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Naphthoquinone and carboxylic acid derivatives from the fungus
Pleosporales sp.
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Abstract: Three new compounds, including a naphthoquinone, a reduced naphthoquinone derivative naphtha-
lenone, and a tricarboxylic acid, along with five known naphthalenone derivatives were isolated from ethyl acetate
extract of rice fermentation products of the fungus Pleosporales sp. by multiple column chromatographic methods,
including Sephadex LH-20 gel column chromatography, silica gel column chromatography, reversed-phase HPLC,
and chiral chromatography. Their structures were elucidated by MS, NMR, and specific rotation spectroscopic
analyses as well as ECD calculations. Three novel compounds were named as pleospathone A (1), pleospathone B
(2), and pleosporalic acid A (3). Five known compounds were separately identified as (3S5,4R)-3,4,8-trihydroxy-6-
methyl-3, 4-dihydronaphthalen-1(2H) -one (4), (4R)-3,4-dihydro-4, 6, 8-trihydroxy-1(2H) -naphthalenone (5), (-)-
scytalone (6), (35,45)-3,4-dihydro-3,4,6,8-tetrahydroxy-1(2H)-naphthalenone (7), and cis-4-hydroxyscytalone (8).
Compounds 4-8 were isolated from the Pleosporales fungi for the first time. Compound 1 shows inhibitory activities
against human cervical carcinoma cell line HeLa and murine leukemia cell line P388 with the IC,, values of 78.93
and 98.80 pmol-L™, respectively.
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g I B 1 () B TR T ZRIR B A R AF 1Ak RO
FEVE, BRPR I 25 4 rh 5 ik L 1) SV BRI IR A )
RAIE S EA TN RSN, A b T 258 43 b B
BB BET S AZEREREN EHAMEEZ, H
)Tz, W I 2 F 2R R L B 2 B HEAGER \P AR 24
WURE i R, B9 24 B 25 2R DR FE RS . Pleosporales
J& B R DA AR B P E VR 25 A SR AT AE N A
PR AT M Pleosporales sp. R I T E A B 14
)L R IR B — AR AL & W phomoidrides E-G fll A
6/6/7/6 VUPK &5 14 (1) 57 75 % B pleosporalesones A—B!""'7,
5Tk, AW T4k B3R R Pleosporales sp. fj(ﬂﬁ??"%
He s A R I AR Y, N LR SR SR EY)
FEEE T 8 MMLEY (K ), B I N ERERRLS
Py (1), 6 NZEEEIE R Y ) ZE R R A (2.4~8) FI
I N =RBEUEY Q), K th &M 1~3 Wik &
M, L EY 4~8 NE IR MZH JEH 7 B R s
Y VREAT T MR B BB P VEAR, RIS NE
S 40 M HeLa F11/N B 195 41 A P388 A5 55 I 441 A 75
TETE.
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Chemical structures of compounds 1-8

‘1

Figure 1

TR 104 sp” A5 5 (AL 8 2 /N Bk 2 ik £ 5) A
2 sp S S . 454 'H NMRE (£ 1) A5 &
Af559,7.16 (1H, d,J= 1.6 Hz, H-7).7.44 (1H, d, J =
1.6 Hz, H- 5) HE W AFEAE — SR B . '"H NMR
PC NMR 27, i A7 4E — AN 52 B EE [0 62.1 (C-11),
5, 4.56 (2H, s, H,-11)] Fl— AN A3 [0, 60.1 (C-17), §,,
3.87 (3H, s, H,-1")]. HMBC i (K2) 1, M EAE
5 H,-1115 C-5.C-6.C-7 fl C-10 415K, H-7 5 C-1.C-5.
C-11.C-8 F1 C-9 /%, ¥ EE A5 5 8-OH 5 C-7.C-8 Al
C-9 #H3%, H-5 5 C-11.C-9 fl C-4 #f5¢, RLFE—
VUBAR (2K 2R, 3 B C-6 ML 2 3L, C-8 i #%
£, C-ORL M C-10 Ar 73 Al EFE B ik B ik C-1 F1 C-4. R
71, o T HIE A — AU B (24 sp k) R
Bo WRAEEAE S H-1"5 08K 5. 141.7 55 HMBC A
R, Pon HHAA BRI OB K b 4560 73 A
I DL A 5 A 2= A0 8%, I 5 SRR E 19 3,5-
dihydroxy-2-methoxy-1,4-naphthalenedione [ i i £ #5
HEAT E X, A OB () C-2 R C-3 B4 51 5 19 A i 33k 3k
C-1 FiC-4 #iE, JF H C2 A3, C3 E B Ak,
RATERZEIREE ) (B D). 51, TE &1 IEE R
°4 2,8-dihydroxy-6-hydroxymethyl-3-methoxy-1,4-naph-
thalenedione, ¥t &), @i 4 N pleospathone A
WEW 2 MR EOTOE R R, BT HEE. @
#E I 1 HR-ESI-MS 27~ #E 73 + B 0§ m/z 209.080 8
[M+H]" (C,H,,0,, i1 51 209.073 6), #& R H 4 T A
C,H,,0,, NMBFEEH 6. (&2 K °C NMR 1 (%
D) BoR 7 A sp B AE 5 (RS LANE RS ) F
A sp’ G S . 454 THNMR ¥ (% 1) F16, 6.44 (1H,
d, J=22 Hz, H-5).6.19 (1H, d, J = 2.2 Hz, H-7), #&/~
AEAE— N2 B RIS IR 3R 7R A7 7 — AN I S K H
[0, 71.8 (C-4), §,4.60 (1H, d, J = 3.0 Hz, H-4)]. — /NI
F % [0, 41.8 (C-2), 8, 2.66 (1H, dd, J = 17.5, 9.9 Hz, H-
2a).2.50 (1H, dd, J = 17.5, 4.5 Hz, H-2b)]. — /N FH 5
[6. 36.0 (C-3), 6, 2.33 (1H, m, H-3)] A1 — /> H 3 [5,
16.0 (C-11), 6, 1.08 (3H, d, J = 6.8 Hz, H,-11)]. HMBC

M

OH O

2.
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e (B 2) H, H-5 5 C-4.C-6.C-7 R C-9#5%, H-7 5 C-
5.C-6.C-8 Fl C-9 %, A X H AL EE 5 H-4 5 C-
10.C-5 F1 C-9 #H 5%, F WA AE — D PY AR, If B C-
6 Fll C-8 i %5 & — MR HE, C-10 17 5 C-4 A1 1Y 7% 5 K
FHOESAH %, C-9 7 1T A 3% #5 i ik Bk . 'H-'H COSY %
(F2) /R H-3 5 H-4H,-2  FREEMS S HA1T 6, 2
78 C-3 3243 )% 2 C-4.C-2 f1 C-11. 'H-'H COSY i
(K2) B7nH-3 5 H-4.H,-2. FILA(E 5 H- 11455, 32
7N C-3 1743 i) i 8% C-4.C-2 f1 C-11. HMBC i (& 2)
H, H-4 5 C-3.C2 F1 C-11 M 2%, H,-2 5 C-1 1 C-9 #
5%, iE B C-4 F1 C-3 M13%, C-1 43 il 5 C-9 F1 C-2 M 3%,
B LT RSB 4546, TR E T A0 2 10 1H 45 14
(1), 'TH NMR ¥ (£ 1) &R, H-2a (6, 2.66) 5 H-3
2 1) B KB4 H 8 (J = 9.9 Hz) W] H-2a 1 H-3 $ &b
T ELH; H-3 5 H-4 2 (8 1) /Ml & 2 (J=3.0 Hz)
| % B H-4 &b TR 8 . 45 & ROESY it i 7, H-3
1 H-4 4 M 2%, Wi H-3 5 H-4 76 35 2 24 1)
FI . 28 H5040 A 2R R SCHR M B Lot (b &2 5
teratosphaerone B 1~ [f] 45 #4 A ALk, [X 7 fX £ T terato-
sphaerone B [ C-6 Uy (R i T &4 2 I AR
X} #4981 & teratosphaerone B #H 7], I HJie Y6 24 ([a]y
-10.4) fil teratosphaerone B [ HE G EHE ([a]f +16.3) £F
5, WO E A S 2 (R Ak A B DR 35,48, TR,
ff € A& W0 2 1) 45 K (3S,48) -4, 6, 8-trihydroxy-3-

Figure 2 'H-'H COSY and key HMBC of compounds 1-3

methyl-3,4-dihydronaphthalen-1(2H)-one, N #H 1t &4,
i %} pleospathone B.

a3 ENMARY, T NG w0 P
HR-ESI-MS 7R 73T & T 0§ m/z 267.083 9 [M+Na]"
(C,H,,ONa, it 5 1 267.083 9), #& 7~ H 5 7 X A
C,H,O, NEFE N4, "CNMRE (£ 1) Bt s
spfE5 (B8 3 MRS 5) M6 sp 5. 'HNMR,
BC NMR (% 1) fl HSQC #E &R, fF7E 4 MK H 2 (%
2 NI [0, 134.2 (C-4), 6, 5.58 (1H, dt, J = 15.2,
6.8 Hz, H-4); d. 126.2 (C-5), 5, 5.29 (1H, dd, J = 15.2,
9.3 Hz, H-5); 6. 51.5 (C-6), 6,, 3.01 (1H, t, J = 9.3 Hz,
H-6); d. 40.6 (C-7), 6,, 2.59 (1H, m, H-7)].3 4> I i 3
[0, 32.8 (C-1), 6, 2.18 (2H, t, J = 7.4 Hz, H,-1); 6. 24.0
(C-2), 8, 1.55 (2H, m, H,-2); J. 31.2 (C-3), J,, 2.00 (2H,
dt, J=17.5, 6.8 Hz, H,-3)] F1 1 I~ H 3 [6. 14.7 (C-8), J,,
1.02 (3H, d, J = 7.3 Hz, H,-8)]. 'H-'H COSY (K 2) i
&R T H,-1/H,-2/H,-3/H-4/H-5/H-6/H-7/H,-8 1 5% ; &5
4 HMBC ¥ (& 2) 1, H-7.H,-8 5 #t 3 b5 0. 176.2 #
5%, H-5.H-6 5 IR 0. 174.3 H15%, H,-1.H,-2 5k
Bk . 174.2 FHK, RLELE—A 1,6,7- = HUR 1 F-4-J%
ZERI B 9F B C-1.C-6.C-7 73 B — PR3k, 45
G T AR A A AL, $E7R 0. 176.2.174.3 A
1742 N3N RER I BREE RS 5, LA € TH& 3
BT 250 (B 1),

(o}
5, 3 1
CREU OH
HO S
HO /g o
Nt B
o /X HMBC
3 — 'H-'H cosY

Table 1 NMR spectroscopic data of compounds 1-3. % 600 MHz for 'H NMR and 150 MHz for "C NMR in DMSO-d; °: 700 MHz for

'H NMR and 175 MHz for "CNMR in CD,OD. J in Hz

No. r £ ¥
O oy O Oy O Oy
1 185.9 204.0 32.8 2.18,t(7.4)
2 147.6 41.8 2.66,dd (17.5,9.9) 24.0 1.55, m
2.50,dd (17.5,4.5)
3 141.7 36.0 2.33, m 31.2 2.00, dt (7.5, 6.8)
4 180.0 71.8 4.60,d (3.0) 134.2 5.58,dt (15.2, 6.8)
5 116.2 7.44,d (1.6) 109.0 6.44,d(2.2) 126.2 5.29,dd (15.2,9.3)
6 152.6 166.9 51.5 3.01,t(9.3)
7 119.5 7.16,d (1.6) 102.7 6.19,d(2.2) 40.6 2.59, m
8 160.1 166.6 14.7 1.02,d (7.3)
9 111.5 109.9
10 131.1 149.6
11 62.1 4.56, s 16.0 1.08, d (6.8)
1 60.1 3.87,s
8-OH 11.5,s
1-COOH 174.2
6-COOH 174.3
7-COOH 176.2
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Figure 3 Key NOE correlations and the Newman projection of compound 3

"H NMR 3 %75 U - H-4 1 H-5 2 8] ({48 & 5
#2152 Hz, i€ C-4 A XU R 2y E /Y . H-6 F
H-7 Z B 1 KR 8 8 (J = 9.3 Hz) R ib T ;e X
T RL, FETREAT R AR XS A8 BT P Fh, H A 2 s U an 1A
3i7n. NOESY i (K 3) o, H-5 A1 H,-8 A 2K,
UEHA 7€ C-6 F1 C-7 B AHXT#4 B O 75 20, B 65*,78*. 1k
GV 3 () 20t K 1Y 2 i ik B T SR ECD 1S 5 S
CD 15 5%f R A (1) . &5 R 4 B, (68,75)-3 1
ECD i 2k 516-& 4 3 (s ie il il th 26wy & R 4F, AT
e T A3 A . 28 ERTR, #ieth &3
[ 45 ¥ 2 (6S,7S, E)-oct-4-ene-1, 6, 7-tricarboxylic acid,
HNHACA WD, 1 4 A pleosporalic acid A

20 —— Experimental ECD spectrum of 3
\ === Calculated ECD spectrum of (6R,7R)-3
=== Calculated ECD spectrum of (6S,75)-3

Circular dichroism / mdeg

. L L L L ) .
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Wavelength / nm

Figure 4 Experimental and calculated ECD spectra of compound 3

TR B A, S5 U TE B L, S
O 1R 25 B 2R AT 2B 55 i %5 %€ O (3S,4R)-3,4,8-trihy-
droxy-6-methyl-3,4-dihydronaphthalen-1(2H)-one (4)"°
(4R)-3,4-dihydro-4, 6, 8-trihydroxy-1(2H)-naphthalenone
(5)1) (=)-scytalone (6)"7- (35,4S)-3,4-dihydro-3,4,6,8-
tetrahydroxy-1(2H)-naphthalenone (7)"/ 1 cis-4-hydroxys-

cytalone (8)"". IX 5 A ZEHH K AT AW ¥ N IR
Pleosporales J& 1% H1 57 B 13 2 .
2 AR

FIH MTT 3P 4 &9 100 41 A 5 35 1R 33k 47 U7
A, 0 e 4 S N 2500 4 i HeLa A1/ B 11 L5
4 e P388, BH 4 XT 1 24 4 2R IR 2 L L &2 (doxorubicin
hydrochloride). 4545 (% 2) B/ntb &9 100 N 'E i@
411 e HeLa A1/ B 11975 41 A P38S 351 L A7 55 1) 41 Jfd 75
TEE, 1C,, 15551 78.93 #198.80 umol-L™' .

Table 2 Cytotoxic activity of compound 1

Cytotoxicity (IC,/umol-L™")

C d
ompouny Hela 338
1 78.93 98.80
Doxorubicin hydrochloride 0.25 0.37
oAy
SCIGER 4y

AUTOPOL 1V gt AX (3 [H &3 K A wl); JASCO
V-650 %5 4 =1 UL % 3% X - JASCO J-815 [ — 8 3 {X
( H & Jasco 43 )6 2 71); Bruker AV-1I1-500. Bruker AV-
1-700 HD 2 % #% 3% 4= Ot 38 A (4 [ A & 52 2 A);
BUCHI H i Ji Reveleris@Prep Zlift 2 4t (B L6 # 0
wl); SST ¥ il £ v RO € i (DAD Kl 2%, 35 [ &}
2 R YN E)); Waters ACQUITY H-Class QDA UPLC-
MS (1.7 pm, 50 mm x 2.1 mm, C18 column, 3% FE VR 451t
HIRAF]); Silgreen C18 il A (5 um, 250 mm x 20 mm;
Jb S B B R K R BR A F); YMC-Pack ODS-A
] % 4% FE (5 pm, 10 mm x 250 mm, H 45 YMC 2
#]); CHIRALPAK AD-H F £ 4 3 k% (5 pm, 250 mm x
10 mm; K I 259 F M BEAR A PR A ), #2874 2 4 2R
B% Sephadex LH-20 (GE Healthcare Bio-Sciences AB &
F]); CombiFlash Rf HIC Hk 2 3% 5 4t (Teledyne Isco,
USA); GF,, FEiX TLC R (5 &L ). 7K (LC-
MS Z). & fiE (LC-MS 2% - HPLC 2% f1 AR 2%). F i
(HPLC 2 A1 AR ). & 1R 2. T (AR 2%). 1E L %t (AR
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i)\ O (AR 2)), Hih LC-MS 24 AT HPLC 237 44 9k
JiT Fisher 24 A, AR 0G5 kIE b b ). H
% (HPLC 2, b 22 ve IRAEAL B A A1 BR A 7)< ik
A EEATA DMSO (2B CIL A Al). 8 24 %) b
IR H: IR 5 (PDA Bf 7R 55) . S R A A e N 7 B 77
(PDB ¥5 77 %%) (32 BD & ), KoK K: 7R3 A 171K
oK (PREFE R A A SR8 11 MELFIRS &
TE 115 °C R B R 2875 K 1 20 min 15 . A8 K2 M
2% [E 45 X IR W B A7 2 W SR 1) 4 50 ATCC 74256 1)
FLHE, BT 18S A BE R RNA A% IR 7 51 40 #4552
A Pleosporales sp. .
1 EREEF

BB Pleosporales sp. (ATCC 74256) $F1-F-PDA
Rigedk b, T 28 cCHE IR FE h K 7% 8 R AT gtk o 3%
b )5 BB R B R 22 900 mL f PDB 5537 3E 7, T 28 °C.
180 rmin” 25 N85 3% 5 R, AF NP F . HL10 mL
TR T 500 mL HETE IR H 1 ROKRE 770k (17580 ¢
ROKFN 110 mL 7K) Hr, JLHEFR 509/, 76 = i T i B 5%
FE25 K.
2 RSB

8 L &R £ T8 75 £ UK K K e 3 IR, I
1 he #4218 £ T8 38 HUMRUIN N 55 5 10 281K, AT 28
W, 41 O 2R R AR B E 97 ¢ WHER
T&E s O REHEAT 8 IMNSE R IE SRR (B
8). #5321 LGB (76 g) £ Sephadex LH-20 £
B (90% HEE-IK, vv) J&, 13 2] 4 N4 5> Fr.l~Fr.4.
Fr.1 (21 g) A Fr.2 (12 g) 4 %4 Sephadex LH-20 FF
W (95% LAE-7K, viv) 3 B, PR i AT 18 B I
7E TLC MM R & 978 4 A4 5 F1~F4, TLC 15>k
90% MR- LR B (0. 2 J5¥ F1 (23 g) L REiSH:
3l (7 k- 288 218, 1:0~0:1, v, 0.01% H R) J&5
L 159N YL F1-1~F1-9. F1-9 3.2 g) &)k
WM (3 (I EE-7K, 20%~80%, vAv) 73, 1551 5 4.
7y F1-9-1~F1-9-5. F1-9-3 (335.2 mg) £ % HPLC
45% 2 fE-7K, v, 0.01% =% £ B, YMC-C18 #F,
10 mm x 250 mm) 7 &, H 3L EM 1 (4.2 mg, 1, =
30 min) f13 (2.1 mg, £, = 64 min),

¥ F4 R Fr.3 & 9F (35 14.0 g) £ Sephadex LH-20 1
i (95% LME-7K, vv) 43 B 5, 76 TLC I~ & 9F M
4 /N4 %y F4a~F4d. F4b (1.5 g) £ 5 AR o i (F
iE-7K, 20%~100%, v/v) 73 &5, 13 2] 12 1~ 4 5 F4b-1~
F4b-12. F4b-9 (306.2 mg) L HERAE (Ailh (FFEE- &
B, 1%~20%, v/v) 5355, 145 54415 F4b-9a~F4b-9e.
F4b-9c (145.0 mg) & ODS #: i (HlE-7K, 30%-40%—
50%, v/v) 4 B, 19 E 8 A~ 4H 43 F4b-9c-1~F4b-9¢-8.

F4b-9¢-2 (23.9 mg) 4 - Hfil] & HPLC (! l#-7K, 37:63,
v/v, 0.1% F R, Silgreen #, 10 mm x 250 mm) Zi{k, 75
FIMLA Y4 (5.0 mg, 1, =21 min).

Fr.4 (6.2 g) 4 Sephadex LH-20 1 41 (95% & -
K, va) 2B JE, #£ TLC W~ & 38 N 3 AN F5~
F7. # F5 (2.7 g) & K AH B35 (FBE-7K, 10%~
99%, v/v) 4> 55, 3 3] 10 4143 F5-1~F5-10. % H
5Ny F5-1~F5-5 (3h 1.2 g) &9, & R (i
(FEE-7K, 20%~40%, v/v) 70 B, 153 3 N 414> F5-1a
(115.2 mg). F5-1b (80.0 mg) 1 F5-1c (994.1 mg). ¥
F5-1c & R BAH il (FEE-IK, 4%~20%, v/v) 775,
93] 544y F5-1c-1~F5-1¢c-5. F5-1c-3 (86.2 mg) &
il % HPLC (FHEE-7K, 34:66, v, 0.1% H 2, Silgreen
F, 10 mm x 250 mm) 73 &, 528 EY 2 22 mg, 1, =
34 min).5 (2.4 mg, t, = 15 min) M6 (2.3 mg, t, = 17 min).

¥ F7 (777.2 mg) & W K W AH i (B B - K,
20%~80%, v/v) 73 &5, 153 74~ 5 F7-1~F7-7. F7-3
(43.1 mg) %4 ODS F: il (12% W EE-K, vv) 708, 15
B 2 AN 414y F7-3a (30.2 mg) A F7-3b (10.2 mg). K
F7-3a 4 F: 1l % HPLC (H BE-7K, 21%~37%, v/v, 0.1%
F 1R, Silgreen %, 10 mm x 250 mm) 7+ &, 13 %) 4
Y1 %y F7-3a-1~F7-3a-4. ¥ F7-3a-2 (5.8 mg) & F
il % HPLC (20% 1E &t — 7% N BE, v, 0.1% H IR,
CHIRALPAK AD-H ¥, 10 mm x 250 mm) #3749 J&5, 54k
&7 (3.0 mg, £, = 12 min) 18 (1.6 mg, ¢, = 17 min).
3 EWEE

EW R ETEE AR ; UV (MeOH) 4,
(log €) 204.8 (4.07), 230.4 (3.84), 280.2 (3.79), 398.4
(3.35) nm; HR-ESI-MS m/z 251.054 4 [M+H]" (C,H,O,,
1+ 5 {f 251.055 0); 'H NMR (600 MHz, DMSO-d,) Al
“C NMR (150 MHz, DMSO-d,) ¥(#% 1.5 1; '"H NMR
(700 MHz, CD,0D) 6,;: 7.53 (1H, J = 3.0 Hz, H-5), 7.17
(1H, J = 3.0 Hz, H-7), 4.64 (2H, s, H-11), 4.01 (3H, s, H-
1); *C NMR (175 MHz, CD,0D) J.: 187.6 (C-1), 148.6
(C-2), 143.1 (C-3), 182.1 (C-4), 117.9 (C-5), 153.3 (C-6),
121.3 (C-7), 162.4 (C-8), 112.9 (C-9), 132.8 (C-10), 64.1
(C-11), 61.0 (C-1").

a2 REETEEHAK; o]y -10.4 (¢ 0.22,
MeOH); UV (MeOH): 4 (log &) 207.4 (3.97), 281.4
(3.74), 321.4 (3.53) nm; HR-ESI-MS m/z 209.080 8 [M+
H]" (C,H,,0,, it 514 209.073 6); '"H NMR (700 MHz,
CD,0OD) 1"C NMR (175 MHz, CD,0OD) %4 L5 1.

&3 FBRHIRY; (@] -59.5 (¢ 0.21, MeOH);
UV (CH,CN): 4_, (log &) 203.4 (4.00) nm; HR-ESI-MS
m/z 267.083 9 [M+Na]™ (C, H,,ONa, i1 5{£ 267.083 9);
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'H NMR (600 MHz, DMSO-d,) 1"°C NMR (150 MHz,
DMSO-d,) ¥ L4 1.

a4 BRETEE KK, [o]y -18.2 (c 0.28,
MeOH); ESI-MS m/z 209.10 [M+H]", 189.15 [M-H -
H,0]"; '"H NMR (700 MHz, CD,0OD) §,;: 6.94 (1H, s, H-
5), 6.69 (1H, s, H-7), 4.80 (1H, d, J = 2.8 Hz, H-4), 4.25
(1H, m, H-3), 2.94 (1H, dd, J = 17.3, 7.4 Hz, H-2a), 2.82
(1H, m, H-2b), 2.35 (3H, s, H-9); "C NMR (175 MHz,
CD,0D) J.: 204 (C-1), 43.7 (C-2), 70.5 (C-3), 71.3 (C-
4), 121.3 (C-5), 149.9 (C-6), 117.9 (C-7), 163.5 (C-8),
114.5 (C-9), 145.4 (C-10), 22.2 (C-11). VL F¥4E 5
BRI AR 38 6 (38, 4R) -3, 4, 8-trihydroxy-6-methyl-3, 4-
dihydronaphthalen-1(2H)-one H 848 A — 5 .

Es HEETE MK, [aly +30.0 (c 0.08,
MeOH); ESI-MS m/z 195.01 [M+H]", 193.12 [M-H];
'H NMR (700 MHz, CD,0D) 4,;: 12.77 (1H, s, OH-8),
6.54 (1H, dd, J = 2.3, 1.0 Hz, H-5), 6.17 (1H, d, J =
2.3 Hz, H-7), 472 (1H, dd, J = 8.8, 3.9 Hz, H-4), 2.77
(1H, ddd, J = 17.6, 6.7, 4.6 Hz, H-2a), 2.60 (1H, ddd,
J=17.7,9.9, 4.9 Hz, H-2b), 2.19~2.27 (1H, m, H-3a),
2.02 (1H, ddd, J=13.1,9.9, 8.7, 4.6 Hz, H-3b); "C NMR
(175 MHz, CD,0D) 6.: 203.7 (C-1), 166.8 (C-6), 166.7
(C-8), 151.0 (C-10), 110.1 (C-9), 107.3 (C-5), 102.4 (C-
7), 68.5 (C-4), 32.7 (C-3), 35.7 (C-2). LA % ¥ 5
BRUHR I 1Y) (4R)-3,4-dihydro-4, 6, 8-trihydroxy-1(2H)-
naphthalenone [ 48 A —F.

tE&Wme HETE KK, [o]f -33.3 (c 0.23,
MeOH); ESI-MS m/z 195.00 [M+H]", 193.12 [M-H]";
'H NMR (700 MHz, CD,0D) §,;: 6.22 (1H, d,J= 1.2 Hz,
H-5), 6.10 (1H,d, J = 2.4 Hz, H-7), 4.25 (1H, tt, J = 7.7,
3.8 Hz, H-3), 3.08 (1H, dd, J = 16.0, 3.8 Hz, H-4a), 2.85
(1H, d, J = 7.2 Hz, H-4b), 2.83 (1H, d, J = 5.6 Hz, H-2a),
2.61 (1H,dd,J=16.9, 7.7 Hz, H-2b); "C NMR (175 MHz,
CD,0D) d,.: 202.5 (C-1), 166.6 (C-8), 166.5 (C-6), 146.0
(C-10), 111.7 (C-9), 109.4 (C-5), 101.6 (C-7), 66.9 (C-
3), 47.4 (C-2), 39.1 (C-4). LA %04 5 TR i 18 1
(—)-scytalone M) H e HE A —F .

a7 REETE R K (o] +44.0 (¢ 0.05,
MeOH); ESI-MS m/z 211.01 [M+H]", 209.11 [M-H]";
'H NMR (700 MHz, CD,0D) §,;: 6.61 (1H, d, J= 2.4 Hz,
H-5),6.18 (1H,d,J=2.3 Hz, H-7),4.48 (1H, d,J=7.5 Hz,
H-4),3.97 (1H, ddd, J = 8.9, 7.5, 4.3 Hz, H-3), 2.95 (1H,
dd,J=17.1,4.3 Hz, H-2a), 2.62 (1H, dd, J=17.1, 8.9 Hz,
H-2b); "C NMR (175 MHz, CD,OD) 6.: 201.5 (C-1),
167.1 (C-8), 166.4 (C-6), 148.5 (C-10), 110.4 (C-9), 108.3

(C-5),102.5 (C-7), 71.7 (C-3), 44.3 (C-2), 73.7 (C-4). Lk
b E 5 SR HE (1) (3S,45)-4-hydroxyscytalone [1]
Bl F A — 3

a8 R AT E KK, (ol -56.0 (¢ 0.05,
MeOH); ESI-MS m/z 211.02 [M+H]", 209.11 [M-H]";
'"H NMR (700 MHz, CD,0D) 6,;: 6.56 (d, J = 2.4 Hz, H-
5), 6.18 (d, J = 2.3 Hz, H-7), 4.73 (d, J = 7.5 Hz, H-4),
422 (ddd, J = 8.9, 7.5, 4.3 Hz, H-3), 2.87 (dd, J = 17.1,
4.3 Hz, H-2a),2.78 (dd, J=17.1, 8.9 Hz, H-2b); "C NMR
(175 MHz, CD,0D) 6.: 201.9 (C-1), 166.3 (C-8), 167.0
(C-6), 148.0 (C-10), 110.3 (C-9), 108.9 (C-5), 102.6 (C-7),
70.5 (C-3), 43.5 (C-2), 71.4 (C-4). VL L %¥¥s 5 k™
HRIE ) cis-4-hydroxyscytalone 54 3 A —F,
4 ECDtE

WA 3R G b & i BRI 2= tH P & (https:
//cloud.yinfotek.com) 14 R A% R 7 R PATH . K
BN, 7 MMFF94 4 T 713% F 4§ F 7 kcal-mol”
(1 g B i Bk 4T M %48 % . R F Gaussian 09, 7“5 H
H PM6. HF/6-31G(d) Al B3LYP/6-31G(d) /K F-_E %F ¥4
FATIESE R LA, R AW SR, LA B
J&i, R FH & %5 R 2 o6 FLE (TD-DFT), 7E H B AH
B3LYP/6-311G(d,p) /K T 5FixX 7 Fiflt 4 4 G 1T 8
REE . AR 1HEF S LR ECD/UV 43 Hr L
B4 ECD i, 35520 CD B L.
5 pREIEMENIRK

K MTT L P05 4 & 90 1 E AT 4 41 41 i 35
WM, LR IR 2 Rt B AE N BH X R . 7
37 °C5% CO, %+, UL DMEM 7 7% & 43 il 15 72 A
B 30 40 HeLa A1/ % F1 1ML 955 4 il P388, Fifi f5 4
Pl 7E & FL AL B 200 pL 40 B F R (1x10%) 1 96 FL AR
W, 24 h)E, BFLINN 2 uL AL &9 1 A TR P 1 B
WAV, PRI E 72 hy 1 S R AL 50 pL MTT %,
B E 3 h G & IbEREFE, B0, 7% RIEW; AL
150 uL DMSO, 2 BRI s B & FLIROL A )5, #0F
THEHIC, .

BOS: A WL o T B2 22 A2 e 245 W I S P A% 1 )
WA AR ZR AR 22 3 M0 55 22 VR A3 [R] <7 AR s SC R =7
AR 20 H #3515 21 17 [ e PR AR B v 25 0T Ui
PNEE I FE B RIS -

B & TTMk: B (SR AE T ST S 0 il
NG ey S5 5 5 KT A6 57 T v ol A 1 IR REL A28 7 B STHIR R WF L
RS E GRS MBS 5K 7 S5
S5 WA S 5T SRR BETE R B 2 s M 5 T S0 R
A BB HEZL IR 1, SRR 4R T TSI Bevh S S5 AR AT AR S
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