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BOUAEACE P2 W0 AT 70 AL BT 9, JE B 5058 720G, 0 Rl MEEE (D | 2 15-4,6,8 (14), 22-DY)F-3-Hi
(2) . B-R KW (3) . FK7,22-—4%-3,6-—M (4) . 5-hydro-xymethyl-2-furancarboxaldehyde (5) . 5-2. [ % H 3L i
& (6) . (1S,2R)-(-)-1-phenylpropane-1,2-diol (7) . (+)-3-phenyllactic acid (8) . ethyl 2-hydroxy-3-phenylpropanoate
(9 .« (R)-3-# I F R HEE (10) . 3-phenylpropane-1,2-diol (11) . 1-phenyl-1,3-diacetate (12) . X}¥2 37K LR (13) .
A FRHIR R -2,3-T ZlE-2-11 (14) « HFERR (15) MR KT IR LG (16) | 2-(4-F2 K K) LR (A7) FZLIR
(18) . 2-(4-hydroxyphenyl)-ethanol (19) | Xt %K F R 465 (200, BriLA 167118, HAR18MLE A E IR M
R TR T (R T b 2y e 49 3, HUbid b 28 5) 1S AH R i R 254 & 0. BT G & W 1K a- 4 & 8 1 Blg 40 s
Ve, PR RS, AR TR & 2 B A B MRS, HE B R L (1ICs0) 790.860 £ 0.046 mmol/mL, it
AT BH P o TR BT 45 94 9% 7.057 + 0.005 mmol/mL. (&2 2:48)
KRR )INE PR WA AR o~ 410 G 55

Secondary metabolites of endophytic fungus Peniophora incarnata from
Ligusticum chuanxiong Hort.

YUE Meicen, MA Peijian, ZHANG Dan, CHEN Siwei, FU Xiujuan & LUO Yu™
School of Pharmacy, Southwest Medical University, Luzhou 646000, China

Abstract This study was conducted to evaluate the secondary metabolites of Peniophora incarnata, an
endophytic fungus of Ligusticum chuanxiong Hort. Peniophora incarnata was grown in solid-substrate
fermentation culture. Compounds were isolated using gel column chromatography, silica gel column
chromatography, and simi-prepared high-performance liquid chromatography. The structures of the compounds
were identified using spectroscopic methods. Twenty compounds were isolated from the secondary metabolites
and identified as ergosterol (1), ergostane 4,6,8(14),22-tetraene-3-one (2), B-sitosterol(3), ergosta-7,22-
diene-3,6-dione (4), 5-hydroxymethyl-2-furancarbox-aldehyde (5), 5-(acetoxymethyl)furfural (6), (1S,2R)-(-)-1-
phenylpropane-1,2-diol (7), (x)-3-phenyllactic acid (8), ethyl 2-hydroxy-3-phenylpropanoate (9), (R)-3-phenyl
lactic acid methyl ester (10), 3-phenylpropane-1,2-diol (11), 1-phenyl-1,3-diacetat (12), p-hydroxyphenylacetic
acid (13), 4'-hydroxy-phenylacetic acid, 2,3-butanediol,2-ester (14), vanillic acid (15), ethyl p-hydroxybenzoate
(16), 2-(4-hydroxyphenyl)ethyl acetate (17), ferulic acid (18), 2-(4-hydroxyphenyl)-ethanol (19), and
2-p-acetoxyphenylethanol (20). Except for compounds 16 and 18, the other 18 compounds were isolated from
the secondary metabolites of P. incarnata for the first time, and the endophytic fungus contained the same
phenolic acids as L. chuanxiong Hort. All compounds were tested for their a-glucosidase inhibitory activity to
determine their hypoglycemic activity. Compound 2 exhibited good hypoglycemic activity. The half-maximal
inhibitory concentration was 0.860 + 0.046 mmol/mL, which was much lower than that of acarbose (7.057 + 0.005
mmol/mL).

Keywords Ligusticum chuanxiong Hort.; Peniophora incarnata; endophytic fungus; secondary metabolite;
a-glucosidase inhibitor

Wi H 1 Received: 2024-03-08  #:52 H 1] Accepted: 2024-03-26
B & N A %4 %% (05100180149 %) Supported by the Luoyu Talent Launch Fund (05]00180149)
D4if{E/E % Corresponding author (E-mail: 2338957@qq.com)



\1000 30% #5581 2024410H

E
b
bE
4

JNE = RBHEY)1E (Ligusticum chuanxiong Hort.)
BT HRAR 25, AR R A R RS RS MRS, AW
Bl RN 2 WA ™, 2 FRE 1k 2E A O i I R G
P B PR B LA B B I RE L BUAIAR AR S IR R
RN R RSk A O, I SRR N 2 L
H), hEE BT ULRARR 2880 R 2 R R, IR Re i BhiA
97 1L RUBE PR F B 2 A2, BN SR s 572, 3% R
IR IT IR

T AR LB T2 AT AT g BEAE ) B - R H LR 38 N
5, HA AT 5 R AR 1R AR BA I A 252 05 M B 43, RIS 55 A A A
M, WAREEIE B A KR, BIEEE 90, LRTE M K
R DAETE SR 5. FRHIIR ¥ B (Peniophora incarnata)
JIENETE M, BT 44 BERREEAERR R EE
B, 24Nk, NRARER RIS HI36MMLE Y, B
FELi%5 M 2144 bk 9 42 L 1 Peniophora incarnatat 7y 543 27
ANET IR A IR R AT A C A a9, a1 gtk
& Wincarxanthone BEL A 5 i (0 70 i 8 3 1 5 i 7 )1 25 P
- i Peniophora incarnatath, Li%s 45 HAAN w] 40 1) i g 1
A R e B RG2S H A Pincarnatin A U0 SIS0 H Ay B H
2N E WRI25A CAb &2, AR LA Y SR =
BRI E ., HATBERIPUIGHIET ", iR R, Rl
RE AR — B A,

I F AR B T H AT B B E Tolk b R 0 R B 2R R
HITRAL B, Lee % i 30 RS Ak 5 5 1T DLy Al 41 4k 35 IR T 3
2, EBERR MR IR 2 IR 5T A T WA A AT
BRI, AR T30 R R AR R AL R
YRR, T FA I B A AR 5 B R AT B M A S AR A
Xof 43 8 B (R Ak G P EAT B B MK, Dy adE— b 24 B 1 1)
B 5T ER AL 47 0T S it

18

11 X 55

LCS51 -1l £ a0 AH B A0 (B8 35 B AL BH A PR A
H)) ; Senergy H1Z DiRe B #R{X (3£ E BioTek{X# AR AFD ;
Te e 25 AN C R SR A IR A RIS ) 5 SR ] £ (il
JN4SinoChrom ODS-AP (10 mm x 250 mm, K& FIH; 5
Mrias A R AR 5 ¥ ZEHrEER (100-200, 200-30071300-
400 [ ) Al )2 1k 4R GF 25435k B 5 & F 9L soB 5 R A R
AT EEIR 3B R v Sephadex LH-20 (32 [EPhamacia’y
F]) ; ZF-20DE 5K A Ay B L BUR OB AER)
AR T AR R 2 o T AR 1 RGET TT R AL 2 A R
/AT]; 1DAI2D NMRFiMagnet System400, 54 Ascend (f[E
Bruker Corporation’A@]) ; Bruker maXis TOF-Q Jiii{X (3%
[& Bruker Daltonics, Billerica, MA) .
1.2 EHMKIE

JNE B R T 202146 5 0 3K f 4 18 Fr 52 55 39, 245 44
W%, MU R EREK B A e 3 55 T R )N 5
Ligusticum chuanxiong hort.[f]+ 1§48 2=, BRATRE & )1
T R AR 2K oy B A T 15 B0 A A A, RIS A5 2
f15.8S rRNAJE A 41 £ NCBIf¥) GenBank 3 A [ H C 41 5 41
LC415529.15¢ 44017 (100.00%) , % 5& i% Wi ¥k~ Peniophora
incarnata, EPRGTOAR AR . R 5 BEA R4 T 78 F R R R 22 24
R A LAY B SR

1.3 EFE
PDAW 4 3 37 9L . 442200 g/L (Y1 & 8530 minH
), VB, 0.1 g/L, %20 g/L, B 441 g/L, BEEEH
5g/L, iz #:0.5 g/L, pHER;
RO R ] 4 35 57 45 . KoK200 g, SER10 g, H2RkK
125 mL, pHHE4R;
2 i g
21 EMKIER
H4 44045 21K FR FR IR 2 15 Peniophora incarnatapi £ i
T PDA A 5 57 2 B FRE RN 120 r/min, 30 "CIEIEEE 377 d
BR TS, B HIER B C 4K E % R A20001 LA Kok &
FUR B R L =AM, 30 CIEREE RN, B35 AR
BHIRE TR
22 ERSTE
G B AR B A B R 3G, F R L BRIR R L, &
HAW, HIIEW, AR BRI E574.4 g.
TR H R R JE AT LU A i B - 28R 2R (50:1—1:1, W/
V) JHATREEE YR, ATLCHK & )5 & 1523 M0 (Fr. 1-23) .
Fr. 9% B 4513 2 k&1 (556.4 mg) .
Fr. 7. Fr. 8. Fr. 10, Fr. 11435 & aE A ZHT, A ik
IR (50:1—-2:1, V/V) BBt , TLCH T 4 51l 75 2 74 41 43
(Fr. 7. 1-7) V10MNTE4L4> (Fr. 8. 1-10)  1IANTEA 4 (Fr.
10. 1-11) V134 (Fr. 11. 1-13) . Fr. 7. 4. Fr. 8. 47
Fr. 10. 94 S ke 45 & 2 hl 1562 (47.5 mg) . L
4“3 (475 mg) FMALE Y4 (13.9 mg) . FV4H 9 & 24
#IIHPLCAlfL, Fr. 7. 3% HE-/K (70:30, V/V) B4LE&W
12 (18.0 mg) ; Fr. 8. 2% H[FE-7K (60:40, V/V) Bb&5419
(18.0 mg) ; Fr. 10. 6H1Fr. 10. 8& HIliE—/K (68:32, V/V) 43
AR EIL A6 (7.8 mg) F{b4 4116 (6.8 mg) ; Fr. 11. 124
FfE-7K (40:60, V/V) 33145415 (5.8 mg) . Fr. 11. 104
Sephadex LH-20%t i H: i (FHEE) 15164420 (5.4 mg) .
Fr. 1645 5t il v Sk IRk E W CRohig-A = 50:1—-2:1, V/
V) R % HPLCHT FREE-7K (68:32, V/V) 15 AN itk il
4118 (244.9 mg) #1110 (255.3 mg) ; Fr. 16945 ¥ 4&
A EE - B (10:1—1:1, V/V) 3EAT IR R 2 B 451440 4143
(Fr. 16. 1-14) , FE4I & BIHPLCHI 4%, Fr. 16. 84 HIE-/K
(56:44, V/V) 84412 (244.9 mg) , Fr. 16. 11 -
/K (33:67, V/V) 1346415 (255.3 mg) . Fr. 18 &L GH: 2
Mr, & B -F I (500:1—5:1, V/V) KRR BE i 45 #1104
W45y (Fr. 18. 1-10) , F ¥ fil & B HPLCHI %, Fr. 18. 3% H
/K (42:58, V/V) BALEHIT (9.5 mg) , Fr. 18. 44 I fig-
K (46:54, V/V) 13444918 (9.5 mg) , Fr. 18. 51 &5 ikt
EMr, &P HEE (500:1—5:1, W/V) F12EH] & B HPLC
H R fE-7K (50:50, V/V) 13465411 (13.8 mg) #114 (8.5
mg) , Fr. 18. 64:Sephadex LH-20%t At (4 i CHEE) Fi2f i
ZMHPLCH W 7K (44:56, V/V) 154644119 (13.8 mg)
& 113 (8.5 mg) .
2.3 PEFERMEMIR
MR BT B A W2 51 a- 456 T B 306055, f
SKVE LA 0 1 B W 1 D4 - 3 Ty - - D - I TR T 4 B
(p-NPG) AR, B[R0 g BH A % HE, 7E96FL AR b HEAT
€, RSG5 % CHR[14]. 50 pL 0.5 U/mL a-%] %) 5 5 fig A1
25 pLFE S VERAEST CHEE 10 minjg, JIA25 pL 5.0 mmol/L
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p-NPG, #k£:37 CHEE10 min, JIA100 uLBkER MR (1.0
mol/mL) 1k K& N, FREARAX L E405 nmib FIWE . K
sl FE) R R T O 19 R 2% R BR VA T (20:80, V/VD T R, IR
BT R B CRINEE SRR  HEBR TR B
G, 1.0 ma/mLAy s R FE I i 22 1K T
BH P4 S5 JR, KT BH P ) BRI e o0 SR AT I FE BB FE IR, FT
SPSSHAH T HICfH.

3 HREI

31 HlEE

AP CogHayO, HEERE S (E 4D, mp 151-152
‘C; EI-MS m/z 396 [M]"; 'H-NMR (400 MHz, CDCl,) &: 5.57
(d, J = 5.8 Hz, 2.4Hz, 1H, H-6), 5.38 (dt, J = 5.5 Hz, 2.8H,
1H, H-7), 5.20 (m, 2H, H-22, 23), 3.63 (m, 1H, H-3), 2.46
(ddd, J = 14.4 Hz, 4.9 Hz, 2.3Hz, 1H, H-4a), 2.28 (t, J = 12.8
Hz, 1H, H-4B), 1.03 (d, J = 6.6 Hz, 3H, H-21), 0.94 (s, 3H,
H-19), 0.91 (d, J = 6.8 Hz, 3H, H-28), 0.83 (t, J = 6.4Hz, 6H,
H-27, 26), 0.62 (s, 3H, H-18); ®C-NMR (100 MHz, CDCl,)
5: 141.5 (C-8), 139.9 (C-5), 135.7 (C-22), 132.1 (C-23), 119.7
(C-6), 116.4 (C-7), 70.6 (C-3), 55.9 (C-17), 54.7 (C-14), 46.4
(C-9), 43.0 (C-13, 24), 40.9 (C-4), 40.6 (C-20), 39.2 (C-12),
38.5 (C-1), 37.2 (C-10), 33.2 (C-25), 32.1 (C-2), 28.4 (C-16),
23.1 (C-15), 21.3 (C-11, 21), 20.1 (C-27), 19.8 (C-26 ), 17.8
(C-28), 16.4 (C-19), 12.2 (C-18). LA - % #& 5 LR [15]%} LL,
YR E N A

& W2: CyHyoO, B A& (547 : ESI-MS m/z
393 [M+H]"; "H-NMR (400 MHz, CDCl;) 6: 6.60 (d, J = 9.4
Hz, 1H, H-7), 6.02 (d, J = 9.5 Hz, 1H, H-6), 5.73 (s, 1H, H-4),
5.33-5.14 (m, 2H, H-22, 23), 1.05 (d, J = 6.7 Hz, 3H, H-21),
0.99 (s, 3H, H-19), 0.95 (s, 3H, H-18), 0.93 (d, J = 6.8 Hz,
3H, H-28), 0.83 (t, J = 6.7 Hz, 6H, H-27, 26) ; *C-NMR (100
MHz, CDCl,) 5: 199.6 (C-3), 164.5 (C-5), 156.2 (C-14), 135.1
(C-22), 134.1 (C-7), 132.7 (C-23), 124.6 (C-8), 124.6 (C-6),
123.1 (C-4), 55.8 (C-17), 44.5 (C-9), 44.1 (C-13), 43.0 (C-24),
39.4 (C-20), 36.9 (C-10), 35.7 (C-12), 34.3 (C-1, 2), 33.2 (C-
25), 27.9 (C-16), 25.5 (C-15), 21.4 (C-21), 20.1 (C-27), 19.8
(C-26), 19.1 (C-19), 19.1 (C-11), 17.8 (C-28), 16.8 (C-18). L\
EE S SCERM6Tx B, BB 220 A(5-4,6,8 (14), 22-
VU %75 -3- il

A PB: CpoHsoO, H AR S fh (M) + mp 138-139
°C; EI-MS m/z 414 [M]". "H-NMR (400 MHz, CDCl,) &: 5.34
(d, J = 4.9 Hz, 1H, H-6), 3.59-3.45 (m, 1H, H-3), 2.36-2.18
(m, 2H), 1.00 (s, 3H, H-19), 0.92 (dd, J = 6.5 Hz, 2.7 Hz, 3H,
H-21), 0.87-0.75 (m, 9H, H-26, 27, 29), 0.67 (s, 3H, H-18) ;
3C-NMR (100 MHz, CDCl,) &: 140.9 (C-5), 121.9 (C-6), 71.9
(C-3), 56.9 (C-14), 56.2 (C-17), 50.3 (C-9), 46.0 (C-24), 42.5
(C-13), 42.4 (C-4), 39.9 (C-12), 37.4 (C-1), 36.6 (C-10), 36.3
(C-20), 34.1 (C-22), 32.0 (C-7), 31.8 (C-2, 8), 29.3 (C-23),
28.4 (C-16), 26.2 (C-25), 24.4 (C-15), 23.2 (C-28), 21.2 (C-
11), 20.0 (C-27), 19.5 (C-19), 19.2 (C-21), 18.9 (C-26), 12.1
(C-18), 12.0 (C-29). LA R&R 5 SCHRM7IX b, %t &3
NB-% B

& Y4: CpeHuO, EEEIRE R (HH) s mp 138-
139 °C; EI-MS m/z 410 [M]", 397.5 [M-OH]". "H-NMR (400

MHz, CDCl,) &: 5.77 (s, 1H, H-7), 5.24 (dd, J = 15.3 Hz, 7.5
Hz, 1H, H-23), 5.15 (dd, J = 15.3 Hz, 8.1 Hz, 1H, H-22), 1.06
(s, 3H, H-19), 1.03 (d, J = 6.6 Hz, 3H, H-21),0.91 (d, /= 6.8
Hz, 3H, H-28), 0.82 (t, J = 6.6 Hz, 6H, H-26, 27), 0.63 (s,
3H, H-18); *C-NMR (100 MHz, CDCl,) 5: 211.0 (C-3), 168.3
(C-6), 163.9 (C-8), 135.1 (C-22), 132.7 (C-23), 123.0 (C-7),
56.2 (C-17), 55.9 (C-14), 54.7 (C-5), 49.8 (C-9), 44.7 (C-13),
43.0 (C-24), 40.4 (C-20), 38.8 (C-12), 38.5 (C-10), 38.3 (C-1),
37.4 (C-4), 37.1 (C-2), 33.2 (C-25), 28.0 (C-16), 22.7 (C-15),
22.1 (C-11), 21.3 (C-21), 20.1 (C-27), 19.8 (C-26), 17.7 (C-
28), 12.9 (C-19), 12.8 (C-18). LA L% #5155 sk [18]%F bh, 45
A AN FH87,22-—)75-3,6- .

A Y5: CeHeOs, B AR ; mp 35-36 °C; El-
MS m/z 126 [M]". '"H-NMR (400 MHz, CDCl,) &: 9.43 (s,
1H, H-7), 717 (d, J = 3.6 Hz, 1H, H-3), 6.44 (d, J = 3.6 Hz,
1H, H-4), 4.60 (s, 2H, H-6); C-NMR (100 MHz, CDCl,)
5: 178.0 (C-7), 161.3 (C-5), 152.0 (C-2), 124.1 (C-3), 110.1
(C-4), 57.1 (C-6). LL E&# 5 CHR[19]0T L, b &5
5-hydroxymethyl-2-furancarboxaldehyde.

L& W6: CsH O, Kt IR; EI-MS m/z 168 [M]".
'H-NMR (400 MHz, CDCl,) &: 9.60 (s, 1H, H-1), 719 d, J =
3.6 Hz, 1H, H-3), 6.57 (d, J = 3.6 Hz, 1H, H-4), 5.09 (s, 2H,
H-6), 2.07 (s, 3H, H-COCH,); C-NMR (100 MHz, CDCl,)
5: 177.9 (C-1), 170.4 (C-CO), 155.5 (C-6), 152.9 (C-2), 121.9
(C-4), 112.7 (C-3), 57.9 (C-6), 20.7 (C-COCH,). Ul ¥k 5
SCHR[20]06F L, S e A )62 5- LB U H B AR .

WEWT: CoH 1,0, LR EI-MS m/z 152 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.41-7.27 (m, 5H, H-2, 3, 4,
5, 6), 4.69 (d, J = 3.9 Hz, 1H, H-7), 4.07-3.94 (m, 1H, H-8),
1.07 (d, J = 6.2 Hz, 3H, H-9); ®C-NMR (100 MHz, CDCl,) &:
140.4 (C-1), 128.5 (C-3, 5), 128.0 (C-4), 126.8 (C-2, 6), 77.6
(C-7), 71.5 (C-8), 17.3 (C-9). LA ¥ 5 Cik[211%F Lk, %5
&7 H(1S,2R)-(-)-1-phenylpropane-1,2-diol.

A 8: CoHyoOyr T IR S s (FEE) ; mp 47.5-
48.5 °C; EI-MS m/z 166 [M]". '"H-NMR (400 MHz, CD,0D)
5:7.24 (d, J = 4.4 Hz, 4H, H-2, 3, 5, 6), 7.17 (ddd, J = 8.7,
5.0, 3.7 Hz, 1H, H-4), 4.30 (dd, J = 8.1, 4.4 Hz, 1H, H-8),
3.07 (dd, J = 13.9, 4.3 Hz, 1H, H-7a), 2.87 (dd, J = 13.8, 8.1
Hz, 1H, H-78); *C-NMR (100 MHz, CD,0D) &: 177.1 (C-9),
138.9 (C-1), 130.6 (C-3, 5), 129.2 (C-2, 6), 127.5 (C-4), 72.8
(C-8), 41.6 (C-7). LI EXdl 5 ik [22]0f b, B2 &8 A
(+)-3-phenyllactic acid.

E&M9: CiyH,Os R EHIIR: EI-MS m/z 194 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.34-7.19 (m, 5H, H-2, 3, 4, 5,
6), 4.43 (dd, J = 6.8, 4.5 Hz, 1H, H-8), 4.22 (q, J = 7.2 Hz,
2H, H-10), 3.12 (dd, J = 13.9, 4.5 Hz, 1H, H-7q), 2.97 (dd,
J=13.9, 6.7 Hz, 1H, H-7B8), 1.28 (t, J = 7.1 Hz, 3H, H-11);
C-NMR (100 MHz, CDCI,) &: 174.3 (C-9), 136.5 (C-1),
129.6 (C-2, 6), 128.5 (C-3, 5), 127.0 (C-4), 71.3 (C-8), 61.9
(C-10), 40.7 (C-7), 14.3 (C-11). LA - HdiE45 & — 4EHMBCHI
HSQC, 53k *Ixf b, % 52 b & #19 ethyl 2-hydroxy-3-
phenylpropanoate.

& 10: CioH,,05, L iHR; EI-MS m/z 180 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.31-7.10 (m, 5H, H-2, 3, 4,

1001/



\1002 30% 55581 2024410H

E

5, 6), 4.34 (dt, J= 6.8, 4.7 Hz, 1H, H-8), 3.70 (d, J = 5.9 Hz,
1H, H-OH), 3.58 (s, 3H, H-10), 3.01 (dd, J = 13.9, 4.6 Hz,
1H, H-7a), 2.87 (dd, J = 13.9, 7.2 Hz, 1H, H-78); °C-NMR
(100 MHz, CDCl,) &: 174.2 (C-9), 136.4 (C-1), 129.1 (C-2,
6), 127.9 (C-3, 5), 126.3 (C-4), 71.1 (C-8), 51.7 (C-10), 40.1
(C-7). VL ¥l 5 Sk [24] % b, % @A #1105 Methyl
2-hydroxy-3-phenylpropanoate.

A 11: CoH,,0,, L AilIR; EI-MSm/z 152 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.27-7.08 (m, 5H, H-2, 3, 4,
5), 4.88 (s, 2H, H-OH), 3.86-3.71 (m, 1H, H-8), 3.47 (dd, J =
11.6, 2.9 Hz, 1H, H-9a), 3.32 (dd, J = 11.6, 7.2 Hz, 1H, H-98),
2.62 (d, J = 6.8 Hz, 2H, H-7); *C-NMR (100 MHz, CDCl,) &:
137.9 (C-1), 129.3 (C-2, 6), 128.4 (C-3, 5), 126.3 (C-4), 73.1
(C-8), 65.5 (C-9), 39.4 (C-7). UL 255 ik [251%F Lk, %5
1k4%111°59 3-phenylpropane-1,2-diol.

& 12: Ci3His0, TR EI-MS m/z 236 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.37-7.15 (m, 5H, H-2’, 3, 4, 5,
6'), 5.27 (qd, J = 6.8, 3.3 Hz, 1H, H-1), 4.23 (dd, J = 12.0, 3.3
Hz, 1H, H-3a), 4.02 (dd, J = 11.9, 6.2 Hz, 1H, H-38), 3.00-
2.84 (m, 2H, H-2), 2.08 (s, 3H, H-3-COCH,), 2.03 (s, 3H,
H-1-COCH,); *C-NMR (100 MHz, CDCl,) &: 170.9 (C-3-
0CO0), 170.5 (C-1-OC0), 136.4 (C-1), 129.5 (C-2’, 6°), 128.7
(C-3’, 5°), 127.0 (C-4’), 72.2 (C-1), 64.4 (C-3), 37.2 (C-2),
21.2 (C-1-COCH,), 21.0 (C-3-COCH,). L\ E#r#nss& — 4
HMBCHIHSQC, 53k xftt, %Eib& 9128 1-phenyl-
1,3-diacetate.

A M13: CeHgOs, LR L dh (RS ; mp 200-202
‘C; EI-MS m/z 152 [M]". "H-NMR (400 MHz, CD,0D) &: 6.97
(d, J = 8.5 Hz, 1H, H-2, 6), 6.61 (d, J = 8.6 Hz, 1H, H-3, 5),
3.37 (s, 1H, H-7); *C-NMR (100 MHz, CD,0D) &: 176.2 (C-
8), 157.4 (C-4), 131.3 (C-2, 6), 126.7 (C-1), 116.2 (C-3, 5),
411 (C-7). LA % dm 5 SCoR[271xF b, % tb & 130 23t
FKLM.

& 14: C,H60,, MR EI-MS m/z 224 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.27-7.08 (m, 5H, H-2, 3, 4,
5), 4.88 (s, 2H, H-OH), 3.86-3.71 (m, 1H, H-8), 3.47 (dd, J =
11.6, 2.9 Hz, 1H, H-9a), 3.32 (dd, J = 11.6, 7.2 Hz, 1H, H-98),
2.62 (d, J = 6.8 Hz, 2H, H-7); C-NMR (100 MHz, CDCl,) &:
171.8 (C-8), 154.9 (C-4), 130.5 (C-2, 6), 126.2 (C-1), 115.7
(C-3, 5), 74.9 (C-9), 69.6 (C-10), 40.9 (C-7), 17.9 (C-12), 14.1
(C-11). DL Ll 50k (280 L, S Eib & Y1484 -2 %
L R-2,3-1 [ -2-Ti.

A P15: CeHgO, HELHR: mp 190-192 C; EI-MS
m/z 168 [M]". "H-NMR (400 MHz, CD,OD) &: 7.59-7.51 (m,
2H, H-2, 6), 6.83 (d, J = 8.7 Hz, 1H, H-5), 3.89 (s, 3H, H-3-
OCH,); ®C-NMR (100 MHz, CD,0D) &: 170.1 (C=0), 152.6
(C-4), 148.6 (C-3), 125.2 (C-1, 6), 115.8 (C-2), 113.9 (C-5),
56.3 (C-3-OCHs,). P 30 #s 5 SCHk[291%F Lh, & 158
FHIR.

& 16: CoH, 04, H tiHR; EI-MS m/z 166 [M]".
'H-NMR (400 MHz, CDCl,) &: 7.95 (d, J = 8.7 Hz, 2H, H-2, 6),
6.87 (d, J=8.7 Hz, 2H, H-3, 5), 4.35 (q, J = 7.1 Hz, 2H, H-2)),
1.38 (t, J = 7.1 Hz, 3H, H-3’); ®C-NMR (100 MHz, CDCl,) &:
167.0 (C-1), 160.3 (C-4), 132.0 (C-2, 6), 122.7 (C-1), 115.3

(C-3, 5), 61.1 (C-2’), 14.5 (C-3"). VL L% 5 S HR[30]% L,
S A W16 0] 12 2K H R K.

A 1T: CioHi,05 LR EI-MS m/z 180 [M]".
'H-NMR (400 MHz, CD,0OD) &: 7.02 (d, J = 8.4 Hz, 1H,
H-2, 6), 6.69 (d, J = 8.4 Hz, 1H, H-3, 5), 417 (t, J = 7.1 Hz,
2H, H-8), 2.80 (t, J = 7.1 Hz, 2H, H-7), 1.98 (s, 3H, H-10);
C-NMR (100 MHz, CD,0D) &: 172.9 (C-9), 157.2 (C-4),
130.9 (C-2, 6), 129.9 (C-1), 116.2 (C-3, 5), 66.6 (C-8), 35.2
(C-7), 20.8 (C-10). PA B4R 5 SCHR 310 L, 2 et & 17
N2- (4-F2 K H) LR TR,

& 118: CioH Oy iR EI-MS m/z 194 [M]".
'H-NMR (400 MHz, CD,OD) &: 7.02 (d, J = 8.4 Hz, 1H,
H-2, 6), 6.69 (d, J = 8.4 Hz, 1H, H-3, 5), 417 (t, J = 7.1 Hz,
2H, H-8), 2.80 (t, J = 7.1 Hz, 2H, H-7), 1.98 (s, 3H, H-10);
3C-NMR (100 MHz, CD,0D) &: 171.0 (C-9), 150.5 (C-4),
149.3 (C-3), 146.9 (C-7), 127.8 (C-1), 124.0 (C-6), 116.4 (C-
8), 115.9 (C-5), 111.6 (C-2), 56.4 (C-OCH,). ML ¥4k 53
BR[32]%F L, % b V018 B 2L R

WA M19: CeH 0O, L4 EI-MS m/z 138 [M]".
'H-NMR (400 MHz, CD,0D) &: 6.98 (d, J = 8.4 Hz, 2H,
H-2, 6), 6.66 (d, J = 8.4 Hz, 1H, H-3, 5), 3.64 (t, J = 7.2 Hz,
2H, H-8), 2.67 (t, J = 7.2 Hz, 2H, H-7); *C-NMR (100 MHz,
CD,0D) &: 156.7 (C-4), 131.0 (C-1), 130.9 (C-2, 6), 116.1 (C-
3, 5), 64.6 (C-8), 39.4 (C-7). LA & #5555 SCHR[33]NT L, %
14 #1194 2-(4-hydroxyphenyl)-ethanol.

A 20: CioH .04, 3 ks ESI-MS m/z 203
[M+Na]*. 'H-NMR (400 MHz, CDCl,) &: 6.99 (d, J = 8.2 Hz,
2H, H-2, 6), 6.70 (d, J = 8.4 Hz, 2H, H-3, 5), 417 (t, J = 71
Hz, 2H, H-7), 2.78 (t, J = 7.1 Hz, 2H, H-8), 1.97 (s, 3H, H-2');
3C-NMR (100 MHz, CDCl,) &: 171.9 (C-1’), 154.6 (C-4),
130.1 (C-2, 6), 129.7 (C-1), 115.5 (C-3, 5), 65.5 (C-8), 34.3
(C-7), 21.2 (C-2). LA EH( ¥ 5 3CWR[34I0T LE, S ENE 200
MR FEIREHR R, BTA A YA I BT R,

3.2 PEHEIEMETFIL

I R UL A 12 (98.07%) F116 (35.47%) 7£1 mg/mL
TP H I AR T B % BR B R kb (21.50%) , HRUED
PG PR A 2. I R, (S Y2000 2,
B R, H1C;,40.860 + 0.046 mmol/mL, AT BH Pk
X HE1Cs, 7.057 £ 0.005 mmol/mL, L& 164 B K ik FE18.07
mmol/mLI}, $1H| % 42.43%. SPSSEFH LT £xR, P <
0.001, TP LHM2M S AR Z MAFENR 2% 257 (e
W02 G 1= I8 53 Xof o= 2 8 T I 1) 1 S R 2 T 7R

4 WipShit

ARHIE 5 FoF e L OR: B [ A7 R T T IR Ak S 1 43 B AT R G
T, Feor B4 720 Mtk &9, Brib & 16 f118LL 4k,
FLA18ALA W3 R 1 IR ARG F6 AR 2 6 1) R B 7 v 2y 545
3, WIHAN SR B (1-4) , 2N WRIEHTA4) (5-6) , 14
MRFHFERNEY (1-20) , HPFHTMHIBRAEY (13-19) .
Ty 2 S R AR oS8R, B A Ok 4 B mT AR S R AR B A7
FREUE KL FEERE (18) KA hus b, dusk. buks. P,
7O PR S5 2 BRI, AERE 2. Aol i bl & fh
Mo b 7 TR A B FE R AR RS SRR AR, B TR ZL
Wk, ATREEHMR N L R T O, 2SS A
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Fig. 1 Chemical structure of compound 1-20.
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Fig. 2 Inhibitory effect of compound 2, 16, and acarbose on
a-glucosidase.
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