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Synthesis of 2-Arylbenzo[ b ] furan Derivatives
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Abstract; Three novel 2-arylbenzo[ b] furan derivatives were synthesized from vanillin and malonic
acid through Knoevenagel reaction, esterification, biomimetic oxdative coupling, DDQ dehydrogena-
tion, reduction and oxidation. The Ag,O-catalyzed biomimetic oxidative coupling of methyl ferulate
into its dimmer was the key step of the synthetic route.
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Ag, 0, acetone-toluene
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CH; I or sulfuric acid dimethylester, K,CO,, acetone,
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reflux, 22 h, 72%

2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ) , 1 ,4;di0xane ,

LiAlH,, dry Et,0, dry THF,

reflux, 48 h, 91%

m(Mn0,) : m(8i0,) =1: 1, THF,
it, 18 h, 75% §

1, 4 h, 92% " HO

Scheme 1
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(1) ZE_EMERTE(5) Ma R

FERS W, 18] I P AR U I A BT 45 8 R R
2.40 g(11.5 mmol) , FH:H ¥ 40 mL FT IR E
24 mL, BE N AE 28R, LB R SA S min
JEIRAEAAR 1. 40 g(5.9 mmol) , FIRFHAHEH
R Ri% 24 h( A R TLC BRER) o 38, Bk
SUCHRRE, BRI M Z Bt %k, & I E VLA,
BLEZRRRENE R R Y, AR [ e.
V(ATHEE) : V(ZBRZER) =3 : 5] sk B aE
£51.22 g, 7#& 51%, m, p. 151 € ~152 C;
'H NMR 6: 7.68(s, 1H, ArOH), 7.68(d, J =
16.02 Hz, 1H, o’-H), 7.33(s, 1H, ArH), 7.30
(s, 1H, AtH), 7.09(d, J =1. 98 Hz, 1H,

ArtH), 6,91 (dd, J =8.09 Hz, 1.98 Hz, 1H,
ArH), 6.85(d, J =8.09 Hz, 1H, ArH), 6.45
(d, J=16.02 Hz, 1H, B'-H), 6.03(d, J=8.02
Hz, 1H, 2-H), 4.48(d, J=8.02 Hz, 1H, 3-H),
3.93(s, 3H, OCH,), 3.83(s, 3H, OCH,), 3.82
(s, 3H, OCH,), 3.74(s, 3H, OCH,); IR p:
3391, 2998, 2958, 1741, 1731, 1634, 1611,
1521, 1491, 1436, 1320, 988 cm ™' ; MS m/z: 413
(M* ~H),

(2) 2-(3,4-" R A AR ) 3-FE PRS-
AR ZIRAE-7-F -2, 3- " E 2R FHnkm (4)
M

FERDEFINA 5 910 mg(2.2 mmol) , A
20 mL, BEHE0E 2 ISR 58 2 )5 K KA Tk 3R
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8PS g MBI 15 mL, WYAINAERL 22 h, 1B
AYHBAARE A, BEALENEHAMR
), EBIEA 150 mL K, FHZBRZ B (4 x 100
mL) 2B, &3 A YA, Tk FimRE: T5, B
HBRERamRY, 282 v(ammE) v
(ZBZAE) =4:1,3.6:1.0 #2.8:1.0,/E48
BEUER ) sk 1B E R 4 690 mg, 2 2%,
m.p.135 € ~136 C; 'H NMR 5: 7.65(d, J =
15.97 Hz, 1H, o'-H), 7.19(s, 1H, ArH), 7.03
(s, 1H, ArH), 6.97(dd, J=8.35 Hz, 1.99 Hz,
1H, ArH), 6.92(d, J =1.99 Hz, 1H, ArH),
- 6.84(d, J=8.35 Hz, 1H, ArH), 6.32(d, J =
15.91 Hz, 1H, B'-H), 6.13(d, J =8. 15 Hz,
1H, ArH), 4.35(d, J =8. 15 Hz, 1H, AH),
3.92(s, 3H, OCH,), 3.87(s, 3H, OCH,), 3.86
(s, 3H, OCH,), 3.84(s, 3H, OCH,), 3.80(s,
3H, OCH,); IR »: 3060, 2998, 2948, 2840,
1738, 1720, 1638, 1597, 1522, 1500, 1273, 980
cm ™'y MS m/z: 451(M* +Na), 429(M* +H),
(3) 2-(3,4- R ERFE)3-FEHRES-
AR IR A7 - R ok (3) A AL
ERSHS, FEFRHKIKMA 4 210 mg

(0.49 mmol) , 2,3-—4-4,5- " § & ¥HR (DDQ)-

425 mg(1.87 mmol) FIT/K 1,4-—E 4 25
mL, BEYRREA, LB RK S5 min FHE
IFAERL 48 h, RS ZER, T8, 58k
EEFREREE R AR G o, AR (R
SR B aEEx HEATHEESRES
5,04 3 190 mg, =32 91% , m. p. 183 C ~ 185
°C; '"H'NMR §: 7.82(d, J= 16 Hz, 1H, o'-H),
7.80(d, J=1.42 Hz, 1H, ArH), 7.73(d, J =
3.2 Hz, ArH), 7.72(dd, J =9.2 Hz, 3.2 Hz,
1H, ArH), 7.03(d, J =1.2 Hz, 1H, ArH),
6.98(d, J=9.2 Hz, 1H, ArH), 6.45(d, J= 16
Hz, 1H, g'-H), 4.06(s, 3H, OCH,), 3.99(s,
3H, OCH,), 3.97(s, 3H, OCH,), 3.96(s, 3H,
OCH,), 3.84(s, 3H, OCH,) ; IR »: 3440, 3091,
3000, 2946, 2835, 1714, 1633, 1600, 1510,
1476, 1451, 1325, 978 em™'; MS m/z. 449
(M* +Na),

(4) 2-(34-_HERXER)I-BRESH
I IRAE-T- P AR km (2) WAL

ERSHET, TTRAZIUE P RAEEMA
T4 Z.B% 30 mL, HFELDIMTRE T MASLS
48 134 mg(3.53 mmol) , Pt 15 min 574 =R
% E - HERESS TR, K BN
MR8 B B (BN I B EE A ST RE) .
REBERESMET 4T B AR R InAE T 1
PO kM 3 140 mg(0. 329 mmol) (5 min i
Ee), SEEHASK S min, BRI NL 14 h,
FEBWAMESIE KN . S8, 28, 7K
BEFRZEE(4 x30 mL) 3KE, &3 AL, TR
BREE TR, BERBRIB AR E A MRY , 24 R
P VERRW: V(AMEE) : V(ZRRZER) =3 :2]4
386 EE 2 112 mg, ™% 92%, m p.
158 C ~160 C; 'H NMR ( DMSO-d;) &: 7. 42
(dd, J=6.8 Hz, 1.6 Hz, 1H, ArH), 7.39(d,
J=1.6 Hz, 1H, AtH), 7.32(s, 1H, AH), 7.13
(d, J=7.6 Hz, 1H, ArH), 7.04(s, 1H, ArH),
6.64(d, J=15.6 Hz, 1H, o'-H), 6.41(m, J=
16.41 Hz, 1H, B'-H), 4.71(s, 2H, ArH), 4.15
(d, J=4 Hz, 2H, ArH), 3.99(s, 3H, OCH,),
3.85(s, 3H, OCH,), 3.84(s, 3H, OCH,), 3.32
(dd, 2H, OH); IR »: 3420, 2495, 1616, 1365,
1442, 1365, 971 em™' ; MS m/z; 353(MH* - H,0),

(5) 2-(3,4- " RS ERE)IBESBHE
TImEE-T- R BRI (1) &

TE=FHR R KA 2 110 mg, Fosk THF
90 mL, P HEMEMAREY [(m( =81k
&) sm(ZHARE) =1:1]11.76 g, BRHHK
RL#y18 h, RNLIRAHidd mh e A o i bR sk
B, O SRR R , R HE RS R B R OK (.
&, ZREBAL R [ VR V(A W)  V(ZR
ZTR) =2 :3]4ifbB AR A1 81.6 mg, =R
75% , m.p.205 C ~207 C; 'H NMR(DMSO0-d;)
8:10.26(s, 1H, CHO), 9.71(d, J=7.3 Hz,
1H, CHO), 8.02(s, 1H, ArH), 7.92(d, J =
15.2 Hz, 1H, o'-H), 7.62(d, J=1.6 Hz, 1H,
ArH), 7.61(d, J=2 Hz, 1H, ArH), 7.54(dd,
J=6.4 Hz, 2 Hz, 1H, ArH), 7.21(d, J=8.4
Hz, 1H, ArH), 7.00(q, J=15.2 Hz,1H, g'-H),
4.06(s, 3H, OCH,), 3.90(s, 3H, OCH,), 3.88
(s, 3H, OCH,) ; IR »; 3460, 1675, 1513, 1441,
1317, 1269, 974 cm™'; MS m/z; 366(M"* ),
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