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(R ERG R FEE 48 350122)
(ORI RS A A PR B SR i 571158)
(CHFFIMIE R EAE 5 T2k a2 MY = E SR = 0 571158)

WE  MIBETA T B bG8 — AN H S ARG E moricitan A (1), — /NIRRT 4-PEHEFENE A (2), —
ANBEER 2,4- —F83E-3,8- — H - 7-( B A B 56)-9,10- B —BH(7)F1 7 AN b &4 3~6 1 8~10, Heiilid %
FhIA L F AR BATHIE, (LAY 1 RZaxHARLEE B — A ECD)HHHHE. PN T i L &5HIE 2 B (LPS) % S
/NERE R RAW264.7 7= A — S AL ENO) M HI/E T, &4 1 A1 9'-ethyl americanol A (3)FR I H BT 1 2 IE 14,
H 1Cs0 43518 (2.52 £0.22)F1(5.46 +0.89) umol/L, 55T BH 14 X i b Z& KAA[ICs0 2H(65.39 £ 1.02) pmol/L].
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Abstract A new sesquineolignan moricitan A (1), a new natural product 4-methoxy isoamericanin A (2), a new anthraqui-
none 1,3-dihydroxy-2,5-dimethoxy-6-(methoxymethyl)anthracene-9,10-dione (7), and seven known compounds 3~6 and 8~
10 were obtained from the seeds of Noni. The structures were elucidated using comprehensive spectroscopic methods, and the
absolute configuration of 1 was established based on quantum-chemical electronic circular dichroism calculations. The inhibi-
tory activity of all the compounds on NO production in lipopolysaccharide-induced (LPS) mouse leukemia cells of monocyte
macrophage (RAW 264.7) cells was evaluated. Compound 1 and 9'-ethyl americanol A (3) exhibited stronger anti-inflam-
matory activity in vitro with ICso values of (2.52+0.22) and (5.4610.89) pmol/L to that of dexamethasone [ICs0=(65.39+
1.02) umol/L], respectively.

Keywords Morinda citrifolia; Noni; lignan; anthraquinone; anti-inflammatory
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MRS B PREREEAE FH B4, [E] A 4528 0V T SR B 40 2 1
SAIATORIE, MR RIL T I AR IS . RIE RS, B

v EERSE A

VR 2 A 7 VN SR S R T Ak & o i A
RN, T — e g AL B B A A 1 1 A R R
FRlmi sy, A PRI BT FIRE BE . o-78
I E RS At R AT O TIB BRI
2 73 1 22 R B TR S AR S VR AR LAY, B
AR IR Fh - B4 22 1o 34T TIRA RIS, o 5
B —ASH R AR PEE moricitan A (1) — /N RA
Y A-PEEEREIER A 2). —HTIER 24- 5
$:-3,8- AR -7 - (AU R 66)-9,10-RE (7)) A 7 A
AN &) 3~6 F1 8~10(18 1). A CHRIEILEYI 1~
10 (1)) B AN Z5 10 % e S Pt R T 9%

1 &HR510R

EY 1 wEAHRY), 5iETHE. &5 8
Jii% HR-ESI-MS (m/z 491.1345 [M—H] , #it{&
491.1348)ff 52 Ho 43 2N CosHasOo, ANHIFISE N 16. 'H
NMR (CD;0D, 600 MHz)(Z& 1)i i35 X Eox—A g
FAMES 04 9.55 (dd, J=1.2, 7.8 Hz, 1H, H-2"). — XL
BEAES 0n 7.56 (d, J=15.6 Hz, 1H, H-7)1 6.59 (dd, J=
7.8, 15.6 Hz, 1H, H-8), P> ABX & RIS 5 [0n:
6.94 (d, J=2.4 Hz, 1H, H-2"), 6.95 (d, J=8.4 Hz, 1H,
H-5"), 6.91 (dd, J=2.4, 8.4 Hz, 1H, H-6'), 6.84 (d, J=2.4
Hz, 1H, H-2"), 6.80 (d, J=8.4 Hz, 1H, H-5")#16.76 (dd,
J=2.4,84 Hz, 1H, H-6")], AN ENEEEAEE S on
7.06 (d, J=1.8 Hz, 1H, H-2)f17.15 (d, J/=1.8 Hz, 1H,
H-6), WUMXHFIREA(ES 5.62 (d, J=6.0 Hz, 1H, H-7",
3.53 (d, J=6.0, 12.0 Hz, 1H, H-8'), 4.84 (d, J=8.4 Hz,
1H, H-7")F1 3.98~4.01 (m, 1H, H-8"), LKA 3L
ZU55 on: 3.81 (dd, J=6.6, 11.4 Hz, 1H, H-9'a), 3.86 (dd,

@E@

J=4.8, 11.4 Hz, 1H, H-9'b), 3.48 (dd, J=4.8, 12.4 Hz, 1H,
H-9"a)#1 3.53 (d, J=3.0, 12.4 Hz, 1H, H-9"b). 3C NMR
(CD;OD, 150 MHz)(# 13t &R 27 M(E S, a8 1
A o, f-AEABEBRAS 5 [0c 196.2 (C-9), 156.3 (C-7), 126.8
(C-8)], FiNEHIFEAS S [0c 64.8 (C-9"), 62.1 (C-9")], VY
AN EERR(S 5 [0 89.3 (C-7"), 80.0 (C-8"), 77.6 (C-7")
F155.1 (C-8)], BAER=AEMAES. UL EBIRRHER
B E) 1 REEAR IR = 2B &2 A48 3 1 H TH
NMR 5 BC NMR #4f5, KIMLAEY 1 1E45H) B Jean
SRR L R 4L A4 hypothése A fRARL, 3%
XAMETHED 1 FOT =N HEER ARG
T, 27 —ABEGET AN FERE S, #HEW
hypothése A H1 152 H1 3 [0y 4.16~4.18 (m, 2H)]7E 1 H#
FALNEERE[On 9.55 (dd, J=1.2, 7.8 Hz, 1H)], 5 &AM
FEIEHAR (5 143.0). @id 'H-'H COSY (correlation spec-
troscopy)iti (& 2). H-7/H-8/H-9 3%, L& HMBC
(heteronuclear multiple-bond correlation)i# H-9 1 C-8
(126.8)/ C-7 (156.3), H-7 Al C-9 (196.2)/C-2 (117.6)/C-6
(118.8), ALK H-2 F1 C-7/C-3 (143.0)kH5%<(B 2)#fE LL_E
e, (AR ALES S A F S NOESY (nu-
clear overhauser effect spectroscopy)itéffize, iHiL H-7/
H-8', H-7"/H-8"Z A IfH & % Ju.7/m.=6.0 Hz,
Jume=8.4 Hz, HEM H-7/H-8'5 H-7"/H-8"Jy & Xk
AIN415] #ENOESY %, H-7'/H,-9", H-7"/Hy-9" I A5 5
Wit —PiEsL T H-7/H-8'5 H-7"/H-8" =, it I
L&Y 1 G IURZ 3R 1a (7'R,8'S,7"S,8"S), 1a' (7'S,
8'R,7"R.8"R), 1b (7'R.8'S,7"R.8"R), 1b' (7'S,8'R,7"S. 8"S)
WEW 1 EFHERER T, RIH Ay R, @
o R A (ECD) (B 3), &I 1a 52 %EEZK
MFE, FUCHE TSR i 8 N (7'R,8'S,7"S,
8"S), HI(7'R,8'S,7"S,8"S)-3,3",4",9',9"- F ¥2 Jk - 1- P i g
7,8 FK H A KR -3, 74 8" - ARSI AR &,

neeRH e

2N HO

he
HO

3
o 0 R
HOA[ 2 OH o~
HO wNg R
:@ 10a o °
HO o_ O
4 R=CHO o OH >
5, R =COOH 9, R =0OCH,4
6, R = CH,0H 10, R = OH

B1 & 1~10 4

Figure 1
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Structures of compounds 1~10
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#£1 LAY 1Y HNMR (600 MHZ)A1 13C NMR (150 MHz)%(#(CD30D)
Table 1 '"HNMR (600 MHz) and '*C NMR(150 MHz) data of compound 1 (CD30D)

1 2
No. ou (J in Hz) dc ou (J in Hz) oc
1 129.6 (C) 127.7 (C)
2 7.06,d (1.8) 117.6 (CH) 6.93,d (1.8) 109.4 (CH)
3 143.0 (C) 146.6 (C)
4 152.1 (C) 147.2 (C)
5 131.1 (C) 6.97,d (8.1) 114.9 (CH)
6 7.15,d (1.8) 118.8 (CH) 6.96, dd (1.8, 8.1) 121.0 (CH)
7 7.56, d (15.6) 156.3 (CH) 4.97,d (8.3) 76.5 (CH)
8 6.59, dd (7.8, 15.6) 126.8 (CH) 4.09, ddd (2.7, 3.9, 8.3) 78.9 (CH)
3.83,dd (2.7, 12.6)

9 9.55,dd (1.2, 7.8) 196.2 (CH) 157.d(127) 61.7 (CHa)
I 136.0 (C) 128.1 (C)
2 6.94,d (2.4) 115.5 (CH) 7.21,d (2.1) 117.3 (CH)
3 145.3 (C) 144.4 (C)
4 144.8 (C) 146.3 (C)
5 6.95,d (8.4) 118.2 (CH) 7.02,d (8.4) 117.8 (CH)
6 6.91,dd (2.4, 8.4) 119.8 (CH) 7.14,dd (2.1, 8.4) 123.0 (CH)
7 5.62,d (6.0) 89.3 (CH) 7.37,d (15.8) 152.6 (CH)
8 3.53, dd (6.0, 12.0) 55.1 (CH) 6.57,dd (7.7, 15.8) 127.4 (CH)
9 gz é g: Eig E:g 64.8 (CHa) 9.65,d (7.7) 193.8 (CH)
1 129.5 (C)

2" 6.84, (2.4) 115.6 (CH)

3" 146.7 (C)

4 147.2 (C)

5" 6.80, d (8.4) 116.4 (CH)

6" 6.76, dd (2.4, 8.4) 120.4 (CH)

" 4.84,d (8.4) 77.6 (CH)

8" 3.98~4.01, m 80.0 (CH)
. 3.48,dd (4.8, 12.4)

? 3.53,dd (3.0, 12.4) 62.1 (CHo)

OCH;-4 3.93,s 56.2 (CHs)

— 'H'H cosy

-7 HMBC

<~ NOESY

B2 &Y 1 %4 'H-"H COSY. HMBC Fil NOESY #1%
Figure 2 Key 'H-'H COSY, HMBC and NOESY correlations of compound 1

4T % N moricitan A.

&Y 2: REERARRY), BT HESJ. HHR-
ESI-MS B xR ZW &YW 4 F XN CoHisOs (m/z
365.0988 [M-+Na]®, BB N 365.0996), ANHLFIEE N
1. 4L &40 2 1) 1D NMR(EE DEE, #ENL &
YRR R EY), KEHEIE 5165 isoame-
ricanin A (HUIIEHRARFE AL, FEENET, EW
4 R AR, #id HMBC, OCHs-4 il

C-4 MIAHIH & HAE IR TE C-4 £, HE5H5 She S50k
BN LS Kr=¥) 4-methoxy isoamericanin A —%{, {H
K WARTE SRR, WA 2 EF S
B, RIMEIeaivi, WeosEN o] +8.2 (¢ 0.1,
CH;OH), 5 SC#k # L& 4 (TR,8R)-3- H AR -1- FR 3k -
4'7- P55 -8,3'- S A B R IR 2K -4,9- = I 1) Jié 6 AE 2R AL
[a]? +4.7 (¢ 0.2, CH;OH)!'8l, £46K, (L&Y 2 N K
SRFZW, IR ST B iR A% WG
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BH=E W ER
. Exp ECD ol TRESTS TSI #£2 LAY 7K 'H NMR (400 MHZz)AT 13C NMR (100 MHz)
/ - — Cal. ECD of (7'S,8R,7"R,8"R)-1a" 4 (CDCls)
37 Cal. ECD of (TR8S.7"S8'S)-1a Table 2 'H NMR (400 MHz) and '*C NMR (100 MHz) data of
2] Cal. ECD of (7'S,8'R,7"S,8"S)-1b" compound 7 (CDC13)
‘T’\ — = Cal. ECD of (7'/R,8'S,7"R,8"R)-1b p
§ No. du (J in Hz) dc
',—g 1 741, s 107.9 (CH)
3 2 155.4 (C)
4 3 138.3 (C)
4 155.5 (C)
5 8.14, d (8.0) 123.3 (CH)
6 7.86, d (8.0) 133.7 (CH)
; ; ; . 7 141.3 (C)
200 250 300 350 400 3 158.7 (C)
Wavelength/nm 9 181.2 (C)
B3 &1 1 CD XS ECD &1 El(CH;0H) 10 187.4 (C)
Figure 3 Experimental and calculated ECD spectra of com- 10a 134.8 (C)
pound 1 (in CH;OH) 11 125.4 (C)
9%a 131.2(C)
H HR-ESI-MS 4 u%ﬁ{)c/*% B’Jﬁj‘%iﬁﬁ C18Hl607 (m/z 13 4.65,s 69.2 (CH>)
345.0959 [M+H]", BiR{E A 345.0969), A1 N OCH3-3 4.13,s 61.3 (CHs)
11. 'H NMR i#(% 2)M/T 1| AN RIS S [0n 13.04 OCH;-8 3.93, s 623 (CHy)
OCH:-13 3.50, s 59.1 (CH3)
(s, 1H, OH-4)], 3 NN REFRELIR FIEUE 5 [0n 8.14 (d, J= OH.4 13.04. s

8.0 Hz, 1H, H-5), 7.86 (d, J=8.0 Hz, 1H, H-6), 7.41 (s,
1H, H-1)], 1 N H A5 5 [6n 4.65 (s, 2H, H-13)], 3
AFEE 5 [0u 4.13 (s, 3H, OCH3-3), 3.93 (s, 3H, OCH3;-8),
3.50 (s, 3H, OCH3-13)]. 7E '*C NMR i1 DEPT i (5 2)
LA 18 MG S, BFE 2 MR [0 187.4 (C-10),
181.2 (C-9)], 1 M F K[ 69.2 (C-13)], 3 4NFIEIE
[dc 62.3 (OCH3-8), 61.3 (OCH;-3)A1 59.1 (OCH;-13)], K
2 ARG S, UL EEORRAEY 7 RERENE
). 'H-"H COSY (& 4), H-5/H-6 #15%, RTELEH D
BB 5 A £ HMBC i+, OCH3-13 5 C-13,
OCH;-8 5 C-8 u/sz OCHs-3 5 C-3 M8, 43l EiX 3
AN IERALE; H-13 5 C-6/C-7/C-8 () HMBC A
K, FoORNER W HIEEERREIS C-7 1%, PLK& OH-4
5 C-4 (155.4), H-1 5 C-2 (155.8) [ %, 43 BIfsE 2 4
My E C-2 F1 C-4 fi7. Eik, #iE TiZam 7 sk
Wy, fr 4N 24- — 8338 A -7 A
5£)-9,10- 1 i,

O \'7 2 OH
O@ /
7

B4 a7 K 'H-"H COSY 1 HMBC %
Figure 4 Key 'H-'"H COSY and HMBC correlations of com-
pound 7
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7 AN TR BIAHE 25 F0 R RR AY A 40 368 3 It s AN S
BRXTHR, 3 %5 N 9'-ethyl americanol A (3)!"), iso-
americanin A (4)['], isoamericanoic acid (5)?, isoameri-
caninol A (6)P!, 3-#23E-1,2- — HEFE-BEE (8™, 2-#
F-1,5- T H A FE-6-( A 2L FH 2E)-9,10- L iF(9)2), 1,6-
RS- AR R 2-(FR AU L )-9,10- B [ (10)24),

I 2 BE(LPS) 5 7/ il RAW264.7 ElE4H
AR B — A NO), P THE &Y 1~10 HT 205
(£ 3), DAHBZERIA R HRZ5). (& 1,3 F1 5 3%
BRI RPR T, H ICs 43 A (2.524+0.22).
(5.46 + 0.89) F1(58.63 & 12.23) wmol/L[FH 7 X B8 # 9&
¥ ICs0 H(65.39£1.02) pmol/L], Hr k&40 1 81 3 (%
PEOL T BHPERT R, HAR S VIR R I W] B T RIS
.

E3 A 1,3 155 LPS 511 RAW264.7 4l LB/ NO
RS PE( xEs, n=3)

Table 3 Inhibitory activity of compounds 1, 3 and 5 on NO
production in RAW264.7 cells induced by LPS ( x=Es, n=3)

WEw) ICso/(umoleL ")
1 2.5240.22
3 5.46+0.89
5 58.63+12.23
Hh ZE KA 65.39+1.02
2 #ig

1E FH 22 Fh €0, 3% 43 B9 7 5 R0 iR i 8 5 ARV T AR

Chin. J. Org. Chem. 2024, 44, 1357~1362
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T BRI BN 75% 0 LI 52 B v A 27 B 7 it
TTWHTE, S EEE T 10/ Mea, B 6 MARIER
FALE AN 4 DNEERIEY), HheEay 1 /7 v
WED, 2 JFRR W, B ks il ddE, (e
1 A0 3 R REFIIPTAGETE. AW I 9T I A0 T
A LU i KT 4 BB 1S FE A K 4.

3 IEES
3.1 NESRHF

JASCO DIP-370 #4457 Jie 4% ; Nicolet 6700 BT
AL, INM-ECZ600R/S1-600 MHz AU REFLARIX
Bruker AV-400 MHz B#Z 4 3L4R4%; UltiMate3000-RSLC
i v O AR B {Y (Thermo Fisher Scientific 2 #]);
LCMS-IT-TOF 8 i1 8500 AH th i — v 23 F v e A A (H
A B AT, 2% m SO A €5 Agilent 1260 in-
finity; 75 BERER: Sephadex LH-20[Z43:FSPH WA (E
H) B BR A~ F]]; Agilent Eclipse XDB-Cs thiliA£(250 mm
X9.4 mm, 5 um); AHEER RP-18 (YMC A #]; 12~50
wm); AT AR S AT AR (R S )
RIS A b 4l
3.2 EYIMR

EENAR ST 2019 4F 11 F R4 T f A6 O i
DS K 2 k45 el 5 N AL ], 28 1 i T Y R 2 A ) 2
2Tt MR R IS S o R LR K R R RO R, M
citrifolia [FIHRSZ, P WAL R B M43,
33 EBS5HE

¥ 10.0 kg THRMVERIFITR0RE, FA M, 2R 2
Big FUTBON 75% 00 S BINZIRIEEL, RERA T
B 3 IR, WURIRAEAR BN AR BG4y, SRR, Ak
AL 134.0 g LFR ZBEHAL 106.8 g LB 86.7 g. X}
CIEEALR B AT IR ZEHT(100~200 H), PAEFIH
D5/REEWV : V=50 : 1~1 : 10)BATE e/ 5] 18
NSy Fr.l ~Fr.18. 414 Fr3~Fr.5 (Fr.A 1.2 g) iR &5k
J5:(200~300 H)F:t3E, LS/ HEE(100 & 1~1 : 100)
BEEEVERG, REL 5 AN (Fr.A1~Fr.AS). 49y Fr.A3~
Fr.A4 (680 mg)ifiit Sephadex LH-20 %t HE: FFEE B,
P L2 ) A B Agilent Eclipse XDB-Cig [250
mm X 94 mm, 5 pm, 3 mL/min, &4 # 54%
CH;CN/H 014> B3 2I&9 7 (8 mg, tr=12 min). 8 (4
mg, (k=7 min)~ 9 (3 mg, tr=13 min)lL [ 10 (5 mg, (r=
19 min). 04> FrB (Fr.6~Fr.8, 810 mg)% 2 #HEE ik
[(MeOH) : V(H,0)=5 : 100~100 : 1]#%/Bi15 2] 6 A4
43 (Fr.Ba~Fr.Bf), Fr.Bb (120 mg) £ 2f il 4% 7l v R i Al
4L Agilent Eclipse XDB-Cig (250 mmX 9.4 mm, 5

Chin. J. Org. Chem. 2024, 44, 1357~1362
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pum, 3 mL/min, AF43%1 28% CH;CN/H,0)4) 54521k
AW 4 (14 mg, (k=21 min). 6 (10 mg, =16 min). 415
Fr.C (Fr9 ~ 11, 680 mg) H x # #E i [V(MeOH) :
V(H0)=5 : 100~100 : 1]ZEBAER] 7 N5 (Fr.Ca~
Fr.Cg), Fr.Ca~Fr.Cc (106 mg)FHF £ 2f- | 4 T vy i A €
W4 Agilent Eclipse XDB-Cjs [250 mm X 9.4 mm, 5 pm,
3 mL/min, {&FH5>% 28% CH;CN/H,014> 526 &4
2 (6 mg, tr=32 min). 5 (8 mg, /r=18 min). Fr.Cd (38 mg)
FRE8 -] 45 2 v RO AR L4 Agilent Eclipse XDB-Cis
[250 mmX9.4 mm, 5 pm, 3 mL/min, &F15% 58%
MeOH/H,015r &, 1321Hb&4 3 (8 mg, tr=16 min). 2
4y Fr.D (Fr.12~Fr.13, 4.7 ) MK [V(MeOH) :
V(H0)=5 : 100~100 : 1]%EM1E2] 18 4445 (Fr.Da~
Fr.Dr), Fr.De (16 mg)F 28 - il 4% 24 =y 200 AH 2% 43
Agilent Eclipse XDB-Cig [250 mmX9.4 mm, 5 pm, 2
mL/min, Jfi&E5 % 31% CH;OH/H0)7 &3 ELAW 1
(3 mg, tr=28 min).

moricitan A (1): B EGHRY); [ +13.0 (¢ 0.1,
CH;0H); UV (CH30H) Amax [log &/(Lemol 'scm 1)]: 208
(3.8), 232 (4.3), 318 (5.12) nm; 'H NMR 1 3C NMR
(600/150 MHz, CD;OD)#i#fs W% 1; HR-ESI-MS caled
for Ca7H309 [M—H] ™ 491.1348, found 491.1345.

A-FREIEFEMNE AQ): REENEK,; [a]? +8.2
(¢ 0.1, CH;0H); UV (CH;OH) Amax [log &/(Lemol s
cm 1)]: 207 (5.11), 226 (4.96), 334 (4.93) nm; 'H NMR Fl
13C NMR (400/100 MHz, CDCl3)%4f .3 1; HR-ESI-MS
caled for CiH;sNaOs [M + Na] © 365.0996, found
365.0988.

2,4- T F -3 8- T HUAR - T-(H AR A H 4E)-9,10- B —
i(7): AR AR, UV (CH;0H) Amax [log &/(Lemol '
cm 1)]: 209 (4.58), 245 (4.40), 281 (4.42) nm; 'H NMR /I
13C NMR (400/100 MHz, CDCl3)%4f .3 2; HR-ESI-MS
calcd for CisH 707 [M+H]" 345.0969, found 345.0959.

3.4 ECDitE

JRiF] Spartan 14 T2 AEER 73T 713 (MMFF) T i
ITHEM R, SRERUEY 1A 4 MIRBEHR<
41.868 kJ/mol), £ B3LYP/6-31G*/KF- T AHEAER) 5
BT, BeZeMfigix 4 M RIS 3 aeT B/ 5.
N E B E SMD(HEE) . B3LYP/6-311G*/KF F,
I FH 25 it 955 B 32 68 PR 8 (TD-DFT) J7 125 5 1% 0 % 1 Bk
RASHIETWOKEE . PR IR . SR #URE
D5k, VPG TATIAE 298.15 KO I A #4516 5 A7 B HH RE
57 RE. ECD 5K H S0 iy 0 e B AT AL, AR
PR 2% S o A EAR AVEATT AR 5 A0 B B AE, WS
PRI RE HEAT P35, 19 3 I 28 (1 e i ),

http://sioc-journal.cn/ 1361
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I EALE

3.5 JEMMK

P AT 98 3 1 07 3% SR /D B A% E R 4H i RAW
264.7 BERIR62T - BAKAN R : RAW 264.7 4000 514574
1 10%J15 4 117 (FBS) DMEM (dulbecco's modified eagle
medium)3FFRIET 37 C AR %L 5% CO, B 7248 i
FEEFR. ZMF% 12X 105/mL. 200 uL/ALEFP T 96 FLER 1,
BT 37 C. % 5% CO, 4 7247 Fh N EE 24 h
&, SHEHIMANLIREE N 1 pg/mL LPS, k483 24 h, &
Oy, B ETEWIZ I Griess M€ FiEHF NO HI&=H.
LERRI, AW, 35 BIH BT MPTA IS,
ICso 73 5(2.52+£0.22)« (5.46+0.89)H1(58.63 +12.23)
pmol/L [ BH 4 %o} 8 1 S K44 1Cs0 29(65.39 4 1.02) pmol/L],
HbEY 1A 3 AL T FE T R, HRAW
RRHH BT R IS E

B A 8L (Supporting Information) {L&%7 1,2 F17 i)
'H NMR, *C NMR, HSQC, HMBC Fil HR-ESI-MS i, iX
SE o L 24 AT G B S T X 345 (hittp://sioc-journal.cn/) b R
.
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