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Abstract: This study aims to investigate the chemical constituents from the rice fermentation of Xylaria longipes
and their biological activities. Three polyketones were isolated from the ethyl acetate layer of the rice fermentation
of X. longipes by silica gels, Sephadex LH-20 column chromatograph, and HPLC methods. Their structures were
established based on NMR, MS and other spectroscopic techniques.
1-(3-Ethyl-1,2,6-trihydroxycyclohexyl)-3-hydroxy-2-(methoxymethyl)propan-1-one (1) is a new compound.
(2E,4E)-6,8-dimethyldeca-2,4-dienoic acid (2) and (2F,4E)-8-methyldeca-2,4-dienoic acid (3) were reported as
natural products for the first time. Their antiproliferative activities of compounds against three cell models
(keratinocyte HaCaT cell line, concanavalin A-induced T cells, and lipopolysaccharide-induced B cells) were
evaluated, but none showed significant activities.
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FH I T R RN R A0 M B PR AR S R R0 NAE . MRV ILI PSRk m & 2 0. B
Fe=k RN, A AR AR, AT E R, BT bS5 R A EARE A .
RGP — P LUR B0 B B e, AR T B bk B0 A 8 5 A 004 g L P 4
KPR FR O, Rk — 250 T 0 AL T P9 AR R KA R S T 1 0 5 At AN RS 0
AT HROR R B A2 B oy HEAT 3 B 5 RO PR B ) S 0%, DAIDI = KR £ 1
{1 24 2000 I il o
1 R ERE
1.1 ¥y

KA IR M W Xylaria longipes 3 5 H AR & & MRS FLIE Fomitopsis betulinus ( Piptoporus
betulinus (Bull.ex Fr.) Karst.) . F. betulinus T 2012 £ A 5 MA K A 1L E K AR5 X,
AEETRRAL K2 B 7 2 R R B %€ - X, longipes H1p-tubulin J£ KI5 %€ (GenBank
Accession No. MN583256) . Z W HIFEATRAE T PDA K5 575, 1R T p i BE25 Kb 2
R 5 57FE (No. HFG1018)
1.2 sh¥Fn4aAa

BALB/c /MR 10 K, 6~8 ik, A& 25~30g, WTIbntt R BRI HB 14 IR
AT, AFEFHES SCXK (50D 2019-0008, SH7EEIE (234+3) C, FXHEE 50%, &
R 12 b2 h 3REE R FR, (IR ARt A I OK . SR BV R R 2 K AR R
S AZAHE, B F LS DWLL202003116,

HaCaT STR #40fitl (_ Ligw fAMREARAFD .
1.3 XER5RHF

Bruker Avance I11 500 MHz ZA% BESEHR(C (F8[E Bruker A7) ; Agilent 1260 Series 154
AR A (£ Agilent A7) ; AB SCIEX Qtrap 5500 = 5 PUZG T B 4% (£ [EH AB A,

LC-52 = R il & A i (AR F8iE 8 A AR A F]) 5 FLEXA-HP H i PR i) 45 (it



X HP-Q-P050 CREHNEA/RBHEAR AR 3 N-1300D-WB Jighs 2 k¢ (HA EYELA
AT 5 Model 680 BiFR{X (ER T HIBEIRARD .

HEERER (200~300 H)  #HZ ORI (5 cmx10 em, 5 8#EEEAL D ¢ HEG
IR} MCI gel CHP-20. KFLHJIE Diaion HP-20 (HA =254k %) ; k(oI k} Sephadex
LH-20 (3[H GE Healthcare A7) ; i ZORBAX RX-C8 (9.4x250 mm, ¥if% 5 um) (3
Agilent A 7)) ; FEEFEIERL RP15(12 nm, $i4% 50 um) . 3% 4 YMC-PACK ODS-A (250x20
mm, $if% 5 um) . Ak YMC-PACK ODS-A (250x10 mm, if% 5 um; HZA YMC A7]);
Al FEE CREED AR A E R A D 5 kel 2 (FEE Merck AFD 5 4044l
LR CTG FrmBE. N CRESE TR0 MERARD o RN b REEE A
BRAF], fib5: LG50R53, ZEfE>96%) ; WM (Lighhr T AR R A R A,
fit5: B2226203, 4i/£>99%) ; JJGH [ A (concanavalin A, ConA; #t*5: 1124G031,
Al E>99% ) il & C IR AR A BR A F]D s B & BEBUIR RS 775 (potato dextrose
agar, PDA; IbRiEREAAIRAT, #it5: PM48174112) ; AEZHE (lipopolysaccharide,
LPS; #lt55: 3230506001, #f/%>99%) . CCK-8 ikfl&. RPMI 1640 £;755E (JbtRE=E
FHERRATD 3 BREAK AU BIEREAMERGRATD ; B (R T4 kR
Bl AERAFD ¢ MFME WMNEEE A TEMEERARD .

1.4 KW HE
1.4.1 KB

HRTRE R VR BER B R A R I (GPY) « BETFRBK B SHER (202 . A
EARK (152  BERE (5g) « KHPOs (0.5g) F1 MgSO4 (0.5 g) dHik. GPY Wik 2
(350 mL/AfD KB 5 HFI AR R, #RIRRESR, (EEIR 24 °C, ## 150 t/min 6040 T
55 IR R 7 ds 20 kg JOKAZRIEKIZIR 12 1.3 (m/m) HINBIAEHE (480 mL) H, &k
KU K B AT I B 2 BN K B 5 AR, 5859 40 d.

1.4.2 RIS 5

20 kg ROKRIFLEH G, #4 0 2 AR RE B AT, 95% L BHE A HEE, K 3 h, JUE
WA, BIFIRAW, MANFRE LR OB 4 K, RERREWEIRE RS LR B AR E
233.9 g. LR BEIAIRE IS RFLM AR A, KIRH 20%. 40%. 60%. 80%- 100% [
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B i (68.3 g) & MCI tailfif:, DLHEE-7K (20%- 40%- 60%. 80%-~ 100%) #f &%k
i J5 155 4 N5y (B1~B4) o 4H4) B2 4 Sephadex LH-20 ¥t HE: LA FFEE ok i 77 12047 e At
23] 6 NS> (B2a~B2D) . i B2d Z22F: 4l % HPLC (Zfif§-7K 15%—100%, %iiE 4 mL/min)
A ERL A 2 (83 mg, ®R=40.0min) . C &5 (15.8g) 4 MCI {aifikl:, LIHIEE
-7K (20%- 40%- 60%- 80%- 100%) B Bt 5733 5 M5 (C1~C5) . 4453 C1 & Sephadex
LH-20 K (HED B33 3 N5 (Cla~Cle) . HF14 % Cla 4 Sephadex LH-20
B RE CAERD 2025753 3 N4 (Clal~Cla3) . 414) Cla2 S IEMEERFES 2] 9 N4y

(Cla2a~Cla2i) - #4149y Cla2d 42414 HPLC (HEE-/K 50%—100%, & 8 mL/min) 4>

B3 2] 3 AN (Cla2d1~Cla2d3) . Cla2d1 &2+l 4 HPLC (ZJiE-7K 30%, Jiti# 7 mL/min)
SEAERELEY 3 (11.2mg, ®R=325min) . 47 Cla2d2 Z2F#I4 HPLC (ZJ-/K
30%—30%, ¥iE 7 mL/min) 7 SAEELEY 1 (4.1 mg, &=13.2min) .
1.4.3 CCK-8 i MM &40 84 4 fm i0 35 58 4F )

RS SCHERFRIE » A< S LAK A Ak 1 A R 40 M HaCaT AR, SR CCK-8 VLML &4 1~3
(RO A O 4 RS T P B e ol B 247 0 RG0S ) D170 ey, DA BALBY/c /N BRI i1 F 1
JEAR IR L A0 i BT, ARSI 22 4 ConA AT LPS 435I S T B k40 i i 3 g e psi Y,
KH CCK-8 VP AL A4 1~3 (1 ik E 400 M 3 A 4 b AR L PR HR 24 g Hh FE K ) 17181,
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Fig. 1 Key 2D correlations of compound 1



1 2 R=CH,
3 R=H

B 2 tha 1~3 B gsH
Fig. 2 The chemical structures of compounds 1-3

a1 LR HR-ESI-MS: m/z 299.147 2 [M + Nalt GiHEAE )Y 299.147 1) , 45
4 13C NMR 3 B0 4, #2273 CisHuO06 AEHE R 2. UV (MeOH) Amax (log &)
9203 (2.00) nm, FEREHPAEERKILTE RS IR (MeOH) JGilkihfE 3371, 2934,
1701, 1462 cm™ AbA MR, Ui BAS5H HAEAE R BRI kAL . 'H NMR (500 MHz, CDCl;) (I,
D BR 2N E5EAMENRFREEES0m4.06 (brd, J=9.6Hz, H-6) « du3.94 (brd, J
=45Hz, H-2) : 2 H5%MHENTHEZRE Son3.53 (1H, dd, J=9.6, 5.3 Hz, H-9) ,
3.48 (1H, t, J=9.6Hz, H-9) , 3.86 (1H, t, J=9.6 Hz, H-10) , 3.66 (1H, dd, J=9.6,
8.0Hz, H-10) ; 1 MNFAIEAETou3.34 3H, s, Hs-11) ; 1 MHFEAESM0.93 (1, J
=7.5Hz, H3-2") . *CNMR (125 MHz, CDCly) (W% 1) BRHEE&H 13 MK, 454 DEPT
AITHSQC 2 HVAJE A 1 ANRIEDRAS 500 217.0 (C-7) 5 2 A5 K F 3845 5 oc 73.9
(C-2) + 71.7 (C-6) ; 2 N HEAMERI P ERE Foc 72.4 (C-9) | 62.1 (C-10) ; 14
FEAFEIRAS 5 0c 59.5 (C-11) ; 2 MRS T6c 37.7 (C-3) + 49.4 (C-8) ; 3 PMILHI%:
A5 50c 19.4 (C-4) . 28.0 (C-5) . 25.0 (C-1D 5 1 MHERIE T 11.7 (C-2) . BHE
—ANERIE, PEIHZAL A N AR, 7E TH-TH COSY ", H-3 (du 1.76) 5 H-2. H>-4 (0u 1.54,
1.43) « Ho-1' (9n1.47, 1.37) HI5%, Ho-1'5 H3-2'HI5%, Ho-5 (0n1.98. 1.84) 5 Hr-4. H-6
K, BLIH-8 (613.94) 5 Hp-9/10 #HK, LA EAHSRIA RN A B (B D .
£ HMBC 3+, 1-OH (6u4.30) 5 C-1. C-2 F1 C-6 M5, I cihi; 1-OH f Ha-10 F
C-7 MK, BEEAFA CFEAT C9-C8-C10 3 id FiAARE, 1 Ha-11 3] C-9 ORI 9 frffF25E N
A & (L E 1Y o Wk, &% 1 WP m o4 WoN
1-(3-ethyl-1,2,6-trihydroxycyclohexyl)-3-hydroxy-2-(methoxymethyl)propan-1-one. it — 7 #1
A 1 IR A5 5 R Cbe b H-2 1 H-6 35 2 3058 U, 4 28 3L 1+ 35437 17 77 2 (Karplus

Equation) , #2275 H-2 F1 H-6 5EEALE M AN 60° /4. Fik, H-2. H-3 M1 H-6 fii JF



Rk, ¥ Aa. PLEHENTS ROESY K#EAHE (H-2 5 H-3/H-1'#5%, 2-OH 5 H-1"M#15%,

H-6 5 Hy-5 BJFHC) — 3. [FIFF, 78 ROESY %, 1-OH 55 H-2 #H2¢#E7R 1-OH M8 M Ha.

55 A w & "M o1 W o4 Mo o# — B W & K

1-(3p-ethyl-1a,23,6-trihydroxycyclohexyl)-3-hydroxy-2-(methoxymethyl)propan-1-one ( I, & 2).
R 14AE% 15 'HNMR (500 MHz) il *C NMR (125 MHz) $# (CDCl:)

Table 1 '"H NMR (500 MHz) and '3C NMR (125 MHz) spectral data of compound 1 (CDCl3)

No. on (JinHz) dc

1 - 76.0

2 3.93, brd (4.5) 73.9

3 1.76, m 37.7

4 1.54, td (14.1, 3.9) ; 19.4
1.43, m

5 1.98, brt (14.1) ; 28.0
1.84, brd (14.1)

6 4.06, brd (9.6) 71.7

7 - 217.0

8 3.96, m 49.4

9 3.53, dd (9.6, 5.3) ; 72.4
3.48, t (9.6)

10 3.86, t (9.6) ; 62.1
3.66, dd (9.6, 8.0)

11 334, s 59.5

' 1.47, m 25.0
1.37, m

2! 0.93, t (7.5) 11.7

1-OH 430, s -

2-OH 3.74, d (4.5 -

6-OH 4.16, d (9.6) -

10-OH 3.13, brs -

WEY 2 AR ESI-MS: m/z 197 [M + H]*, 43 F A C12H2002. 'H NMR (500 MHz,
CDCl3) d: 7.34 (1H, dd, J=15.3, 109 Hz, H-3) , 6.16 (1H, dd, J=15.0, 10.6 Hz,
H-4) , 6.03 (1H, dd, J=15.0, 83 Hz, H-5) , 579 (1H, d, J=153Hz, H-2) , 238
(2H, m, H-6) , 132 (1H, m, H-8) , 1.02 (3H, d, J=6.7Hz, H-12) , 0.85 (3H,
m, H-11) , 0.84 (3H, m, H-10) . BCNMR (125 MHz, CDCly) §: 172.5 (C-1) , 1182
(C-2) , 152.0 (C-3) , 126.5 (C-4) , 147.7 (C-5) , 35.0 (C-6) , 43.8 (C-7) , 32.0

(C-8) , 299 (C-9) , 112 (C-10) , 209 (C-11) , 19.0 (C-12) . VL E¥Zwi%E 5k



UOHRIEFEAR —3, W% e b &Y N(2E 4E)-6,8-dimethyldeca-2,4-dienoic acid.

&M 3 BOMPIR, ESI-MS m/z 183 [M + H]Y, 4+ T304 C1iHi302. 'H NMR (500 MHz,
CDCly) d: 7.34 (1H, dd, J=153, 9.8Hz, H-3) , 620 (2H, m, H-4/5) , 5.78 (1H,
d, J=153Hz, H-2) , 1.45 (1H, m, H-8) , 0.87 (6H, m, H-10/11) . '"HNMR (500 MHz,
DMSO-ds) 6:7.24 (1H, dd, J=15.3, 109 Hz, H-3) , 6.24 (1H, dd, J=15.5, 10.9 Hz,
H-4) , 6.06 (1H, dd, J=15.5, 83 Hz, H-5) , 5.80 (1H, d, J=153Hz, H-2) , 0.98
(3H, d, J=6.6Hz, H-11) , 0.83 (3H, m, H-10) . *CNMR (125 MHz, CDCl;) §:
174.0 (C-1) , 120.7 (C-2) , 1489 (C-3) , 127.0 (C-4) , 145.0 (C-5) , 34.8 (C-6) ,
43.8 (C-7) , 29.8 (C-8) , 29.7 (C-9) , 11.6 (C-10) , 19.2 (C-11) . VL EAZHEEIE S
SCHRPOMRIEFEAR —3, WS B W N (2E 4E)-8-methyldeca-2,4-dienoic acid.
22 FEMMKER

CCK-8 VEMISE 1 3 MEAYxs =Fhdi il (A 5140 HaCaT. ConA S T k24
LPS 531 B k4t i) SEFEMEIEN, 45 R BoRiX B4 & W35 R LI B B A i
3 &g

R SH TR e L B LE IR GAR P ) 07 TR 22 FEVEFRRR A, BTN 26 . (S RS AT AR D 56 /)N
TGRS 8 H B IR R G e E A T3 PUR . $Em e
JJFHRE T 1 00 1) A 45 7 T R T LR AR B RO U R 55 o ASHIT SR IZ R AR AL 22 O HEAT TR &R,
WIS T 3 NREIRED, ED 1 —— N E, &P 2 3 ERRRF=IE IR
O o AT AHHLAN T B Ibh B 40 335 500 1) 75 e 2 TP T 3k e A5 A 25 A R IR S P R v
AR FER B, AR A BRIV R I v () IR A AR P 3 9 288, AR 7 R 0 FF) SR 26
FRE T KMR A R PRE.
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