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Study on secondary metabolites of endophytic fungus Fusarium lactis from
Dendrobium huoshanense
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Abstract: Objective To study the secondary metabolites of endophytic fungus Fusarium lactis in Dendrobium huoshanense.
Methods Compounds were isolated from the EtOAc extract by chromatography technology and their structures were elucidated on
the basis of comprehensive spectroscopic analysis. Results  Twenty-one compounds were isolated and identified as
N-phenethylacetamide (1), 1H-indole-3-carbaldehyde (2), thymidine (3), uracil (4), lignoren (5), uridine (6), hexahydrate (7),
adenosine (8), cyclo-glycine-(L)-proline (9), cyclo (D)-proline-(L)-phenylalanine (10), cyclo (L)-proline-(L)-phenylalanine (11),
2-pyrrolidinone (12), N-methyl-2-pyrolidinone (13), cyclo-(L)-4-OH-proline-(L)-phenylalanine (14), brevianamide F (15), 3-methyl-
piperazine-2,5-dione (16), 7,8-dimethylbenzo[g]pteridine-2,4 (1H,3H)-dione (17), cyclo (L)-tyrosine-(L)-phenylalanine (18), beer
sterols (19), daidzein (20), and erythritol (21). Conclusion All compounds are isolated from Fusarium lactis for the first time.
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W, HEWZFeNE, AR 20 UE AW iE Ik 1 2 A
PE, G AR ARV AT = 250 b A R .
H AT A A B v i TP 0 AR AR 7 ) i 2R A
THERL BRE. AW, RE T ERERE IR
W, BEMZIk. mRUbEWE. TEk, #
FIREYI N AR BB A= o 29 % Hm) . R 7
ELZ/R 6 SN 11 | I 71 2 0 1| I 2+ e 2
AT ARE

& 1L A1 8t Dendrobium huoshanense C. Z. Tang
et S. J. Cheng XFRASME, At or i amft,
el AR, R Eth b, BAH
JPhEE . PraaA. CRITFS B 1 Py A Q2 E A TS
W SRR, TR TG R DA SR A R B
P

ARSI AT R AU Lo b AR BT 2 AR
BEAlh bk R o — BRAR Ak ——Fusarium lactis
BEAT AR b5, RR N AR 516 M)
AHIA] AR ARL IS 1 o AR U AR R A, $E s N AR BT
518 ERPALAE R RN, o2 AN AL
o SR GRS E R e S, §TR
RARFWIRZ IS B0 E Bail . AR SR A Mk A
AU W 53 8538, AR TE R R T (TR £ IR 5 X
Yoy B3] 21 MEGY), nlsE S N-K Ok
4 I % ( N-phenethylacetamide , 1)+ 1H-indole-3-
carbaldehyde (2). JIRMENE (thymidine, 3). JRWE
BE Curacil, 4). lignoren (5). JREEBEAZT (uridine,
6). C./N I (hexahydrate, 7)+ IREEIS 4% 4 (adenosine,
8). MH-HAM-L)-MZ M [cyclo-glycine-(L)-
proline, 9]+ ¥ (D)-MH & MR-(L)- KN ZR [cyclo
(D)-proline-(L)-phenylalanine, 10]. ¥ (L)-fiffi & I -
(L)-RIN A8 [cyclo (L)-proline-(L)-phenylalanine, 11]+
2-pyrrolidinone (12). N-methyl-2-pyrolidinone (13),
H(L)-4- 75 35 - T & R -(L)- K N AR [cyclo-(L)-4-
OH-proline-(L)- phenylalanine, 14]. brevianamide F
(15). 3-H IR -2,5- ] (3-methyl-piperazine-
2,5-dione, 16). 78-dimethylbenzo [g] pteridine-2,4
(1H3H)-dione (17). ¥ (L)-F% & R -(L)- % N & TR
[cyclo (L)-tyrosine-(L)-phenylalanine, 18]. My {5 fig
(beer sterols, 19). KEZ 3% (daidzein, 20). Jr&f
PERE Cerythritol, 21). Fra AW EH IR NN A E
Fusarium lactis "7 B33
1 U5

B LA I T 22 Bk /s e L B R A

FAEYREARAR (Jb4h 317251846 K&
116"16'15.98), £ AR Bt T7 Ol BEZ 48 h
& A7 5t Dendrobium huoshanense C. Z. Tang et S. J.
Cheng. WA/ TS a i Bk TAY TRHA
BRAF 5. Fusarium lactis B MBHEEEE (LA i
2Eh 155, A PCR HiAR$ 1 H 18 S DNA,
2 ot FH e b X s & % Fusarium  lactis
(Genbank: U61681), IHALUF/EHAN 4 CUKA,
R ORI T2 b B2 25 K2 RAR A # I 9 =

JRiE FH Waters Auto Premier P776 JFii%{¥ .
Agilent G6230AA TOF LC/MS ik Agilent
UPLC/Q-TOF JTie A3l s s 43 #7% HPLC 4 Agilent
1100 ¢ (Extend-Cig, 150 mmX4.6 mm, 5 um);
4% HPLC & Agilent 1260 %! (Zorbax SB-Cis,
150 mm X 9.4 mm, 5 pm, &FR i & 8 mL/min; Zorbax
SB-Cis, 150 mmX21.2 mm, A= 16 mL/min);
MPLC i+ BUCHI 5256 % A e 547 B A 7
Sepacore System (PU&ZZIEHI RS C-615, R
C-605, Hahizleas C-600, HEl RPg, 45~70 um,
4.5~50 cm); IEAHFE AR (200~300 H D
R A AR G R A H A
w4k T A A ) RPjg(45~70 um); Sephadex
LH-20 fi%i# Amersham Biosciences A ) 2E 77,
Bk 3t 9% i1 Bruker AM-400. DRX 500 il 5& Al
AVANCE I11-600. AVANCES00 ¥ #i A I 5E 5 FIt i)
R R oy A4l
2 AF. RERS5HE

Y OKFEORAT IR AR Fusarium lactis ¥eFh 8485
JE KB PDA SPARE; 7R b, T 28 CRIFRFEIGIL
B35 7 do HKH R K 6 mm FTFL 8847 FLBCH B DF &
$¢47 400 mL PDB $577 2L (1) 1 000 mL HEJENR A+, 3
125 Jff, BMARGIEFAE T, T 28 C. 135 r/min
PRGETE 15 d, DRI 50 Lo R BE (50 L)
FATERR CREAEN 3 %, A A HOR R IR 47 43 1) 5
R 42 g AP RERELIFRERE-/K (0 1 100—~
100 : 0) BRREEVENIASH] 4 N5 (A~F),

Moy A FERAE A, DAE-FIIE 3 0 1 YEliAs
FINL Sy A1 FI A2, Al A A2 [ 45 L &4
7 (683 mg) 121 (23.6mg).

Moy B RERAE A, DLSUG-HRE S ¢ 1 el
BA RO (L5-7K 319713 187, 20
min) & LAY 6(1=3.8 min, 2.1 mg) A1 8(1x=4.9

min, 1.9 mg).
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oy C kA tanl, DiAmE-muEd (20 1D
Yeli, F4: Sephadex LH-20 A FHEESE I 53] 2 ANE
Mo C1 A C2, X Cl P& mSulitiEitiE (4
JiE-7K 10 : 92—30 : 70, 20 min) HI&EELEY 3
(#r=8.1 min, 0.8 mg) 14 (=8.6 min, 2.1 mg);
X C2 ke AR ks (25K 12 1 88—
37 165, 25min) HFANHEY 9 (tr=7.5 min, 1.3
mg) 116 (r=8.2min, 2.2 mg),

Moy D ARERAE A, DUAHEE-NE (31 1)
Veliag 3 N4 D1 D2 f1 D3, % D1 4153 &%%
WAR AL (ZHE-/K 15 © 85—40 : 60, 25 min) ]
B &P 10 (,=10.2 min, 4.5 mg) 111 (=103
min, 5.3 mg). X4 D2 4 Sephadex LH-20 £+ H
et , T340 s RO 3 ( ZH-/K 15 0 8540 ©
60, 20 min) #|&ELAY 1 (£=9.7 min, 3.6 mg)
A2 (=119 min, 1.1 mg). X445 D3 = ROMAH
il (ZJF-7K 18 : 82—43 1 57, 25 min) Hl#%34k
EW5 (=105 min, 19.8 mg).

Moy B Stk til, DLAaThmE-aEE 4 11 B
fif5 2 AN E1 R E2, X450 E1 &2kt
itk (ZJiE-7K 20 © 80—~40 : 80, 25 min) #4415
FEEY 12 (6.6 min) (8.7 mg) F113 (6.9 min)
(3.4 mg). XZH7 E2 £ Sephadex LH-20 A% A Fi
Wi, & ESOEAAH G (LE-/K 20 © 80—~40 :
80, 20 min) &1k &4 14 (r=11.3 min, 2.0 mg)-
15(#x=12.5 min, 1.6 mg)#1 18(#=13.8 min, 0.9 mg).

Y17y F ¢ Sephadex LH-20 #:, S45-FHEE (1 :
D Pelli, HEEReRMH e (ZE-7K 25 17550 ©
50, 25 min) Hl&EEFMEY 17 (®=8.7 min, 1.3
mg). 19 (r=12.4 min, 0.8 mg) #120 (£=9.1 min,
1.1 mg),

3 SHEE

th&Y 1: AfEKAK. ESI-MS m/z: 186 [M+
Na]*; 'H-NMR (600 MHz, CD;OD) 6: 7.26~7.29
(2H, m, H-2', 6'), 7.17~7.21 (3H, m, H-3', 4, 5'),
3.38 (2H, m, H-4), 2.78 (2H, m, H-5), 1.90 (3H, s,
CH;); C-NMR (150 MHz, CD;0D) ¢: 22.6 (C-1),
173.4 (C-2), 42.2 (C-4), 36.6 (C-5), 140.6 (C-1"),
129.6 (C-2', 6), 129.9 (C-3", 5'), 127.5 (C-4"). L E%f
P 5 ORIk IE — 50, S EED) 1 N-2K LK
LI -

a2 W OHIRG W (F0-FEED.
ESI-MS m/z: 144 [M—H]; 'H-NMR (600 MHz,

CD;0D) ¢: 9.88 (1H, s, -CHO), 8.10 (1H, s, H-2),
8.15 (1H, d, J= 7.8 Hz, H-4), 7.47 (1H, d, J = 7.8 Hz,
H-7), 7.22~7.29 (2H, m, H-5, 6); "3C-NMR (150
MHz, CD;OD) ¢: 139.9 (C-2), 123.7 (C-5), 122.5
(C-6), 113.2 (C-7), 125.1 (C-8), 187.5 (CHO). LA L%k
5 ScEk ko — UM, MEENEY 2 N
1 H-indole-3-carbaldehyde.

&4 3: AR K. EI-MS m/z: 125 [M—H];
'H-NMR (600 MHz, CD;OD) §: 7.22 (1H, s, H-6),
1.85 (3H, m, CH3). DL E#¥s 5 ik — =),
S e LAY 3 A R

&Y 4: HENK. ESI-MS m/z: 135 [M+
Na]*; '"H-NMR (600 MHz, DMSO-ds) J: 11.02 (1H,
brs, NH), 10.82 (1H, brs, NH), 7.39 (1H, d, J = 7.2
Hz, H-5), 5.44 (1H, d, J = 7.2 Hz, H-6); '3*C-NMR
(150 MHz, DMSO-ds) 6: 151.5 (C-2), 164.4 (C-4),
100.2 (C-5), 142.3 (C-6). LA_b-%udls 5 scifhaE — 35,
WS TEAL G 4 R RIEE o

WY 5. BHHARYY . ESI-MS m/z: 245 [M+
Na]"; '"H-NMR (600 MHz, CD;OD) ¢: 5.11 (1H, q,
H-3"), 2.04 (2H, m, H-2"), 1.82/1.53 (2H, m, H-4),
1.80 (1H, m, H-3), 1.67 (3H, s, H-6'), 1.65/1.55 (2H,
m, H-5), 1.60 (3H, s, H-5"), 1.47 (2H, m, H-1"), 1.22
(3H, s, H-9), 1.13 (3H, s, H-7'), 1.02 3H, d, J = 7.2
Hz, H-8); "“C-NMR (150 MHz, CD;OD) &: 75.6
(C-2), 55.48 (C-3), 25.2 (C-4), 42.2 (C-5), 82.1 (C-6),
45.6 (C-7), 15.5 (C-8), 26.0 (C-9), 41.5 (C-1"), 23.8
(C-2'), 126.0 (C-3"), 132.1 (C-4"), 17.8 (C-5"), 26.2
(C-6"),24.8 (C-7")o LA Hdf 5 sCik o — 51,
WM EEW) 5 A lignoren.

&Y 6: KK, ESI-MS miz: 267 [M+
Na]'; 'TH-NMR (600 MHz, CD;0D) ¢: 8.00 (1H, d, J =
7.8 Hz, H-6), 5.69 (1H, d, J = 8.4 Hz, H-5), 5.90 (1H,
d, J=4.8 Hz, H-1'), 4.14 (1H, m, H-2'), 4.00 (1H, m,
H-3'), 3.84 (1H, m, H-4"), 3.74 (1H, m, H-5'a), 3.72
(1H, m, H-5'b); '*C-NMR (150 MHz, CD;0D) J:
152.6 (C-2), 166.4 (C-4), 102.8 (C-5), 142.8 (C-6),
90.7 (C-1"), 71.4 (C-2'), 75.8 (C-3'), 86.4 (C-4"), 62.3
(C-5". LA - #d 5 cikdkaE — 807, Mg e
Y 6 N IRMEVERLH o

WEW 7. KEadiEn (FED. ESI-MS miz: 205
[M+Na]*; 'H-NMR (500 MHz, DMSO-ds) J: 4.40
(1H, d, J = 5.5 Hz, 1-OH), 3.32 (1H, t, J = 5.5 Hz,
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2-OH), 4.13 (1H, d, J = 5.5 Hz, 3-OH), 3.33~3.60
(4H, m, H-1~3); 3C-NMR (500 MHz, DMSO-ds) :
63.9 (C-1, 6), 69.7 (C-2, 5), 71.3 (C-3, 4). LA b ¥k 5
SCHRIRE — 2, MR G T RSB

th&Y) 8: HEKAK. ESI-MS m/z: 291 [M+
Na]"; 'H-NMR (500 MHz, DMSO-ds) J: 8.33 (1H, s,
H-2), 8.11 (1H, s, H-8), 7.33 (2H, s, NH>), 5.86 (1H,
d, J = 6.25 Hz, H-1'), 5.44 (2H, m, 2, 5'-OH), 5.18
(1H, m, 3'-OH), 4.60 (1H, q, J = 5.9 Hz, H-2"), 4.12
(1H, q, J = 3.1 Hz, H-3"), 3.95 (1H, q, J = 3.2 Hz,
H-4'), 3.65 (1H, m, H-5'a), 3.55 (1H, m, H-5'b);
BC-NMR (125 MHz, DMSO-ds) 6: 152.40 (C-2),
149.0 (C-4), 119.3 (C-5), 156.1 (C-6), 139.9 (C-8),
87.9 (C-1'), 73.4 (C-2"), 70.6 (C-3'), 85.9 (C-4"), 61.7
(C-5" LA EHE 5 sCifhoE — 820, WS e &)
8 JMRIEM AL

&Y 9: HER A, ESI-MS m/z: 177 [M+
Na]"; 'H-NMR (600 MHz, CD;0D) d: 4.24 (1H, t, J =
8.8 Hz, H-9), 4.12 (1H, d, J = 16.8 Hz, H-3a), 3.75
(1H, d, J = 16.8 Hz, H-3b), 2.34 (1H, m, H-7a), 2.04
(1H, m, H-7b), 1.98 (2H, m, H-4); "*C-NMR (150
MHz, CD;OD) 6: 172.1 (C-1), 29.5 (C-3), 23.4 (C-4),
47.1 (C-5), 60.0 (C-6), 166.6 (C-7), 48.7 (C-9). LA L
i 5 CEk i E — S, B E Y 9 NIR-HE
FR-(L)-I 2% -

&Y 10: FHEK K. ESI-MS m/z: 267 [M+
Na]"; 'H-NMR (600 MHz, CD;0D) ¢: 7.17~7.31
(5H, m, H-2'~6"), 4.56 (1H, brs, H-8), 4.20 (1H, m,
H-9), 3.51~3.55 (1H, m, H-3b), 3.36~3.41 (1H, m,
H-3a), 3.20 (1H, dd, J = 13.8, 4.8 Hz, H-10b), 3.18
(1H, dd, J = 4.8, 13.8 Hz, H-10a), 2.97~3.00 (1H, dd,
J = 13.8, 4.8 Hz, H-6), 2.01~2.05 (1H, m, H-5b),
1.88~1.91 (1H, m, H-4b), 1.59~1.68 (1H, m, H-4a),
1.59~1.68 (1H, m, H-5a); “C-NMR (150 MHz,
CD;0D) ¢: 167.5 (C-1), 46.2 (C-3), 22.6 (C-4), 29.9
(C-5), 59.8 (C-6), 171.4 (C-7), 59.2 (C-9), 41.1
(C-10), 136.8 (C-1"), 131.4 (C-2', 6"), 129.8 (C-3', 5"),
128.6 (C-4"). LA FAR 5 SCfdiE — 5512220, s
SEEY) 10 3 (D)-IHER-(L)- KN R .

&Y 11: AEBMAK. ESI-MS m/z: 267 [M+
Na]"; 'H-NMR (600 MHz, CD;0D) ¢§: 7.20~7.29
(5H, m, H-2'~6"), 4.56 (1H, brs, H-8), 4.44 (1H, ddd,
J=5.0,4.8, 1.0 Hz, H-9), 4.05 (1H, ddd, J=10.8, 1.7,

6.3 Hz, H-6), 3.48~3.56 (1H, m, H-3a), 3.33~3.39
(1H, m, H-3b), 3.18 (1H, dd, J = 15.0, 4.8 Hz, H-10b),
3.14 (1H, dd, J = 14.4, 5.0 Hz, H-10a), 1.76~1.82
(2H, m, H-4), 1.20~1.24 (1H, m, H-5a), 2.06~2.11
(IH, m, H-5b); *C-NMR (150 MHz, CD;OD) ¢:
167.0 (C-1), 46.0 (C-3), 22.9 (C-4), 29.5 (C-5), 60.1
(C-6), 171.0 (C-7), 57.8 (C-9), 38.3 (C-10), 137.4
(C-1'), 131.2 (C-2', 6"), 129.5 (C-3', 5"), 128.1 (C-4').
DL B3 5 kol — 5012, S ey 1N
W ()R R-(L)-F N R «

& 12: AN K. ESI-MS m/z: 108 [M+
Na]*; 'H-NMR (600 MHz, CD;0D) 6: 3.39 (1H, t,J =
7.2 Hz, H-5), 2.29 (1H, t, J = 7.8 Hz, H-3), 2.12 (1H,
m, H-4); *C-NMR (150 MHz, CD;OD) 6: 181.7
(C-2), 31.3 (C-3), 21.8 (C-4), 43.7 (C-5). LA KIS
SRR E — P, B EhEY 12 N 2-
pyrrolidinone.

&M 13: Ak K. ESI-MS m/z: 122 [M+
Na]"; 'H-NMR (600 MHz, CD;0D) d: 3.45 (1H, t, J =
7.2 Hz, H-5), 2.82 (1H, s, N-CH3), 2.36 (1H, t, J="7.8
Hz, H-3), 2.04 (1H, m, H-4); '*C-NMR (CDsOD, 150
MHz) 6: 177.8 (C-2), 31.8 (C-3), 18.7 (C-4), 50.9
(C-5),29.9 (CHs)o LA FE# 530k iE — 2>, #
AW 13 4 N-methyl-2-pyrolidinone .

th&¥) 14: AMK K. ESI-MS m/z: 283 [M+
Na]"; 'H-NMR (600 MHz, CD;0D) ¢: 7.20~7.29
(5H, m, H-2'~6"), 4.56 (1H, brs, H-8), 4.48 (1H, ddd,
J=53,4.8,2.0Hz, H-9), 4.36 (1H, ddd, /= 10.8, 4.8,
1.8 Hz, H-6), 4.27 (1H, t, J = 4.8 Hz, H-4), 3.70 (1H,
dd, J =13.2, 4.8 Hz, H-3b), 3.27 (1H, d, J = 13.2 Hz,
H-3a), 3.15 (1H, dd, J = 5.4, 14.4 Hz, H-10a), 3.19
(1H, dd, J = 4.8, 15 Hz H-10b), 2.05 (1H, ddd, J =
12.6, 5.4, 1.0 Hz, H-5a), 1.35 (1H, ddd, J = 12.0, 10.8,
4.8 Hz, H-5b); *C-NMR (150 MHz, CD;0D) §: 167.2
(C-1), 55.3 (C-3), 68.6 (C-4), 39.0 (C-5), 58.4 (C-6),
171.3 (C-7), 57.7 (C-9), 38.1 (C-10), 137.5 (C-1"),
131.1 (C-2', 6'), 129.6 (C-3', 5"), 128.2 (C-4"). L L%
5 SRR IE — 2020, USSR EY) 14 I(L)-4-
FEIE- R (L)- RN R -

&5 15: AR K. ESI-MS m/z: 306 [M+
Na]*; "TH-NMR (600 MHz, CD;0D) 6: 7.56 (1H, d, J =
8.4 Hz, H-5'), 7.32 (1H, d, J = 7.8 Hz, H-8"), 7.10 (1H,
d, J = 3.6 Hz, H-2"), 7.08 (1H, t, J = 7.2 Hz, H-7"),
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6.99 (1H, t, J = 7.2 Hz, H-6'), 4.56 (1H, brs, H-8),
4.41 (1H, t, J = 4.8 Hz, H-9), 4.01 (1H, t, J = 6.6 Hz,
H-6), 3.33 (1H, m, H-3a), 3.26 (1H, m, H-3b), 3.27
(1H, dd, J = 3.6, 12.0 Hz, H-10b), 3.24 (1H, dd, J =
3.6, 12.0 Hz, H-10a), 1.97 (1H, m, H-4a), 1.67 (1H, m,
H-4b), 1.67 (1H, m, H-5b), 1.32 (1H, m, H-5a);
BC-NMR (150 MHz, CD;0D) §: 167.0 (C-1), 46.0
(C-3), 22.9 (C-4), 29.3 (C-5), 60.2 (C-6), 170.8 (C-7),
57.3 (C-9), 29.2 (C-10), 125.7 (C-2'), 109.6 (C-3"),
128.8 (C-4'), 120.0 (C-5"), 119.9 (C-6"), 122.7 (C-7"),
112.4 (C-8"), 138.1 (C-9"). LA L-%¥s 5 Cik#fiE —
721, W% AL A 15 A brevianamide Fo

b &M 16: HEK K. ESI-MS m/z: 151 [M+
Na]*; 'H-NMR (600 MHz, CD;0D) §: 8.15 (1H, brs,
NH), 7.97 (1H, brs, NH), 3.75 (1H, d, J = 17.4 Hz,
CH>), 3.69 (1H, dd, J = 1.8, 17.4 Hz, H-3), 3.82 (1H,
q, J = 7.2 Hz, H-6), 1.24 (3H, d, J = 7.2 Hz, H-7);
BC-NMR (150 MHz, CD;OD) ¢: 168.8 (C-1), 49.7
(C-3), 166.3 (C-4), 44.5 (C-6), 18.6 (C-7). LA_L-%df
5CiE — 200, e G 16 v 3-HIAELIR
1B2-2,5- ..

&P 17: 5K K EI-MS m/z: 243 [M—H] ;
'H-NMR (600 MHz, DMSO-ds) : 11.71 (1H, brs,
3-NH), 11.62 (1H, brs, 1-NH), 7.87 (1H, s, H-6), 7.66
(1H, s, H-9), 2.45 (3H, s, 8-CH3), 2.44 (3H, s, 7-CH3);
BC-NMR (150 MHz, DMSO-de) J: 151.8 (C-2), 161.5
(C-4), 130.5 (C-4a), 142.0 (C-5a), 128.6 (C-6), 138.1
(C-7), 20.2 (7-CH3), 138.3 (C-8), 19.6 (8-CH3), 125.8
(C-9), 144.3 (C-9a), 146.7 (C-10a). VL X 5 ik
o — PR, MEEREY 17 N 18-
dimethylbenzo[g]pteridine-2,4 (1H,3H)-dione.

EY18: HOTERMA. EI-MS m/z: 310
[M]* (3), 204 (45), 113 (42), 107 (100), 91 (55), 85
(16), 77 (23), 65 (13), 57 (10); 'H-NMR (600 MHz,
DMSO-ds) 6: 9.24 (1H, s, 4-OH), 7.87 (2H, brs, 1,
4-NH), 7.28 (2H, t, J = 7.8 Hz, H-3", 5"), 7.20 (1H, t,
J =172 Hz, H-4"), 7.03 (2H, d, J = 7.2 Hz, H-2", 6"),
6.82 (2H, d, J = 8.4 Hz, H-2', 6'), 6.67 (2H, d, J = 8.4
Hz, H-3', 5), 3.94 (1H, m, H-6), 3.89 (1H, m, H-3),
2.55 (2H, m, H-6a), 2.22 (2H, m, H-3a); '3C-NMR
(150 MHz, DMSO-ds) 6: 166.4 (C-2 or 5), 166.2 (C-2
or 5), 55.9 (C-3 or 6), 55.4 (C-3 or 6), 38.5 (C-3a or
6a), 128.2 (C-2, 6", 115.0 (C-3', 5"), 156.1 (C-4"),

136.6 (C-1"), 130.8 (C-2", 6"), 129.7 (C-3", 5"). LA L
B 5 oCkE — B0, B A& 18 RER
(L)-F& R TR-(L)- KN R »

EW)19: FEEHIRE & (515D . ESI-MS mi/z:
453 [M+Na]*; 'H-NMR (600 MHz, DMSO-ds) &:
5.56 (1H, brs, H-7), 5.22 (1H, dd, J = 14.9, 7.5 Hz,
H-23), 5.18 (1H, dd, J = 14.9, 7.5 Hz, H-24), 4.80
(1H, m, H-3), 4.30 (1H, brs, H-6), 0.99 (3H, s, H-19),
0.90 (3H, d, J = 7.2 Hz, H-21), 0.88 (3H, d, J = 6.8
Hz, H-28), 0.84 (3H, d, J = 6.4 Hz, H-27), 0.80 (3H, d,
J=6.5 Hz, H-26), 0.54 (3H, s, H-18); '*C-NMR (150
MHz, DMSO-d) d: 31.2 (C-1), 31.6 (C-2), 66.0 (C-3),
40.0 (C-4), 74.4 (C-5), 72.1 (C-6), 119.4 (C-7), 139.7
(C-8), 422 (C-9), 36.6 (C-10), 21.3 (C-11), 384
(C-12), 43.0 (C-13), 54.2 (C-14), 22.6 (C-15), 27.1
(C-16), 55.3 (C-17), 12.1 (C-18), 17.7 (C-19), 39.9
(C-14), 21.0 (C-21), 135.4 (C-22), 131.4 (C-23), 42.2
(C-24), 32.4 (C-25), 19.7 (C-26), 19.5 (C-27), 17.3
(C-28). LA FHU 5 SCik ol — ), #Ms e s
V)19 I S EE

EW 20: RE AL (E-FEE . ESI-MS
m/z: 277 [M+Na]"; 'H-NMR (600 MHz, CD;0D) ¢:
8.13 (1H, s, 2-H), 8.05 (1H, d, J = 8. 6 Hz, H-5), 7. 37
(2H, d, J=8.2 Hz, H-2', 6'), 6.94 (1H, dd, J = 8.6, 2.0
Hz, H-6), 6.92 (1H, d, J = 2.0 Hz, H-8), 6.84 (2H, d,
J=8.2Hz, H-3', 5"); *C-NMR (150 MHz, CD;0D) 6:
154.8 (C-2), 118.13 (C-3), 178.3 (C-4), 128.6 (C-5),
116.8 (C-6), 165.3 (C-7), 103.4 (C-8), 160.0 (C-9),
116.8 (C-10), 126.0 (C-1'), 131.5 (C-2', 6'), 116.3
(C-3',5", 158.8 (C-4"). LA FH¥fi 5 SCikhdE — 2517,
S BB 20 ARG IER

&) 21: Tot i d (B . ESI-MS m/z: 145
[M+Na]"; '"H-NMR (600 MHz, CD;0D) : 3.75 (4H,
d, J=11.0 Hz, H-1, 4), 3.57~3.61 (2H, m, H-2, 3);
BC-NMR (150 MHz, CD;0D) 6: 64.8 (C-1, 4), 73.9
(C-2,3). DA R 5 ks — 80, e s
W) 21 5 D-7REERERE .
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