, HMBC, and ROESY correlations of compound 1

[ Xl & G5 R BT C-5 MIERISEIANE, (a1
EH 1 AN 2EE(-CH3, 6¢16.9), T beauvericin IEFZ
SN, 'H-"H COSY(H 2)itih H-2 5 Hp-7+ H-5
5 Hs-6 M55 5 LA HMBC i, Hx-7 5 C-1
M C-8.H-2 5 C-1.C-7 A1 C-8.H3-3 5 C-2 Fl C-4.
H3-6 5 C-4 Fl C-5 BIAHIAZ S UESE 7 BAE (R HEl,
IS TE TAHEY) 1 PR BRITHI PSS M . 456
3T HH 4 HER 2 17 73X Cs2aHeoN4On2s Hh A 1
HEE R B30 CisHisNOs, #id& C-1 (6¢ 167.1)
PR NEEBRES, LAY 12l 4 A N-FREEE TN
RAIR-2-FRIE B im it 1 R0 5 47 2y FEBR AL i —
TV TCH R PR KA A4 . ROESY 15 (& 2)H H-5

¢\ Key ROESY
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5 H,-7 Mi2<lE7R H-5 5 7-CHo AL T RIRF RN, A
M#ENEY 1 AR K, &Y 1 458
Wik 2, w4~ ogataearin.

wEM2 BT K, ESI-MS m/z 152
M +H]", 75T N CoH13NO. 'H NMR (600 MHz,
CD;OD): du 7.25 (2H, d, J = 7.5 Hz, H-2, H-6), 7.21
(2H, t, J = 7.5 Hz, H-3, H-5), 7.12 (1H, t, J = 7.3 Hz,
H-4), 4.60 (1H, s, OH), 4.17 (1H, t, J = 6.6 Hz, H-2),
3.54~3.36 (2H, m, H-3"), 2.44 (2H, d, J = 7.6 Hz, H-
1'); 3C NMR (151 MHz, CD;OD): Jc 138.3 (C-1),
130.3 (C-2, C-6), 129.8 (C-3, C-5), 127.1 (C-4), 64.3
(C-3"), 55.6 (C-2"), 38.9 (C-1"). LA b-¥¥E 5 CHR[10]
—E, %€ A phenylalaninol.

&Y 3 TEMARY), ESI-MS m/z: 137
[M + H]", 273N CsHsO2. 'H NMR (600 MHz,
CD;OD): oy 7.87~7.85 ( 2H, m, H-2, H-6), 6.83~6.80
(2H, m, H-3, H-5), 3.29 (1H, p, J = 1.6 Hz, H-4 ), 2.50
(3H, s, H-8); '3C NMR (151 MHz, CD;0D): ¢ 199.5
(C-7), 164.0 (C-4), 132.1 (C-1), 130.2 (C-3, C-5),
116.2 (C-2, C-6), 26.3 (C-8). LA ¥ 5 CHk[11]—
B, WM RS R .

a4 ToE Tt E A, ESI-MS m/z:
357 [M + HJ', 4T3~ CisHoN204S2. 'H NMR
(600 MHz, CD;0D): 6 5.95 (1H, m, H-9), 5.90~5.87
(1H, m, H-8), 5.64 (1H, dd, J=9.8, 2.1 Hz, H-7), 4.90
(1H, m, H-5a), 4.84 (1H, m, H-6), 421 (1H, d, J =
11.5 Hz, CH,OH), 3.83 (1H, d, J= 11.5 Hz, CH,OH ),
3.27 (1H, s, H-10), 3.08 (3H, s, MeN), 2.92 (1H, s,
H-10), 2.23 (3H, s, MeS), 2.21 (3H, s, MeS); C
NMR (151 MHz, CD;OD): dc 168.5 (C-4), 167.8
(C-1), 134.1 (C-9a), 130.8 (C-7), 124.8 (C-8), 120.8
(C-9), 75.8 (C-6), 74.3 (C-3), 73.1 (C-10a), 70.5
(C-5a), 64.6 (CH,OH), 39.6 (C-10), 29.1 (MeN), 15.2
(MeS), 13.5 (MeS). VL E# s 53CHR[12]— 8, #E
%€ A bis(dethio)bis(methylsulfanyl)gliotoxin.

&S5 AGKAE, ESI-MS m/z: 164 [M +
HI', 2 7~ CioHiNO. 'H NMR (600 MHz,
CD;OD): dy 7.28 (2H, t, J = 7.6 Hz, H-2, 6), 7.21~
7.19 (3H, m, H-3, 4, 5), 3.38 (2H, t, J = 7.4 Hz, H-a),
2.78 (2H, t, J = 7.4 Hz, H-f), 1.90 (3H, s, CH3); °C
NMR (151 MHz, CD;0D): ¢ 173 (CO), 140.5 (C-1),
129.8 (C-3, C-5), 129.5 (C-2, C-6), 127.3 (C-4), 42.1
(C-a), 36.5 (C-p), 22.5 (CH3)o LA _EdfE 5 SCHik[13]

—8, M N N LHE R

& e  mEHOIELHMA, ESI-MS m/z
243 M + H]', 473N Ci2Hi1oNsO2. 'H NMR
(600 MHz, DMSO-ds): ou 7.88 (1H, s, H-6 ), 7.68 (1H,
s, H-9), 2.47 (3H, s, 8-CH3), 2.45 (3H, s, 7-CH3); 13C
NMR (151 MHz, DMSO-ds): dc 161.1 (C-4), 154.2
(C-2), 144.4 (C-10a), 141.9 (C-9a), 138.4 (C-5a), 138.3
(C-8) 138.2 (C-7), 130.5 (C-4a), 128.7 (C-6), 125.8
(C-9), 20.2 (7-CH3), 19.6 (8-CH3). DL _E#¥E 5 ik
[14]—%, %% N lumichrome.

& 7 WK R, ESI-MS m/z: 420
[M +H]", 43 T3 N C7H33NO3. 'H NMR (500 MHz,
DMSO-ds): dn 10.70 (1H, s, NH), 7.22~7.19 (2H, m,
H-8, H-11), 6.87~6.85 (2H, m, H-9, H-10), 5.67 (1H, t,
J =1.9 Hz, H-4), 434 (1H, dd, J = 10.2, 7.5 Hz, H-
14a), 3.67 (1H, d, J = 1.9 Hz, H-2), 2.56~2.54 (2H, m,
H-7), 2.47 (1H, m, H-6a), 2.27~2.24 (2H, m, H-6),
1.91~1.89 (2H, m, H-14), 1.70~1.68 (2H, m, H-5),
1.57~1.55 (2H, m, H-13), 1.46 (1H, m, H-4b), 1.14
(3H, s, 12¢-Me), 1.10 (3H, s, H-3"), 0.94 (3H, s, H-1"),
0.81 (3H, s, 12b-Me); '*C NMR (125 MHz, DMSO-
ds): 0c 196.5 (C-3), 168.7 (C-4a), 150.1 (C-12a), 140.2
(C-11a), 124.4 (C-7b), 120.9 (C-4), 119.6 (C-10),
118.6 (C-9), 117.8 (C-8), 116.0 (C-7a), 111.9 (C-11),
82.7 (C-2), 74.3 (C-14a), 71.0 (C-1"), 49.9 (C-12b),
48.8 (C-6a), 41.9 (C-4b), 41.8 (C-12c), 31.0 (C-5), 29.8
(C-7), 26.9 (C-14), 26.0 (C-3"), 25.7 (C-13), 25.1 (C-
2'),23.9 (C-6), 15.8 (12c-Me), 14.7 (12b-Me). LA L%k
P 5 5CHR[15]— 3, W€ A dehydroxypaxilline.
1.4 HLETEMSENE

K 2 FEFRREIENS, b G XT 4 Fhar i I
SO PR ORI T B 8 0 8707 28 BR 1 A 0 2R AT 1
B AS WRE BT PR VR TR, 45 RO 7 MK
BHIXFIX 4 Fho SR 40 T HIEH -
1.5 o-%8 % b8 BV PRI 2

K FH PNPG iEU 0 58 A6 S0 1~7 14 o461 %0 W
O Ak & 085 ) DMSO ¥ i d Ak &
YIS mg/mL). HL 70 uL 8L £h 2% (0.1 mol/L,
pH 6.8)T 96 FLAH, For AN 20 pL o~ & HEH
B (2 U/mL) A1 10 uL FRAE IR . 37 CIRA
15 min JG I 20 uL pNPG ¥ (2.5 mmol/mL), 7E
37 CJE 30 min J5 I 80 uL Na,COs 1L
(0.2 mol/LY& 1L R, JBLAAR R A 200 ulo 785
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TR2IJET 405 nm A4b FHBEARCR I & FLIBOGEE . B
&4 R N 2RI 0.25 mg/mL) AP
XTHE, DMSO (AR E0H 0.5%) N FITEXT IR, SRis
HE 3 K. W =[(B-Bo)~(4—A40)]/(B-Bo), :H,
A NI ICRE, Ao NS S IR T EM ok
FE, B ANV P OGEE, Bo N EN -3
WOGEE, THEAL G - % B E BG4 2. 45
RRW, (B BB o MR RIS, 0
2R 73.55%, FiAth 6 MU AP0 HI 235K T 30%,
LAY 1B ICso fEA 39.38 umol/L, PHMEN R4 5
WA 19.05 yumol/L.

2 SRR

7R A A KT R A B SR R R A R
M) —FREY), X EER R AR EZ Rk
&, () EE WA LR BACE V)T ok
bo ARBFFNE R ZE Py B3R N A H R Ogataea
sp. RW-S10, MIHAEARE b S g 14
RGN 6 AT A G, 7358 ogata-
ecarin (1) phenylalaninol (2). X ¥R L (3).
bis(dethio)bis(methylsulfanyl)gliotoxin (4). N-#Z.3%
L% (5)+ lumichrome (6)F1 dehydroxypaxilline (7),
KEBT NED. T EFEY T EEES A/
EANE . REantets, REmE I KM
I0 FHJRmEREDY, T 9 AR B AR = A B A )
Bl 5 HAB A rh AR DA A A ZE O, (R R A R
REEFM G HAET BT PR R ERBR, %
WA LB A 50 A A A T Y R AT
Bt — PR (L&Y 1 BRI o- 1 & P
BEHIHIEYE, 7 MUEEPIRT R &3 B 4
BRES. AEEZEHOAT R . SR A R R A 4 o A4
WATAGEIER o ARBFFIE 70T EENAERRE
A=A, AN 8 A AR B 2 3 B i
TETEYI U BE [ BRI B
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