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Abstract A facile approach for the total synthesis of prenylated flavonoids, (& )-abyssinone-VI-4-O-methyl ether (1),
(£)-abyssinone-IV-4'-O-methyl ether (2), (£)-abyssinone-V-4'-O-methyl ether (3) and (%)-sigmoidin E (4), has been de-
scribed. The key intermediate 4-hydroxy-3,5-di-(3-methylbut-2-enyl)benzaldehyde (6) was synthesized that features regiose-
lective prenylation of 4-hydroxybenzaldehyde and crystallizing with petroleum ether from the reaction mixture by freeze-out
effect. All structures of new compounds were confirmed by IR, '"H NMR, MS and HRMS techniques.
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Figure 1 Structures of compounds 1~4

(Scheme 1). LAY S AT 7 M AL, TS0 B
REMAY 6. KA1 6 Rt e — F NV T, i
B REY) 7. AT, (S 7 13 Jaid
FRWE A A5 IR N AR AT R 8, AR HEAT K AR 1S 2 R 8R 1k
YN, BUAWVETIOK G, EIKBS R LT
WERBIRRED 2. MHFTT, DAY 7 G
Y15 M JEk), IR ﬂ G KIS RN T
RRWAEY) 3. (& 6 & A —F IR DDQ)EH
T, ENPI‘I/ALHALEE%A% 10, th&W10 FiL &9
15 W RIS, A, KIS RN AT RRAED
4. WEWI, 3,49’1%526)%71%351%%%&1‘5, mi&Y 2 1
HITAEEARIEY, Farmer 25Nl Claisen B
B 12 DR A A A 2, A INLAE i 3 A R
. BEAS A BRI SE S DRNA R THRED
2, SNOUBRTE AN R, S WY 454 BE I AT HL G4,
A ) S B TR 4 4- 2 63,5 S R SE IR
5 (6) (114 i(Scheme 2). B4R Kazuaki 2" HRIE T X4
FEOR FRE 1) S M Ak S N, I LR B B T L R )
A, AHFRATT/INEL BT TR IR, A0 8 5 R 1) S ) A
FAL R, EAR T LIS B 4-F258-3,5- S A SE oK
R, U RN AE 1R 22 Bl s = DL R 5 22 AR [R] 1
WAEY) 4-0-5 I FE 2R FEE N oy s ok 1 TR e, i
— MR AT 2 AT 1 A B AR RN B, DRI FRAT 1/
U043 B 5 VAT T ekt SR AN S BRIR 4 B T
A4-F5HE-3,5- S RIGFER S ()P (R ER) © Vf
TR =11 10 Kl 5E 2K FH R S R S5k 5 TR & 4
AT 85, RERAR RV ERE, QAT ERHIERAY)
AT 0 CIRETHAE 24 h, Hr i A O B ARRIIRA 1T
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TR (] 44 4-F83-3,5-

2 TEEH
21 eSS

J o X-5 B R e AR BETE AR IE); IR H
FTIR-8430S RZT SN 52 (KBr [k H9%); NMR S
Bruker AM-400 MHz RUAZ i HL 4= 30 32 (CDCy /E #5771,
TMS M NAR); MS J] 5975C M J5iiAs il 5E; HRMS 1
CABO073; 200~300 H M GFasy HER(H SiFEtl 1) 2E
7=, ARk A Hr k.
2.2 IGHE
22,1 4-7HK-3,5- = F SR EOK T BA(6) 496 A%,

7E0 CF, MAHREEZFEE 305.0 mg (2.5 mmol)H!
I 1 moleL ™ S A AL FI/KIAE T 5.0 mL, #EHE 10 min J5
ZZM N N RG R 0.6 mL (5.0 mmol), ZkEiHE 24 h,
F 3.0 moleL ™" (SRR R Y pH<<2, JH 30.0 mL 42 FFid
R IR, AR FHZ8 18Kk, A6 2h/K L,
TR BRI BT 0, I ERR T, ZZBRA Pl Jf
Téz_FﬁWiA BEVE (D)L MR ZHR) © V(A /EEM)—

* 10 X 4-FR FEOR i S R B A S IRV S A T
ﬂfa%ilifir” (P EEE QAT JEURHR A AR T 0 c
IRV UR 24 h, i A 1A 6 67.0 mg (0.26 mmol),
FEE 10%. m.p. 99~101 ‘C (f1iHif); "H NMR (CDCls,
400 MHz) d: 9.81 (s, 1H, CHO), 7.53 (s, 2H, H-2 and 6),
6.13 (s, 1H, OH), 5.29~5.34 (m, 2H, H-2' and 2"), 3.21 (d,
J=7.2 Hz, 4H, H-1" and 1"), 1.79, 1.77 (each s, each 6H,
H-4', 4", 5' and 5"); IR (KBr) vinax: 3200, 2967, 2920, 1655,
1580, 1443, 1280, 1125 cm ™ '; EI-MS (70 eV) m/z (%): 258
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Reagents and conditions: (a) isoprenyl bromide, KOH, H,O; (b) dimethyl sulfate, anhydrous K,COj3, acetone, reflux; (c) KOH-H,O-EtOH, Ny;
(d) EtOH, NaOAc, reflux; (e) MeOH, HCI, reflux; (f) DDQ, benzene, reflux; (g) anhydrous K,COs, acetone, MOMCI, reflux

Scheme 1

(M", 63), 243 (7), 229 (20), 187 (100); HRMS calcd for
C,7H,0, 258.1620, found 258.1618.
222 A-FEH-3, 5-ZF MK T EN(T)49 A AR,
P54 6 258.0 mg (1.0 mmol)¥% T 10.0 mL T4
P, BEdE FIMATCK IR 304.0 mg (2.2 mmol),
BRI 10 min J5, Z28WINERR —HHEE 0.2 mL (2.2
mmol), REHFE 30 min S5, JOEZEBREEH], FRYIM
KR, L0 OEEAEN(20 mL X 3), & IFAHLUZIFHRKIK
FHKBE, MRl EhKut, TKBBREET 1, WJIER LT
PR, WUEZERRER], T (OB CEE) @ V(ahER =1 :
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10 UM, e AT )2 AT 43 0 R4 7 267.0 mg (0.98
mmol), % 98%. '"H NMR (CDCl;, 400 MHz) d: 9.89 (s,
1H, CHO), 7.56 (s, 2H, H-2 and 6), 5.27~5.31 (m, 2H,
H-2' and 2"), 3.79 (s, 3H, OCH3), 3.41 (d, J=7.2 Hz, 4H,
H-1'and 1"), 1.75 (s, 12H, H-4', 4", 5' and 5"); IR (KBr)
Vma: 2970, 2920, 1693, 1590, 1470, 1380, 1270, 1120
cm'; EI-MS (70 eV) m/z (%): 272 (M", 2), 257 (10), 241
(23), 43 (100). HRMS calcd for CsH,40, 272.1776, found
272.1774.
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223 2-FA-A4-F AT AI-4-F 23, 5-=F K
M 3 2 /R BR(8) 495 A%,

LAY 7 326.4 mg (1.2 mmol)FIALA) 13 196.0
mg (1.0 mmol)#ifi#E] 2.0 mL LFEH, WHIZE 0 °C, %18
I KOH 2.8 g (50.0 mmol) ¥ - /KA 6.7 mL
V:iVv=3:2), AR FOCRMIh)E, ARKE=
AR ION 24 b, 4 SO BINUKKH, 3 molsL ™' 1)
RIS pH<<2, J] 15.0 mL &AM =&, &I
A HUAH IR OKPE, oA bk, TR R BT 15,
YRR £ TR, R ZE R, BRWH V(LR O
Fig) - VCR R =1 8 PEMis, wEMRA: TS
14 8 351.0 mg (0.78 mmol), /=3 78%. 'H NMR (CDCl,,
400 MHz) 6: 13.35 (s, 1H, OH), 7.85 (d, J=8.8 Hz, 1H,
H-6"), 7.83 (d, J=15.6 Hz, 1H, H-f), 7.44 (d, J=15.6 Hz,
1H, H-a), 7.33 (s, 2H, H-2 and 6), 6.64 (d, J=2.8 Hz, 1H,
H-3"), 6.60 (dd, J=8.8, 2.4 Hz, 1H, H-5'), 5.28~5.32 (m,
2H, H-2' and 2"), 5.23 (s, 2H, OCH,0), 3.77 (s, 3H,
OCH,), 3.49 (s, 3H, OCH3), 3.40 (d, J=7.2 Hz, 4H, H-1"
and 1"); 1.77 (s, 12H, H-4", 4", 5" and 5"); IR (KBI) Vyax:
2970, 2920, 1636, 1575, 1507, 1470, 1303, 1260, 1128;
EI-MS (70 eV) m/z (%): 450 (M, 22), 419 (7), 405 (2), 45
(76), 43 (100); HRMS calcd for Co3H3405 450.2406, found
450.2408.
224 57-=F&ATAKA-F AKL-35-=FF KM A
B BRI (9) 89 A A,

K& 7 130.6 mg (0.5 mmol)FL &) 15 102.4
mg (0.4 mmol)¥A % 2.0 mL ZEEH, WHIZE 0°C, %1%
N KOH 1.1 g (19.6 mmol) ) - /K %W 5.0 mL
V:Vv=3:2), ZAMAY FOCRM1hjG, ARKE=
ARSIV 24 b, N EIN KK, T3 moleL '
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ERRRTT pH<<2, M 15.0 mL S A =R, &I
AN IR ORI, R Eh/KPE, To/K B R L T,
THUERR 2T, WORZEBRE T, FIRYIEAEE] 7.0 mL
ToIK ST, NN K R KES R 656.0 mg (8.0
mmol), HIFAMIF 24 h 5, A EE=ER, AL EK, H
20.0 mL 4R LFEEARIR 3 Ik, A IFANUZEIFIR KL,
PRI Er EhOKTE, TO/KBRIREE T4, I IBRR T, ik
IEZBRIEH], BV MO8 OHER) @ VAR =1 :
10 T isl, kAT JE T A3 9% i 4k 9 124.0 mg
(0.24 mmol), /7% 61%. 'H NMR (CDCls, 400 MHz) o:
7.10 (s, 2H, H-2' and 6'), 6.43 (d, J=2.0 Hz, 1H, ArH),
6.40 (d, J=2.0 Hz, 1H, ArH), 5.32 (dd, J=2.4, 13.6 Hz,
1H, H-2), 5.27~5.29 (m, 2H, H-2" and 2"), 5.27 (s, 2H,
OCH,0), 5.17 (s, 2H, OCH,0), 3.74 (s, 3H, OH), 3.53 (s,
3H, OCH3), 3.47 (s, 3H, OCH,), 3.39 (d, J=7.2 Hz, 4H,
H-1"and 1™), 3.03 (dd, J=13.6, 16.4 Hz, 1H, H-3,,), 2.74
(dd, J=2.8, 16.4 Hz, 1H, H-3,,), 1.74 (s, 12H, H-4", 4", 5"
and 5"); IR (KBr) vma: 2970, 2920, 1640, 1580, 1475,
1450, 1370, 1340, 1270, 1190, 1020 cm™'; EI-MS (70 eV)
miz (%): 510 (M*, 4), 479 (10), 465 (7), 45 (100); HRMS
calcd for C;0H3307 510.2618, found 510.2622.
225 22-=% R 6-F BhH-8-F KM -2H-1-FK Frik
#(10)49 5K

ik T, ¥ 129.0 mg (0.5 mmol) 54 6 % T 3 mL
&, RIZIGEEE R A DDQ 113.5 mg (0.5 mmol), &5
I#AmI 60 min, AHIE=E, IMADEK, LR LB
U3 K, EIFE VAR A2 KVE. WA EhK
VB, JCKORFREE T4, I IRRR 2RI, I8 2K LA,
BRI V(SR CIR) - VA =1 © 20 A PEli ),
TR A JE TSI AR 10 93.0 mg (0.36 mmol), 775

2279
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MR

73%. '"H NMR (CDCl;, 400 MHz) 6: 9.79 (s, 1H, CHO),
7.51 (d, J=2.0 Hz, 1H, H-6), 7.36 (d, J=2.0 Hz, 1H,
H-2), 6.35 (d, J=10 Hz, 1H, H-4"), 5.67 (d, J=10 Hz, 1H,
H-3"), 5.24~5.29 (m, 1H, H-2"), 3.29 (d, J=7.2 Hz, 2H,
H-1"), 1.73 (s, 6H, H-4" and 5"), 1.45 (s, 6H, H-5' and 6');
IR (KBr) vy 2970, 2815, 2720, 1685, 1590, 1450, 1375,
1280, 1209, 1128 cm™'; EI-MS (70 eV) m/z (%): 256 (M",
15), 241 (100); HRMS calcd for Cy7H,00, 256.1463, found
256.1467.
226 57-—FATAL-4,5-22-=F Hoikbh)-3-7
IR AR ER (1) 89 A A%,

¥ &4 10 153.6 mg (0.6 mmol)FL &) 15 128.0
mg (0.5 mmol)# i E] 2.0 mL LFEH, AHIZE 0 C, 218
i KOH 1.4 g (25.0 mmol)[f) F# - /K% W 7.0 mL
V:iv=3:2), ZAMEPF0CRMIh)G, BRKE=
AR IOV 24 b, 4 N BIANUKKH, H 3 molsL ™' 1)
R pH<<2, H] 15.0 mL "SRR =&, &I
AR OKYE . WA EhKYE. ToKBRRRBE T4
I YERR TR R ZEBREE R, TR EE] 5.0 mL
TR I, IIN—KFTE KBRS 820.0 mg (10.0
mmol), IR 24 h J5, A IR =R, InAbEK,
20.0 mL 418 ZBEXIN 3 1K, A IFANLZ AR IR EE.
ORI B K YE . TOKBRIREE T4 I IERR 2 T4 700 ik
IEZERER], BRI MR OER) © VAo =1 :
10 VR, FERATJZHT AR B A 11 121.0 mg
(0.24 mmol), *F 49%. 'H NMR (CDCls;, 400 MHz) o:
7.02 (d, J=2.0 Hz, 1H, H-6"), 6.93 (d, J=2.0 Hz, 1H,
H-2'), 6.42 (d, J=2.0 Hz, 1H, ArH), 6.39 (d, /=2.4 Hz,
1H, ArH), 6.32 (d, J=9.6 Hz, 1H, H-4"), 5.63 (d, J=9.6
Hz, 1H, H-3"), 5.29 (dd, J=2.4, 13.2 Hz, 1H, H-2), 5.28
(s, 2H, OCH,0), 5.25~5.29 (m, 1H, H-2"), 5.16 (s, 2H,
OCH,0), 3.53 (s, 3H, OCH3), 3.47 (s, 3H, OCH3), 3.28 (d,
J=7.2 Hz, 2H, H-1"), 3.03 (dd, J=13.2, 16.4 Hz, 1H,
H-3,), 2.73 (dd, J=2.4, 16.4 Hz, 1H, H-3,,), 1.73 (s, 6H,
H-4" and 5"), 1.42 (s, 6H, H-5" and 6"); IR (KBr) vpax:
2970, 2920, 1630, 1606, 1582, 1357, 1257, 1156, 1074
cm '; EI-MS (70 eV) m/z (%): 494 (M*, 1), 479 (7), 449
(1), 239 (32), 45 (100); HRMS caled for CpH3,0;
494.2305, found 494.2290.
227 2-FHK-4-F R F EIKTE3) 86

¥ 2,4- " FRHIE LM 304.0 mg (2.0 mmol)iE T 20.0
mL A, R ZEE S I TR ER B 690.0
mg (5.0 mmol), HIFA[EIE 10 min J&, SEr2ihng HkE
FHILRE 320.0 mg (4.0 mmol), ZEEEHFEIRNA 2 h, B HIE
i, R &R, AR EEN V(LR L) !

2280 http://sioc-journal.cn/
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VAR =1 1 10 APEBi], A E AT A3k ik
)13 365.0 mg (1.86 mmol), 7“3 93%. '"H NMR (CDCls,
400 MHz) o: 12.59 (s, 1H, OH), 7.63 (d, J=9.2 Hz, 1H,
ArH), 6.57 (d, J=2.4 Hz, 1H, ArH), 6.53 (dd, J=8.8, 2.4
Hz, 1H, ArH), 5.19 (s, 2H, OCH,0), 3.46 (s, 3H, OCHs),
2.55 (s, 3H, COCH;); IR (KBr) vpy: 2963, 1638, 1505,
1368, 1255, 1146, 995 cm™'; EI-MS (70 eV) m/z (%): 196
(M", 16), 181 (1), 151 (7), 45 (100); HRMS calcd for
C1oH1,04 196.0736, found 196.0739.
22.8 2-## -4 6-=(F AT ALK TEI(15)495 %

¥ 2,4,6-=FHIK 2 336.0 mg (2.0 mmol)iF T
20.0 mL TR MR b, R ZL AR RE TR N TG K Bk R B
1.4 g (10.1 mmol), HNFAIET 10 min JiF, 28 12 i i 4 3
L 640.0 mg (8.0 mmol), ZELEHEFEAIR 2 h, A EIE
Fift, WHEAZER, RRVWEEN LR L) :
VAR =1 1 10 A PEBiR], kA E T3k b ik
) 15 460.8 mg (1.8 mmol), /=3 90%. 'H NMR (CDCl,
400 MHz) 6: 13.71 (s, 1H, OH), 6.23 (d, J=2.4 Hz, 1H,
ArH), 6.21 (d, J=2.4 Hz, 1H, ArH), 5.23 (s, 2H, OCH,0),
5.14 (s, 2H, OCH,0), 3.49 (s, 3H, OCH3), 3.44 (s, 3H,
OCHj3), 2.63 (s, 3H, COCH3); IR (KBr) vinax: 2960, 2925,
1625, 1435, 1360, 1265, 1220, 1150, 1060 cm™'; EI-MS
(70 eV) m/z (%): 256 (M, 9), 211 (1), 182 (12), 45 (100);
HRMS caled for C1,H;404 256.0947, found 256.0948.
2.2.9 (Z£)-Abyssinone-VI-4-O-methyl ether (1)#494&
P,

F4-E4 8 90.0 mg (0.2 mmol)Af#F] 2.0 mL FHEE
B, BEFE RN 3 moleL ™' R 0.7 mL, INFHLE 30
min, AT I 1.0 mL 7K, H 20.0 mL LR LHE2E
W=k, BIFANUZ IR OOKTE WA EhKYE. oK
IR BT M L IERR 2T IR 2SRRI, R
M WCIR LR - V(AR =1 110 REelisl, wERt:
JEHTAS A [ 44 1 67.4 mg (0.17 mmol), 7% 83%. m.p.
90~93 ‘C (MeOH); 'H NMR (CDCl;, 400 MHz) o:
13.47 (s, 1H, OH), 7.84 (d, J=8.8 Hz, 1H, H-6"), 7.82 (d,
J=16 Hz, 1H, H-p), 7.43 (d, J=15.6 Hz, 1H, H-a), 7.32
(s, 2H, H-2 and 6), 6.45 (dd, J=2.4, 8.8 Hz, 1H, H-5'),
6.43 (d, J=2.4 Hz, 1H, H-3"), 5.28~5.32 (m, 2H, H-2"
and 2"), 3.77 (s, 3H, OCHs), 3.39 (d, J=7.2 Hz, 4H, H-1"
and 1"), 1.77 (s, 12H, H-4", 4", 5" and 5"); *C NMR
(CDCls, 100 MHz) §: 192.2 (C=0), 166.5 (C-2'), 162.9
(C-4'), 158.8 (C-4), 145.0 (C-p), 135.8 (C-3 and 5), 133.3
(C-3" and 3"), 132.1 (C-6"), 130.8 (C-1), 128.6 (C-2 and
6), 122.6 (C-2" and 2"), 119.0 (C-a), 114.6 (C-1'), 107.9
(C-5", 103.9 (C-3"), 61.2 (OMe), 28.5 (C-1" and 1), 25.9

Chin. J. Org. Chem. 2012, 32, 2276~2282
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(C-4" and 4"), 18.1 (C-5" and 5"); IR (KBr) Vyax: 3300,
2968, 2920, 1633, 1570, 1365, 1265, 1130 cm™'; EI-MS
(70 eV) m/z (%): 406 (M, 32), 391 (4), 375 (7), 43 (100);
HRMS calcd for CoqH;004 406.2144, found 406.2136.
2.2.10 (%)-Abyssinone-1V-4'-O-methyl ether (2)#9-4
A,

LAY 1 40.6 mg (0.1 mmol )i %] 3.0 mL £
oL IR AT KBS R AN 164.0 mg (2.0 mmol),
AL 24 h G, WEIRER, MALEIK, H 20.0 mL
LR OFEAIN 3 Ik, S IFANLZE AR K SE . MR
ERKVES JCKBREREE T L IERR 2T R 250
WA, FRYH VCROTER) - VR ME)=1 10 Kk
SR, wERCAE AT A A 2 21.5 mg (0.053 mmol),
FH 53%. mp. 72~73 ‘C (MeOH); 'H NMR (CDCl;,
400 MHz) d: 7.85 (d, J=8.4 Hz, 1H, H-5), 7.11 (s, 2H,
H-2' and 6'), 6.53 (dd, J=2.4, 8.4 Hz, 1H, H-6), 6.45 (d,
J=2.4 Hz, 1H, H-8), 5.37 (dd, J=2.8, 13.6 Hz, 1H, H-2),
5.27~5.30 (m, 2H, H-2" and 2"), 5.20 (s, 1H, OH), 3.75
(s, 3H, OCH3), 3.39 (d, J=6.8 Hz, 4H, H-1" and 1"), 3.04
(dd, J=13.2, 16.8 Hz, 1H, H-3,,), 2.79 (dd, J=2.8, 16.8
Hz, 1H, H-3.y), 1.75 (s, 6H, H-4" and 4"), 1.73 (s, 6H,
H-5" and 5"); *C NMR (CDCl;, 100 MHz) d: 191.2 (C-4),
163.9 (C-7), 163.2 (C-9), 156.7 (C-4"), 135.5 (C-3' and 5",
134.3 (C-1", 133.0 (C-3" and 3"), 129.5 (C-5), 126.0 (C-2'
and 6'), 122.8 (C-2" and 2"), 115.1 (C-10), 110.7 (C-6),
103.6 (C-8), 80.1 (C-2), 61.1 (OMe), 44.3 (C-3), 28.6
(C-1"and 1), 25.9 (C-4" and 4"), 18.1 (C-5" and 5"); IR
(KBI) vmax: 3200, 2970, 2920, 1650, 1600, 1460, 1370,
1270, 1125 em™'; EI-MS (70 eV) m/z (%): 406 (M", 59),
375 (16), 243 (56), 137 (100), 43 (50); HRMS calcd for
Ca6H3004 406.2144, found 406.2140.

2.2.11 (%)-Abyssinone-V-4-O-methyl ether (3)494
P

KA &4 9 74.4 mg (0.15 mmol )R E] 2.0 mL F
W BERE RO 3 moleL ! #RFR 1.0 mL, Hik[EliE 50
min, P IIA 1.0 mL 7K, ] 20.0 mL 4R ZREA<
=R, HIFANUZ IR IOKTE, MR sk, Tk
DRBREE T, ik uEBR 25 TR, W ZBRIE I, TR
H (IR ZT8) - VOR MR =1 8 JPeis, wEREEZ
Mg A 44 3 50.6 mg (0.12 mmol), 773 80%. m.p.
146~147 ‘C (MeOH); 'H NMR (CDCl;, 400 MHz) §:
12.06 (s, 1H, OH), 7.09 (s, 2H, H-2' and 6'), 5.99 (d, J=
2.0 Hz, 1H, ArH), 5.98 (d, J=2.0 Hz, 1H, ArH), 5.33 (dd,
J=2.8, 13.2 Hz, 1H, H-2), 5.26~5.30 (m, 2H, H-2" and
2™), 3.75 (s, 3H, OCH3), 3.39 (d, J=7.2 Hz, 4H, H-1" and
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1"), 3.10 (dd, J=13.2, 17.2 Hz, 1H, H-3,,), 2.78 (dd, J=
2.8,17.2 Hz, 1H, H-3,y), 1.75 (s, 6H, H-4" and 4™), 1.73 (s,
6H, H-5" and 5"); C NMR (CDCls;, 100 MHz) J: 196.2
(C-4), 164.4 (C-7), 164.3 (C-5), 163.3 (C-9), 156.6 (C-4"),
135.4 (C-3' and 5", 133.7 (C-1"), 133.0 (C-3" and 3"),
125.8 (C-2' and 6'), 122.5 (C-2" and 2"), 103.2 (C-10),
96.6 (C-6), 95.5 (C-8), 79.3 (C-2), 60.9 (OMe), 43.2 (C-3),
28.4 (C-1" and 1), 25.8 (C-4" and 4"), 17.9 (C-5" and
5"); IR (KBr) vmax: 3360, 2970, 2920, 1680, 1605, 1580,
1435, 1370, 1260, 1210, 1145, 1065 cm™'; EI-MS (70 eV)
mlz (%): 422 (M*, 63), 391 (86), 243 (59), 179 (47), 153
(100); HRMS caled for C,sH300s 422.2093, found
422.2095.
2.2.12  (%)-Sigmoidin E (4)49 4%,

¥k &) 11 98.8 mg (0.2 mmol ) fi# F) 2.0 mL F %
W BEFE RO 3 moleL ™' i 1.4 mL, InFAEI 50
min, [FYARTFINA 1.0 mL 7K, i 20.0 mL R ZEaA
W=, A IFA VLR IR IKOKYE, MR EhKYE, oK
DRBREE T, L UERR 25 TR, R ZRRIEF, TR
M MR AHR) @ VA =1 10 AP, mERkE
RS A E K 4 60.9 mg (0.15 mmol), 7% 75%. 'H
NMR (CDCl;, 400 MHz) d: 12.07 (s, 1H, OH), 7.02 (d,
J=2.4 Hz, 1H, H-6"), 6.92 (d, J=2.0 Hz, 1H, H-2'), 6.31
(d, J=9.6 Hz, 1H, H-4"), 5.99 (d, J=2.0 Hz, 1H, ArH),
5.98 (d, J=2.0 Hz, 1H, ArH), 5.64 (d, J=9.6 Hz, 1H,
H-3"), 5.29 (dd, J=2.8, 13.2 Hz, 1H, H-2), 5.25~5.28 (m,
1H, H-2"), 3.28 (d, J=7.6 Hz, 2H, H-1"), 3.11 (dd, J=
13.2, 17.2 Hz, 1H, H-3,,), 2.76 (dd, J=2.8, 17.2 Hz, 1H,
H-3,,), 1.73 (s, 6H, H-4" and 5"), 1.43 (s, 6H, H-5" and 6");
C NMR (CDCls, 100 MHz) 6: 196.4 (C-4), 164.5 (C-7),
164.3 (C-5), 163.4 (C-9), 151.1 (C-4'), 132.4 (C-3"), 131.1
(C-3" and 2™), 129.6 (C-1' and 3", 127.5 (C-2"), 122.2
(C-4" and 6"), 121.1 (C-5"), 103.2 (C-10), 96.6 (C-6), 95.6
(C-8), 79.4 (C-2), 76.5 (C-2"), 43.1 (C-3), 28.2 (C-1"),
28.1 (C-5" and 6"), 25.8 (C-4"), 17.9 (C-5"); IR (KBr)
Vmax: 3200, 2970, 2920, 1635, 1594, 1500, 1460, 1340,
1265, 1150, 1080 cm™'; EI-MS(70 eV) m/z (%):406 (M",
18), 391 (100), 239 (18), 153 (9); HRMS caled for
CasHys05" 406.1780, found 406.1781.
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