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8-F K IHE RN R A =ML (i Claisen EHEA AL

2 = ST Al B ks 2R b s b
= Fe w o= AR Z A ZE e B
(CWIEE R TR KD 410082)
B R R B AR P RN TR Kb 410125)

WE  S-RRMGI R — R HE BEAMIEERRR=Y). DL 2,4,6- = FERZHF 3,4- 2R EEFHREARE, AR
FERB TR, £RBEES . NS . SENEDOMDO)YEIL . O-F IR BRI Claisen EHE. i
PR R O-FF AR T M MR IR & 5 R NP IR, SERR T 8- IRM JE4 B2 3-3-FHR (1) 8- M 2t f &R
- 3,7,3.4'-VU FEK(2)F1 Artochamin C (3)iX 3 Fl 8- A FE B 2SRRI G . I N TMOB AR 2k R 5-O- S I 4 4=
WERA G E R 8-C-5F IRIF I WAL SN Claisen FHER M (B BT T 45T, IFE &b aw4 'H
NMR. "“C NMR Fl MS 545 HiiiE.

FRHRW 8- IMEIEM Y R -3- B, 8- A MY 2K -3,7,3',4'- DY H i Artochamin C; i3t Claisen HEHE

Synthesis of 8-Prenylflavonoids Natural Products by Microwave
Promoted Claisen Rearrangement

Li, Wei” Su, Liang” Wang, Qiu'an™* Li, Gaoyang® Shan, Yang”
(“ College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)
(¢ Institution of Agricultural Product Processing, Hunan Academy of Agricultural Science, Changsha 410125)

Abstract 8-Prenylflavonoids are a class natural products with significant biological activities. The total synthesis of three
prenylflavonoid natural products, 8-prenylquercetin-3-methylether (1), 8-prenylquerccetin-3,7,3',4'-tetramethyl ether (2) and
Artochamin C (3), was achieved through methoxymethyl protection, aldol condensation, iodine catalytic cyclization, dimethyl
sulfoxide (DMSO) oxidation, O-prenylation, microwave promoted Claisen rearrangement, deprotection, O-methylation and
prenyl group side chain cyclization, staring from commercially available 2,4,6-trihydroxyacetophenone and 3,4-dihydroxy
benzaldehyde. The key step of microwave promoted Claisen rearrangement formed 8-C-prenylflavonoids from 5-O-
prenylflavonoids was investigated. All the synthesized compounds were confirmed by '"H NMR., "*C NMR and MS techniques.

Keywords 8-prenylquercetin-3-methyl ether; 8-prenylquercetin-3,7,3',4'-tetramethyl ether; artochamin C; microwave pro-

moted Claisen rearrangement

8- I M ik B W Ak A W RAR B TR R AL S 1
HERA, CIAE T2 RAGHED H, BAPu
JE PLRPUR . PUE AL R3O IS &7 sk AN L
TR G s S AR B MDA S D R B AR AR I T
WAL A R E R AR W) T bk, AR AR A
W5 g A R B A AEH B bR, KRSEE T IR A
YRI5 FAARED. 8-5 B SE M I 22 -3- F R (1) 2 AR 24
/NI (Sinopodophylli Fructus) 43 85 Hi ok B A KI5
1) 7L 9 200 PR A D ) R AR = ). 8-S IS M B A Bz % -
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3,7,3'.4- VU H % (2) & M\ Phebaliun Dentatum Smith
(Ruteceae) 143 8 H K (1 KR4 Artochamin C (3)/&
8- IR AR BB R IAT AW, & =& M Artocarpus
Chama FRH85> B X FLE MCF-7. P4 1A-9 FIA
Sl HCT-8 45 2 Fl NI di s BA R a4 7 F 19
FARFEPNO, ST IX 3 FhRARF=WII) A B AR WARIE.
8- I HE B 2R A A1) B R S AP IR TR A
b 8 AT RIS 51N, Wang Z5UN 3 R AE 1 5 iR
PERTN 5 2-HIBE-3-T ) -2- B ARk, AT45 6 fir. 8 firak
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6,8- 5 IH AT EW IR Y. Zeng 25BN SR 7F
CH;OH/KOH 211~ B2 FHIRAR S IR TE 6 A1 F0 8 114y
MBI FEIER]. Bk 2 FOTVEE SN S
s e il L B, 1380 8- U 2= M R 1K
HAED B, JakH NKH Claisen FHE 51248 # A 45
PR 8 O L BI NI AP, &K m A SR E 5
B O-57 3007 J55 (AT 558001 2% A 1 o 4 R 21 72 2k
(RO AE(8 A0)BLARAL(6 D) N C-SF R HE . H R,
A = HE B By R B QAL AU A7 (1) LR AR BRI, AT5AFAEIR
Ptk e 2 1 1) ), YRR SR ) B- U 2 AR 4% A
AL T Eu(fod)s fEALES, XA~ 0= 26 TR K32,
Bt & @ik & 5, H AR5 M A Faoe M )
B Bz, U SCERARGE 55 T A 8 15 ) i
FR 254k B 0 TR PR 1) 8 AL 51N 5 I3 225 1) g i AP A —
5 [V PR,

I JLAER, A B PRI SO i #4264 e KK 3 =
WAL SRR 2E Claisen 8 HE SN IS A RO AL P2 1Y)
B, ] e 3 W] 45 7 s 7 e [ U140 T R A ] 2% AR R P
T I RAFEARALE WS TR = 8 A LBIN C-FI%
IHE RS T RIFIIRBCR, DRI EER) Claisen HHE
RCRFRBEDIR, 56 T BA VSRR =) 8- 1%
K L B 21 -3- FHBR(1) 8- s R 2 6-3,7,3",4"- DY
fik(2)F1 Artochamin C (3)f¥) 4= & k.

1 &R511R

ML TR R SR RN =) 8-S I JE M i 3R -3- F
fik (1) 8- 5 [ M 56 Mt 2 3% -3,7,3.4'- U H ik (2) A1
Artochamin C Q)2 H A4 W, Scheme 1. FATLARS
i1 2,4,6- = FRHIK 2N E R, TERRE 2R R
NE P EEF RO EIER, BT 07 ASENTEE, B
PR EZ =N 2 NI R I &Y 4. (LG 4
55 [ 28 ek U 3 F A R 11 3,4-— R A0 R R FR I AE
10 mL 10% KOH W5 10 mL ZFEE R &b k4
PR A RNAFE R A 5. (LAY 5 LR
THU(DMSOY A, 1E L A IR GG 5 E &
Y 6. A &Y T G RN FH & AT S50 = st i 5 1
i A B (DMDO)EALEN BIZEAL &4 6 1 5 ke
5 D A () YR A s 7R o ) g i A R AV R A Bk
TN FOSUBE AT N AL R B, IR A AL T 6 st 4
[IEENEZ M NN T =TI 2 N 2R )@ A apivk = = W
T A B RREAL SR PR MAEY) T I 3 AR
TEWER —HEsFIEH T4 O-FASEL N 5 B JE
B A, TR S T P T 0N 0 R A R B T 45 3
RN 5 AL IR E S L& 8.

Ak B 8 TE RS IR B AN T 7K 7R I 55 5 R 0 R Y A
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FALE R 5-O-5 RIG AL =90 9. A& 9 TR 31
A N4 Claisen HEHER NG FEF=W) 8-S 1K Ft 2 Tl
FALEW 10. (LAY 10 TEFE R ER I H BV 7[RI 90 AT
SEA M ARG IR RART= ) 8- I FEM B 3R -3- F ik
). th&Y 1 BRI - PEERIEZM TZ o-F
AW S NAR 55— RAIRT= W 8-S s M Bz 3R -3,7,3",4'- 1Y
HEFQ2). KLEY) 6 TEIRMBPEAIE T, Wt 2 5-
PR S 10, A& 11 e T &
5-0-5 IR FAL SN AT 134 S0 12, {ER e Rk &
Y12 525 — IR o[3,3] EHHAF B £ E N 13a [ EHEH ™=
W), BEFE R R 3E N, — R E R R AR S A
=R o33 EHA BN AW 13, KZE Claisen HHER M
REFE Q1R B as(Scheme 2). Ab A 13 1M £5 R 1Y F I 7
TR AL AT 58 A I 25 AR AP BT AR R AR =W 8-S M Ak
W E& 14 (b &Y 14 TEFRRMERT, FIRGEME S
AL R R AR TN IR &) 15, RE4 &
TR (DDQ) M A R BT R IR ) Artochamin C
(3). FTEHRARF 1, 2 1 3 (A0 5 kiR iE A
e,

TR IR Claisen HEHERN, 754 SLIE T FEA
FHHER R R R 54 Sa Ao iz 3 T T, &
FIRBIILEE « OSSR AR S Th 2R S R 34 7
LUlSp- AR
1.1 REOREX =4RS00

o T80 A2 33 1 Claisen HEHER N, UALE 12 H9
JRRE, 2 B TE] 3 h, ROBEEE/NT 150 CHY, FEARA
RAEFHRN, MRS Rm, KE—IKEHW Y
13a R L, 2EE RN 200 CHIAFIEE. FEERE
HIgk s8N, 6-FEHER =Y 13a A —K o [3,3]1FE 4
23] 8-FHHML G 13, AN 220 CHIAF R FIX7
WEM 3 WKL, FrbhZ RN 220 C.
ERAEIRE R, SRURMEHEHY Claisen =k N2
FEPIAE EL, 38 s A B AR AL A ) 13a 22,
XL 13 WA, RIGECHE I B Re AR 10 28 — I B
4.

1.2 RRAEX 489820

TE LA N,N-Z GRS R IR B T in 4
220 C FRHTRM, F#HZE @R (TLC)IE B & N 4 i 72,
SN [A] /9 3 h B RIS BT e, BESE I SR ] (1)
TER X EHE = HA SRR B E RS, R Hl
HERIPY). 0S4k S S A, Claisen L HENHEAT ()
AR, JREHOHE AL R BR, FEAEN 6-FEHTF) 13a,
BN EHE =P b . TR AL S it 7 i EE HE
SN FEEL 24 h A RESERK, HARRE]Y) 13a K2
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Reagents and conditions: (a) CH3;0CH,CI, K,CO3, acetone, r.t., 83%; (b) 4-MOMO-benzaldehyde, KOH, EtOH, r.t., 85%; (c) l,, DMSO,
100 C, 8 h, 72%; (d) Oxone, acetone, CH,Cl,/NaHCO3/Na,CO;, r.t.; then p-toluenesulfonic acid, r.t., 75%; (e) (Me),SO,, Na,COs, acetone,
r.t., 85%; (f) dilute HCI (aq.), CH3OH, r.t., 90%; (g) prenyl bromide, K,COg, acetone, 45 C, 90%; (h) Microwave, PhNEt,, 220 C, 82%; (i) 20%

H>S04 (aq.), CH3OH, reflux, 85%; (j) DDQ, 1,4-dioxane, refiux, 67%.

B 1 8- BB 1~3 (4 a ik
Scheme 1 Total synthetic route of 8-C-prenylflavnoids 1~3

1.3 WURIHERI & MEISN

ST AR 9 Claisen FEHER N, 18 4E 51 2
RN 2 N TR A A BSOS S T SR,
PR SR 2, [N R RS, B sh R ke, 4>

THRBN LA BN PE &, 1 1) AR 2 in 3 s B ) 3k
17, AT R K B 4 s S B ). B SR Th R K,
SN = RGN HEANIA 5. 38 I SR I FRAT R B 2% N )
BAEIE DI 700 W.
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B2 &% 12 457 13 (1 Claisen FHER S AL

Scheme 2 Mechanism of Claisen rearrangement from 12 to 13

2 Zhig

8-S I B R 2% -3- T (1) 8- LM A 2= -
3,7,3"4'-JY I EK(2) A1 Artochamin C (3)72 3 FhEAHifik
R PR DU S L WG 1 1) 5 L 5 R R DS R AR 2 ).
TAIM 2,4,6-=F2FK W K, & 10~12 BB, LA
16%~23% ML R IR G R ik 3 PRI, Xt
TP IR 8-S I FE BT B ZR ) i, AR s
PRI TTEXS 5-0-5F ISR HE B AT IR Claisen B
7. 1ELL N,N-Z BRI A, 35 D158 700
W, SRR 220 CHIZAMET, R 3 h 153075y
I 8-F ).

3 XIS
3.1 5

J ST XRC-1 24 B30 sS4 B 5E GRLUBE TH AR AR
1F); NMR FJ Bruker Am-400 ZAZREFLHRACN 5 B
CDCl; 5, DMSO-ds, TMS AW #5); ESI 5 EI-MS H]
Agilent 1100 —J5 Bt X B ZAB-HS AU 2 10 35%; 1
W N2 5N XH-MC-1(Ab RS B R A BR A 7
PRGN, VR AR AT R N E B EEAL TE
FIt F RN 770 A A 2= iR 43 AT 4t

2-Fp Kk 46- —HE F R LW @) M 2-F k-
3,4,4',6'- VU F 4 FP L A1 7R B (5) 1% 228 SCRRARGE 1 77 7%
/E\EE[M’M]-
3.2 3,45 7-MERSEBHERG6)E K

BbE95 (5.0 g, 10.8 mmol)iE A 60 mL DMSO 1,
TN T 1.9 g, 100 CHEFE 24 h, AEEF G EAIKK
W, TR Na,S,05 Wi, F =& H e 2 MUK A,
13 2 00 MUAH R T8 T, 3 380 A° [ 44 FH = &0 F Joe /4 3l
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BE(V : V=1 10)E 4, HEalE 6 34 g &%
72%. m.p. 125~126 “C; '"H NMR (400 MHz, CDCl;) o:
7.58 (d, J=2.2 Hz, 1H, 6-H), 7.47 (dd, J=8.6, 2.2 Hz,
1H, 5-H), 7.20 (d, J=8.7 Hz, 1H, 2"-H), 6.79 (d, J=2.3
Hz, 1H, 8-H), 6.70 (d, J=2.3 Hz, 1H, 6-H), 6.53 (s, 1H,
3-H), 5.29 (s, 2H, CH,0), 5.25 (s, 2H, CH,0), 5.21 (s, 2H,
CH,0), 3.51 (s, 3H, OCHj3), 3.50 (s, 3H, OCHj), 3.47 (2s,
6H, 20CH;); *C NMR (100 MHz, CDCl3) d: 177.29,
161.03, 160.50, 159.18, 158.01, 149.83, 147.15, 125.37,
120.77, 115.89, 114.16, 108.06, 101.79, 97.09, 95.46,
95.44, 95.42, 94.94, 94.16, 56.50, 56.41, 56.32, 56.30;
ESI-MS m/z: 463 [M+H]".
3.3 3-F3E-3'.4'5,7-MHR S RER7)MEK
BAEY) 6 (3.5 g, 7.5 mmol)iE N A ER(90 mL) 5
FRIGE(120 mL)RVREIEH, A 100 mL & IKFRE(14
) MIBRIER EAN(T @GR IMPIRI, TEUKKIE 0 CTRHiHE.
FRZ NN AR FREAH(60 g, 200 mL /K)¥ER. iR %
i 24 h, H SR, EAPUARF A D X2 EE
ZKHEZ(15 mg), HitEE 30 min, KHFWIE T, LrERHZE
Moy B aith (B L8R CFg, Vo V=3 | DS Ak
7279 g, FEE 77%. m.p. 143~145 ‘C; '"H NMR (400
MHz, CDCLy) §: 7.99 (d, J=1.8 Hz, 1H, 6-H), 7.77 (dd,
J=8.7, 1.9 Hz, 1H, 5'-H), 7.22 (d, J=8.7 Hz, 1H, 2'-H),
6.77 (d, J=1.9 Hz, 1H, 8-H), 6.68 (d, J=1.9 Hz, 1H,
6-H), 5.31 (s, 2H, CH,0), 5.26 (s, 2H, CH,0), 5.25 (s, 2H,
CH,0), 5.20 (s, 2H, CH,0), 3.50 (2s, 6H, 20CH3), 3.47 (s,
3H, OCH3), 3.46 (s, 3H, OCH;); *C NMR (100 MHz,
CDCLy) 0: 166.54, 156.26, 152.98, 152.55, 143.30, 141.51,
136.78, 132.40, 119.85, 116.87, 110.69, 110.65, 95.32,
91.33, 90.28, 89.95, 89.77, 89.01, 51.30, 51.23, 51.11,
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50.99; EI-MS m/z: 478 [M]".
34 3-HFE-IA7T-HNRFHES-BEHAMOB)NE
In4

¥tk &4 7 (1.5 g, 3.1 mmol)# A 50 mL PR, Jin
A 3 g /KRR = I HiFE 30 min, FMMAGRER — H 5
1.2 mL, #ii#E 2 ho byt LR B4, TeFRVER,
FEAREN 20 mL ZFEAWH, 00 1 mL 3%H) HCL
TAEFE 10 min JEEIANUKOK T, H R OB ebris
I, FAME 2R BV - V=1 2)F 4 5, 1550
148 1.2 g, % 77%. m.p. 154~155 C; 'H NMR (400
MHz, CDCl3) §: 7.96 (d, J=1.9 Hz, 1H, 6-H), 7.73 (dd,
J=8.7, 1.9 Hz, 1H, 5'-H), 7.26 (d, J=8.7 Hz, 1H, 2'-H),
6.60 (d, J=1.9 Hz, 1H, 8-H), 6.44 (d, J/=1.9 Hz, 1H,
6-H), 5.32 (s, 2H, CH,0), 5.30 (s, 2H, CH,0), 5.23 (s, 2H,
CH,0), 3.87 (s, 3H, 3-OCHj), 3.55 (s, 3H, OCHj), 3.53 (s,
3H, OCHj3), 3.49 (s, 3H, OCH;); “C NMR (100 MHz,
CDCly) 0: 178.78, 162.82, 161.81, 156.47, 155.53, 149.63,
146.71, 139.13, 124.23, 123.37, 117.16, 115.68, 106.61,
99.57, 95.64, 94.97, 94.14, 94.06, 60.15, 56.35, 56.29;
EI-MS m/z: 448 [M]".
35 3-HFEHE-34A7-MRAFHAE-5-0-RKEHEFR
(9HIER

¥tk 8 (0.5 g, 1.12 mmol)iEA 20 mL Ffi
MIAN 2 g To/KBRBRAF SR HE 1 h, FRANN S 0 2R
0.75 mL, JHEZ 45 CHifE 2 h, I H LIRERER, Hebk
WA, F R CERATMERY @ V=1 2)E4 5, BAMG
[E1K 9 0.52 g, 773 89%. m.p. 76~77 “C; 'H NMR (400
MHz, CDCLy) d: 7.96 (d, J=1.9 Hz, 1H, 6-H), 7.72 (dd,
J=8.7, 2.0 Hz, 1H, 5'-H), 7.25 (d, J=8.1 Hz, 1H, 2'-H),
6.69 (d, J=2.1 Hz, 1H, 8-H), 6.43 (d, J=1.9 Hz, 1H,
6-H), 5.59 (t, J=6.2 Hz, 1H, 2"-H), 5.31 (s, 2H, CH,0),
5.30 (s, 2H, CH,0), 5.25 (s, 2H, CH,0), 4.69 (d, J=6.5
Hz, 2H, 1"-H), 3.88 (s, 3H, 3-OCHj3), 3.55 (s, 3H, OCH,),
3.53 (s, 3H, OCH3), 3.51 (s, 3H, OCHj), 1.79 (s, 3H,
3"-CH;), 1.76 (s, 3H, 3"-CH;); C NMR (100 MHz,
CDCly) d: 172.98, 160.16, 159.27, 157.43, 151.22, 148.06,
145.67, 140.26, 136.57, 123.89, 122.01, 118.43, 116.04,
114.71, 109.38, 96.90, 94.68, 94.31, 94.04, 93.28, 65.57,
59.00, 55.42, 55.34, 55.31, 24.79, 17.41; ESI-MS m/z: 517
[M+H]".
3.6 3-HHEHE-3'47-WRFHAE-8-FXHEERR10)
B & B

50 mL B B IMALEY) 9 (200 mg, 0. 39
mmol), 10 mL ¥ 6 19 NN-— 2 3L Z6 e, B Tk ;e

1980 http://sioc-journal.cn/
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e, RN 220 °C, DIEN 700 W, 1E N, fRE R n#k
L3 h, MG, B SEEIA KT, H &R
(10 mLX3)ZEHL, HHLHH 5% KIfEEEER(10 mL X 3)%k
%, oK MgSO, TH, g, BERRET, Sttt /=T
(it - 2B OlG, Vi Vv=5": ) Editk, SraHE
1A 10 156 mg, =% 77%. m.p. 179~180 ‘C; 'H NMR
(400 MHz, CDCly) §: 12.63 (s, 1H, 5-OH), 8.10 (d, J=1.9
Hz, 1H, 6'-H), 7.83 (dd, J=8.7, 1.9 Hz, 1H, 5'-H), 7.34 (s,
1H, 2'-H), 6.63 (s, 1H, 6-H), 5.38 (s, 2H, CH,0), 5.34 (s,
2H, CH,0), 5.31 (s, 2H, CH,0), 5.27 (t, J=6.7 Hz, 1H,
2"-H), 3.93 (s, 3H, OCH3), 3.60 (s, 3H, OCH3), 3.52 (s,
3H, OCHs), 3.57 (d, J=7.1 Hz, 2H, 1"-H), 1.83 (s, 3H,
3"-CH;), 1.71 (s, 3H, 3"-CH;); >C NMR (100 MHz,
CDCly) d: 178.21, 159.19, 159.00, 154.44, 152.52, 148.61,
145.85, 137.99, 131.00, 123.75, 122.42, 121.11, 116.34,
114.76, 107.59, 105.36, 96.48, 94.75, 94.05, 93.27, 59.17,
55.42, 55.28, 55.25, 24.69, 20.84, 16.92; ESI-MS m/z: 517
[M+H]"; HR-ESI- MS caled for C,;H330;0 [M+H]"
517.2068, found 517.2064.
3.7 5-RE-3A7T-=RFBHEEREIE1)MNEK
BALEY 6 (1.2 g, 2.6 mmol)iE N 20 mL ZFEVETR
B, TN 3 mL 3% HCL # iR HE: 30 min 5 EIAKK,
H T8 CBEZEEL. BRI, H OB S Bs/ A ey
V=1 :2)HE4 &, FEARK 11098 g, 7% 90%. m.p.
108~109 °‘C. '"H NMR (400 MHz, CDCl;) 6: 12.67 (s,
1H, 5-OH), 7.60 (d, J=2.0 Hz, 1H, 6'-H), 7.48 (dd, J=
8.6, 2.0 Hz, 1H, 5-H), 7.21 (d, J=8.8 Hz, 1H, 2'-H), 6.60
(d, J=2.0 Hz, 1H, 8-H), 6.54 (s, 1H, 3-H), 6.42 (d, J=2.0
Hz, 1H, 6-H), 5.26 (s, 2H, OCH,0), 5.25 (s, 2H, OCH,0),
5.19 (s, 2H, OCH,0), 3.49 (s, 3H, OCH3), 3.47 (s, 3H,
OCHa), 3.44 (s, 3H, OCH3); °C NMR (100 MHz, CDCl5)
5: 182.50, 163.82, 162.93, 162.66, 162.02, 150.48, 149.39,
147.38, 125.18, 121.30, 116.02, 114.54, 105.11, 100.12,
95.64, 95.05, 94.40, 94.18, 56.47; ESI-MS m/z: 419 [M+
H]".
3.8 34 7-=HEHRE-5-0-FREEFEH(12)MEM
FbE4 11 (0.5 g, 1.20 mmol)iA A 20 mL P,
TN 2 g To/KBRBRER = IMABFE 1 h, FROIA R A A
0.75 mL, JHEZ 50 CHitdk 2 h, L LR, ek
W, OB BB © V=1 2)EL 5, BAM
B4R 12 0.54 g, 77% 92%. m.p. 130~131 C; 'H NMR
(400 MHz, CDCl;) 6: 7.56 (d, J=2.1 Hz, 1H, 6-H), 7.45
(dd, J=8.6,2.1 Hz, 1H, 5'-H), 7.18 (d, J=11.5 Hz, 1H,
2'-H), 6.68 (d, J=2.2 Hz, 1H, 8-H), 6.54 (s, 1H), 6.40 (d,
J=2.2 Hz, 1H, 6-H), 5.50 (t, J=6.3 Hz, 1H, 2"-H), 5.24
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(s, 2H, OCH,0), 5.24 (s, 2H, OCH,0), 5.19 (s, 2H,
OCH,0), 4.63 (d, J=6.3 Hz, 2H, 1"-H), 3.48 (s, 3H,
OCH,), 3.46 (s, 3H, OCH,), 3.46 (s, 3H, OCH3), 1.72 (s,
3H, 3"-CH;), 1.69 (s, 3H, 3"-CH3); °C NMR (100 MHz,
CDCly) 8: 177.43, 161.19, 160.26, 160.06, 159.45 , 149.80,
147.19, 137.41, 125.55, 120.78, 119.42, 115.98, 114.25,
110.10, 108.20, 98.36, 95.54, 95.00, 94.21, 92.53, 66.57,
56.41, 56.37, 56.34, 25.77, 18.37; ESI-MS m/z: 487 [M+
H]'.
39 34 7-=ZHEFHRE-S-RKEERN(13)5 3'.4'.7-
=RFHE-6-(1"1"-ZREKRE)EE(132) & K
£ 50 mL X B IAMAAEY) 12 (200 mg,
0.41 mmol), 10 mL il & i NN-— 252K, BTk
SN, EEEAN 220 C, THEA 700 W, 7E N, R
IR 3 he [RBIEE AR E, B MREIAKS, HZ&
FLE(10 mLX3)AH, G HLAET, IMATKFE 10
mL 8 HE M, FAINN 3 moleL ' fIEhEE 1 mL, 70 'CF
INAENR, TLC JBER R N AR, ek i ok 5 15 1k
KNL, I7KEEK, L8R ZER(10 mL X 3)ZEE, & ANl
2, Jo7K MgSO, T, U8, BebRiaHl, ettt Zir
CmBE/ 2R 2B, V V=3 1)/rEaith, mAEBEN
& M13, EEAE K 103 mg, 773N 82%. m.p. 237~
239 ‘C; '"H NMR (400 MHz, CDCly) &: 12.65 (s, 1H,
5-OH), 7.66 (d, J=1.9 Hz, 1H, 6'-H), 7.49 (dd, J=8.6, 1.9
Hz, 1H, 5-H), 7.19 (d, J=2.5 Hz, 1H, 2-H), 6.53 (s, 2H,
3-H, 6-H), 5.25 (s, 2H, OCH,0), 5.22 (s, 2H, OCH,0),
5.20 (s, 2H, OCH,0), 5.18 (t, J=6.0 Hz, 1H, 2"-H), 3.48
(d, J=4.3 Hz, 2H, 1"-H), 3.48 (s, 3H, OCH;), 3.47 (s, 3H,
OCH,), 3.41 (s, 3H, OCHs), 1.74 (s, 3H, 3"-CH3), 1.60 (s,
3H, 3"-CH;); “C NMR (100 MHz, CDCl;) §: 182.95,
163.65, 160.35, 160.13, 154.45, 150.42, 147.46, 132.07,
125.61, 122.12, 121.24, 116.07, 114.83, 108.80, 105.82,
104.67, 97.89, 95.76, 95.07, 94.26, 56.48, 56.37, 56.34,
25.74, 22.01, 17.97; ESI-MS m/z: 487 [M + H]";
HR-ESI-MS caled for CyH;09 [M+H]" 487.1963,
found 487.1958.

RIGHEMLEY) 13a, EEMAMEA 12 mg, 2%
10%. m.p. 231~233 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
13.57 (s, 1H, 5-OH), 7.57 (d, J=1.9 Hz, 1H, 6-H), 7.4
(dd, J=8.3, 2.1 Hz, 1H, 5'-H), 7.19 (d, J=4.7 Hz, 1H,
2'-H), 6.65 (s, 1H, 8-H), 6.52 (s, 1H, 3-H), 6.22 (dd, J=
8.7, 7.6 Hz, 1H, 2"-H), 5.24 (s, 2H, OCH,0), 5.24 (s, 2H,
OCH,0), 5.14 (s, 2H, OCH,0), 4.78 (dd, J=5.8, 3.2 Hz,
2H, 3"-H), 3.48 (s, 3H, OCH;), 3.46 (s, 3H, OCHj), 3.43
(s, 3H, OCH3), 1.55 (s, 6H, 1"-2CH;); “C NMR (100
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MHz, CDCl;) 0: 181.94, 161.13, 159.88, 154.94, 149.58,
146.34, 131.03, 124.16, 121.09, 120.24, 115.03, 113.53,
107.76, 105.86, 104.08, 96.87, 94.63, 94.03, 93.07, 92.13,
55.44, 55.34, 28.00, 24.70, 20.98, 16.94; ESI-MS m/z: 487
[M+H]".
310 8-BXGEAREER(14MER

7£ 50 mL O E R I A EY 13 (100 mg,
0.19 mmol) A1 10 mL F %, f# H 25 FE I 3 moleL ™'
[FEREE 1 mL, 65 C FIN#EIA, TLC BB N 4l 2,
iR RE SSVH R e AT B B, KRR, LR TR (10
mL X3)ZEH, HIFANE, JoK MgSO, T4, iU, Jig
BRVER, SRERAEET (A ZBR OBR, Vi V=4 11)
Iy Ak, 53O R 14 78 mg, F7EN 78%. m.p.
223~225 ‘C; '"H NMR (400 MHz, DMSO-dy) J: 12.92,
10.78, 9.98, 9.43 (4s, 4H, 40H), 7.42 (s, 1H, 2'-H), 7.41
(d, J=8.9 Hz, 1H, 6'-H), 6.91 (d, J=8.2 Hz, 1H, 5-H),
6.66 (s, 1H, 3-H), 6.29 (s, 1H, 6-H), 5.22 (t, J=6.4 Hz,
1H, 2"-H), 3.44 (d, J=6.3 Hz, 2H, 1"-H), 1.77 (s, 3H, 3"-
CH;), 1.64 (s, 3H, 3"-CH;); °*C NMR (100 MHz, DMSO-
ds) 0: 182.45, 164.29, 162.02, 159.52, 154.89, 150.08,
146.26, 131.50, 122.91, 122.39, 119.27, 116.43, 113.91,
106.54, 104.09, 103.08, 98.81, 25.94, 21.83, 18.28;
ESI-MS m/z: 355 [M+H]".
3.11 3.4 5-=HE-6"6"-—FHH-4"5"-_SAtmgR",
3".7,8]-&HH(15)89 & X

Bk A4 14 (180 mg, 0.51 mmol)iA A 45 mL F %
W, N 15 mL B ER KV (20%) AR HE 2 h, H%
MIRBIAVKK S, R B R, Felsia ), KR
ENT TR A CH B OB B8, VL v=5 1 DI A
A 15 152 mg, =% 84%. m.p. 207~209 ‘C; 'H NMR
(400 MHz, DMSO-d;) 6: 13.36 (s, 1H, 5-OH), 7.45 (d, J=
2.0 Hz, 1H, 6'-H), 7.41 (s, 1H, 2'-H), 6.92 (d, J=8.2 Hz,
1H, 5-H), 6.69 (s, 1H, 3-H), 6.49 (s, 1H, 6-H), 2.63 (t, J=
6.7 Hz, 2H, 1"-H), 1.84 (t, J=6.7 Hz, 2H, 2"-H), 1.35 (s,
6H, 3"-2CH;); *C NMR (100 MHz, DMSO-d) J: 182.28,
164.53, 160.23, 158.84, 155.38, 150.21, 146.20, 122.03,
119.47, 116.44, 113.87, 105.23, 103.87, 103.12, 95.03,
76.66, 31.37, 26.85, 16.17; ESI-MS m/z: 355 [M+H]";
HR- ESI-MS caled for Cy0H;50¢Na [M+Na]* 377.0996,
found 377.0973

3.12 8-RIXIGEME &-3-BE(1)HIE K

7E 50 mL 5 R FIH P In AL A4 10 (100 mg,
0. 19 mmol)MJE/KHEE 10 mL, fnHvd g s inA 3
moleL ' fJEEEE 1 mL, 65 C Fin#EIR, TLC iB i/ M

http://sioc-journal.cn/ 1981



BIHE

R

A FE, FERL R R EE LR, KSR, LR
BE(10 mLX3)&EH, GIFAHZ, K MgSO, T, i
UE, BERRIEN, SRERAE RN (R LR L EE, Vo
y=3:)/r@ditt, BEFSGOEE 1 65 mg, %N
89%, m.p. 232~233 ‘C; '"H NMR (400 MHz, DMSO-d)
9: 12.67 (s, 1H, 5-OH), 10.81 (s, 1H, OH), 9.83 (s, 1H,
OH), 9.39 (s, 1H, OH), 7.60 (s, 1H, 2'-H), 7.47 (d, J=8.5
Hz, 1H, 6-H), 6.94 (d, J=8.4 Hz, 1H, 5-H), 6.31 (s, 1H,
6-H), 5.18 (t, J=6.0 Hz, 1H, 2"-H), 3.81 (s, 3H, 3-OCH;),
3.43 (d, J=6.3 Hz, 2H, 1"-H), 1.75 (s, 3H, 3"-CH;), 1.65
(s, 3H, 3"-CH;3); “C NMR (100 MHz, DMSO-ds) o:
178.61, 161.91, 159.27, 155.99, 154.01, 149.12, 145.76,
137.96, 131.52, 122.85, 121.61, 120.87, 116.16, 115.98,
106.31, 104.61, 98.59, 60.11, 25.92, 21.70, 18.27; ESI-MS
m/z: 385 [M+H]+; HR-ESI-MS calcd for C,;H,,O;Na
[M+Na]" 407.1101, found 407.1168
3.13 8-FXIGEMRE-3,4,3 4 -UEREL(2) M A R
KL &1 (120 mg, 0. 31 mmol)¥ A 20 mL PFIER 1,
I 2 g Jo/KBRIER A 2= iR B FE 30 min, PRI —H
Big 0.5 mL, #i4E 2 ho U8 L RRmR e [E 14, BelRiE i,
MR B/ k(Y - V=1 2)E &5 5, B nEk 2
96 mg, & 72%. m.p. 106~107 ‘C; 'H NMR (400
MHz, CDCLy) d: 7.73 (d, J=9.2 Hz, 1H, 6-H), 7.67 (s, 1H,
2'-H), 6.93 (d, J=8.6, 1H, 5-H), 6.32 (s, 1H, 6-H), 5.15 (t,
J=6.4 Hz, 1H, 2"-H), 3.90 (s, 3H, OCH3), 3.87 (s, 3H,
OCHS,), 3.83 (s, 3H, OCH3), 3.80 (s, 3H, OCHj,), 3.42 (d,
J=5.8 Hz, 2H, 1"-H), 1.70 (s, 3H, 3"-CH3), 1.60 (s, 3H,
3"-CHj); *C NMR (100 MHz, CDCl3) d: 178.12, 161.64,
159.33, 154.60, 152.33, 150.24, 147.72, 137.62, 131.21,
122.34, 121.20, 121.15, 110.14, 109.83, 106.64, 104.47,
93.79, 59.12, 55.06, 54.97, 54.88, 24.72, 20.60, 16.93;
EI-MS m/z: 426 [M]"; HR-ESI-MS calcd for CpH,,0;
[M-+H]" 427.1751, found 427.1752.

3.14 Artochamin C (3)B9& R

£ 50 mL B OB MAAAE ) 15 (120 mg, 0.34
mmol), DDQ (110 mg) A1 15 mL T4 1,4- % /N3, 78
BARY FINEE 110 CHiRE 24 h, RBIRAH 25 IR
JELUE, R T . SRR E T (A E O R LR,
Viv=6:1)srEaift, 19 A K3 80 mg, 7 67%.
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m.p. 251~253 ‘C; '"H NMR (400 MHz, DMSO-d;) o
13.14 (s, 1H, 5-OH), 7.50 (s, 1H, 2'-H), 7.49 (d, J=4.0 Hz,
1H, 6-H), 6.93 (d, J=9.0 Hz, 1H, 5'-H), 6.86 (d, J=10.0
Hz, 1H, 1"-H), 6.78 (s, 1H, 3-H), 6.25 (s, 1H, 6-H), 5.85
(d, J=10.0 Hz, 1H, 2"-H), 1.48 (s, 6H, 3"-2CH;); "*C
NMR (100 MHz, DMSO-dq) 6: 182.39, 164.27, 161.38,
159.12, 151.67, 150.32, 146.25, 128.62, 121.79, 119.57,
116.63, 114.66, 113.76, 105.04, 103.39, 101.43, 99.74,
78.62, 28.20; EI-MS m/z: 352 [M]"; HR-ESI-MS calcd for
CaoH1606Na [M+Na]" 375.0839, found 375.0897.

#HBh#1 Bl (Supporting Information) ff & K HI1L &4
[¥] "H NMR, C NMR F1 MS i [&]. IS4 mp LU 9% A
AT 35k (http://sioc-journal.cn/)_F R %K.
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