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Abstract

Objective: To develop a synthetic route for Erythribyssin H derivative. Methods: 2-(4-Hydroxy-3,
5-dimethoxyphenyl)-6-hydroxybenzofuran (Erythribyssin H derivative, compound 2) can be syn-
thesized from resorcinol and syringaldehyde by Vilsmier-schmidet reaction to get two key inter-
mediates 4-benzyloxyl-2-hydroxybenzaldehyde (compound 4) and 3,5-dimethoxy-4-benzyloxyl-
benzaldehyde (compound 5). Then via McMurry coupling reaction the two intermediate products
developed to be cross coupling product 5-(benzyloxy)-2-(4-(benzyloxy)-3,5-dimethox-ysty-ryl)-
phenol (compound 6). The product went through oxidative cyclization reaction, deprotective
reaction, finally developed to be the derivative of Erythribyssin H(2). Results: The structure of all
products was confirmed by 1H-NMR, IR and MS analysis. Conclusion: Erythribyssin H derivative
was synthesized from resorcinol and syringaldehyde via McMurry coupling reaction, which is easy
to conduct, and the overall yield is 31%.

Keywords

2-(4-Hydroxy-3,5-dimethoxyphenyl)-6-hydroxybenzofuran, Erythribyssin H Derivative,
Vilsmier-Schmidet Reaction, Cross Mcmurry Coupling Reaction, Synthesis

Erythribyssin H8{UHIB0& 56 /K

IR, BEXE, B O
FE 2R KA B R, B

Email: *wang yalou@tom.com
SR .



http://www.hanspub.org/journal/hjmce
http://dx.doi.org/10.12677/hjmce.2014.22003
http://www.hanspub.org
mailto:wang_yalou@tom.com
http://creativecommons.org/licenses/by/4.0/
mailto:wang_yalou@tom.com
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B . $R4tE B Erythribyssin HELUY) (2)FBE LR . J7ik: CLRIZER _Hf T FB &% FEE, ZVilsmier-
schmidet/x ML Z R R L& 2- B EE4-FRERFRE (4)M3,5- —FHE4-TFTEEXFE(S). A&
JEfE FIMcMurry3Z X AR Bk R R 24 ZIFZE R B =M (6), 67EL/K.COsikFI{EA T & HBLIRY A
Erythribyssin HEBIY(2). £&R: BHIRLEWRARLE F REKLE W IR 1H-NMR, IRFIMSH
. &8 PAAIE ZByAT T B RO LR FURF 2 McMurry 32 XABEL R B4 Bk T Erythribyssin H4(2),
ZERBEER R, 5THE )PEKREN3I1%.

XA

2-(4-$3-3,5- AR FEH)-6-FIIH BRI, Erythribyssin HE¥, Vilsmier-Schmidet/x M,
X McMurryBER L, A%

][/

1. 3]

R AQ U SR A 2 N PN SR S AR R RS, E TR Al g BRSO SR B Ok S S, i
FRIE A B (AMPK) & AR ZH B 4« AMPK A5 S &2 H BT R AW G I Bia 7 RERE. g i 24K
Pl 2 BURE R AT HARACHHR R E B 1], 53— 7, IR G2 — KRR A IR EAEYENER)
WEM, B AL T RBMIERR =W, Horh 2-55 BB 2R BRI 2R A 5 1) 2 R I R 2R R AR 7
PR B E— R3S, BT 2R ARG VET %2 9¢0F . Erythribyssin H1 52 WORGRE} K5 & 14 & %
= (Euphorbia globosa) AR ) LR LSRR H 73 B S lCH B — AN BRI R &4, TR T 3-05 2L
R 2,3-ZERIFRIB G Y . Nguyen 55 G EIZE 3 Hridkill g | AE2Z /N C2C12 & B LM i )
AMPK BRI, G5 R B H AMPK s il MBS [2].

NTERIENEYN AMPK Biahilite, ASCAE: K Erythribyssin H 3 67 19 057 FEEUREE L 7 2 2
Bz, [RINEREC R AL FAASE AL 2 5767, B Jnf3E] I Erythribyssin H (38U 2-(4-F23k-3,5- ALK
H)-6-32 3 2K IR BRI (2-(4-hydroxy-3,5-dimethoxyphenyl)-6-hydroxybenzofuran, 2), FPAFAHEEL 2 HIAY)
.

(2) Y BB AE T 2 PR e A FR) ) e AR S 3 PR PR A KD 79 4 S S o T 1) 5 ik, 2528 SCRRAIE
e 538 1) 0 B ORI I, 2258 XKD MeMurry A8 S R4S 21 48 L HE 2R =), AR 5 il S A& m] A
B O2-ZRIFRRIEIN(3]. MR 2 Mtk EEgER, TRUESE 2,4- “HURR IR 3,4,5- =B IR AAE X
McMurry IS N JEURE, 3805 B i WL Scheme 1.

ZEEFTIR, ASCE S0yl LARIZR I A1 T AN AR A8 IR RE, 42 Vilsmier-schmidet Sz #2 B R 47
SN BT R R S SR IR 2-F0 i 4R R TS 4 A0 3,5- AR 4R BRI 5. RS
f8 H McMurry 58 SRR 5B SR HEAT 199> S8 Hh (R4 4 R0 S (1958 SCIRIER S L, 19 30 48 2 A B 2K 5 7= W) 6,
6 7£ 1/KoCOs kGHNE I G BN 2- 2RI F RGN 7, o Ja it 25 R 2R B A5 3 B AR & 2. B 2R W,

Scheme 2,
2. ZBR5TR
A 2 Wyl 4 2,4- R FE SR A Vilsmier-Schmidet SN, FRATRH 7 WM, HiT T

)
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Scheme 1. Retro-synthetic analysis of compound 2
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Scheme 2. Synthetic routes of the target compound 2
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W5, BIA] LA FH(COCT)/DMF 1 H AL R B3 4 ) POCLy/DMF Kffil % Vilsmier 7[4] [5]. BT
AT BT T BRI (4 8 22 MR BB Z TG, HUR SRR IR B [ 4, 75 25 ) i B b
KA A, VBRI RE 60%; J&# XN Vilsmier-Haaue N, KM REFEHF=EdEA 9, /K
fRf3E] 3, HIEICE 88%.

HO OH HO OH o
— N~ — N~
H N_Cl H N ¢l
8 9

L&Y 3 Hil#% 4 BARRE TR EET RN, (FRHT 3 F19 T LR AR
AFAE DX I P 1 1) 1) 45 S B AR AR B Ak T, OBEZRAFXT 3 (1 XS B R AR K 53 4 1k
FARE, B T TERIR 2-A [R5 S0 A 4 (BB AR 22 (6] [ 7] SCHRHRIE LU N B k), F = 2. 0%
MEmE 2 HLBAE A6 LT AN R A2 OB, TiFE DMF A AN A S th A 50% Mk [8]. BATS
SCERF SRR R, BREREB VAR, I E UL, 7R SR RIS 20 B, 4 B
R T IE 88.7%

HrEA 6 G R McMurry A8 XAREC B, 8 SCHRIRIE (9], 18 Zn(10q)/TiCly(5q)/THF R M AA
Ay SCHR A IR G A AL R B [R1IRT AT (] 2.5 b, THRATIZE SEFRSE B3R RS, TLC 20 M A RIAE AR
PV e WURSCHEARFENURI L BIAAS FIEDL T, 0 42 J fHE A0 F1)(Zo/ TiCLy) B [ TRl T — AN B %, 2
BWA 1. WNRAATLLE H, KA A BRI E], 58 BB MR A LRI 5

FKFAAEY) 2 B3 TN RS F 5 ks .

3. SKIF

¥ AR FH Tektronix X4 4 AR TR Z KL IE); 'TH-NMR H Bruker DRX-300 #% i AR A 5E (7
71 CDCl;» DMSO, TMS(VYH EERERE) M bR); Ji 1% FH Esquie HCT PLUS € i%- 5 RE X G 72 -
3.1. 24-— R E R HEEQ)RIFI &

B IE A T 5.5 g(0.05 mmol)¥E T DMF 4.93 g(0.068 mmol), & N H AN 150 ml ) =%,
GREENUMRRE S, S SR & i N =& 5.35 mi(0.57 mmol), HN58 )5 4k St b B 2 h 15 3 HHRR
o BRG] 50% NaOAc ¥ 75 ml ¥, ARG, IREWRATH ZBE3 x 30 mD)ZEH, 7Kk,
KBTI . HTWRAEET, BRWAKES S, THRASAGREK 6.1 g, U%E 88.5%. mp 134C

Table 1. The reflux time investigation of cross McMurry coupling reaction

72 1. McMurry 32 (BB & B AL 77 1R A (8] 5 82

A7) [ 375 B ] yield({t &4 6)
Zn(10q)/TiCly(5q) 2.5h 0%~5%
Zn(10q)/TiCL(5q) 35h 38%
Zn(10q)/TiCL(5q) 5h 55%
Zn(10q)/TiCly(5q) 7~8h 61%
Zn(10q)/TiCly(5q) 9~10h 62%
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~136°C([5]: 133°C~138°C). 'H-NMR (CDCls, 300 MHz) J 5.54(broad, H, OH), 6.45(s, 1H, Ar-H), 6.58(d,J
=72 Hz, 1H, Ar-H), 7.55(d,J=7.2 Hz, 1H, Ar-H), 9.87(s, 1H), 11.43(s, 1H).

32.2-REAFTEEXARNEIF

¥ 2,4- " FEIEHEE 8 ¢(57.97 mmol)iE T 200 ml ZFE, IR NI 500 ml (=0, HiA
SNSRI R E4H 5.6 2(66.67 mmol). HALHT 968 mg(5.8 mmol), $ii: 5 /50 E, VKB &M T IA
iR R I 8.6 mI(75.36 mmol), 2S5, MUK, MIEGR 20 he A ERER, EAERAE RN
W BRI AN 40 ml K, 5 mliREER. F R B3 x 100 m)ZERURAT, WEBHLZ, &
IKBRIRAN T, W YE, BRI AW ENT(Si0,), Bl PE:EEA =4: D38| A AE Ak 11.72 g, U
88.7%. m.p 76°C~78°C([7]: 74°C~767C), m/z:228 [M+H]",

33.4-FE R 5-“HEEEXHERG)NHIE

BT B 1 g(5.5 mmol), FRERAH 0.82 g( 5.94 mmol)FIHLALER 0.25 g(1.51 mmol)EZ AT 40 ml L,
i NI 100 ml BIUF AN, CREFCRE 5 280 E, B R SR R P ISR 0.82 g(6.48 mmol),
IR SN 6 h, B OB FEENEFE SN, IR, WEER. RBERPIIA 3 ml K, BEFE
AR O FRARVEIN 8 ml 1] 1 M NaOH ¥, MrihlE R, g, JEPHIKKEG x5 m)dk, Uk
JEDE, FEIEMI(SIO,, Wellii PE:EA = 5:1), 333 ARE A 1.3 g, WK 93%. 'H-NMR (CDCl;, 300 MHz) 0
3.89(s, 6H, 2-CH3), 5.13(s, 2H, -CH,-), 7.11(s, 2H, Ar-H), 7.33(m, 3H, Ar-H), 7.46(m, 2H, Ar-H), 9.86(s, 1H,
-CHO). m/z: 272 [M+H] .

3.4.3-FEE-6-(¢-FEE-3,5-“HEEX LB E)EBO)RIHIE

BEALEERT 2.89 g(44.12 mmol) 2 AT 120 ml THF(FE/K EEAL ), iR NK LA 250 ml PUZHE
o BRI PRFFRE 18T, FHUKGRIB A H R MR RE-5C~0°C, JF2218 7 I ATUSALER 2.4 ml(22.06
mmol), PRIFRIHIRE<0C . MBivkhuy, BRI RFARER, HAERS 0.5h 5, MAEHRKBL 6 h
Ji, RNAKRAE=RE. BHKIEBERPARR<0C, TN 2-F5 4-FEFHEE 1.0 g4.41 mmol)Fl 4-
WERE 2,3- T HISA R FE 1.0 g(3.68 mmol)¥ 15 ml THF(JS/K o AL B AR, B EE 5 , I [ml i S SR 1~2
h R TR MNAKRAEZE, A 8~10 ml 10%NaHCO; ¥k, 4k4:HiHE 1 h, Ak it iR
G, CHLCL BEARUEDE, WARIEM, ToKRBRMN T, JLak4s, SRRV ZHT(SI02,
7] PE:acetone = 15:1), 15 B (.45 i 0.96 g, Y% 55.8%. 'H-NMR (CDCls;, 300 MHz) § 3.79(s, 3H, OCH3),
3.81(s, 3H, OCH3), 4.95(4H, 2-OCH,), 6.50(m, 2H), 6.66(d, ] =4.7 Hz, 2H), 6.75(m, 1H), 6.91(d, ] = 4.7 Hz,
2H), 7.26(m, 2H), 7.30(m, 7H), 7.34(m, 2H). m/z =468.

3.5. 2-(4-FRE-3 - “HFEFE)- - FTEEFFHRE(7)H0FI &

3R FE-6-(4° 7K 330, 5 - T HI A SR IR 20 55 K%Y 800 mg(1.71 mmol)iA T 25 ml THR(CG/K AL B,
FE TR 100 ml AR, EELEHRE T F R RBAR R IIABRER SR 1.31 g(9.49 mmol), i+
10 43505, NN T, 2.4 £(9.49 mmol), 4882 % N 2~3 h 2 Rk e FE. 2 5, IR EIN 8 ml H A NaHCO;
FEH S FRIZ T AN EA NaHSO; W ORI &1 L THFE5E, IR CBEG * 20 m)ZEBUR G, WEANLZ,
TR N TR, 33 KRR ENT(SIO,, Welli /) PE:acetone = 15:1), 153 H (44 d 672 mg, X
# 84%. "H-NMR (CDCl;, 300 MHz) 6 3.84(s, 3H, OCH3), 3.90(s, 3H, OCH3), 5.11(4H, 2-OCH,), 6.65(m, 1H),
6.78(d, 2H), 7.04(d,2H), 7.39(m, 2H), 7.52(m, 7H), 7.63(m,2H). m/z =496.
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3.6. 2-(4’- B E-3 - “HFEFE)-6-BREFHIEQ) MH&

B 2-(4 -3, 57 A IR AL )-6- 2L K TR 93 mg(0.2 mmol)¥E T 20 ml CH,ClL(JE/KAbFE) 1,
il PR HIAF] 100 ml BHUEH, REFELBFET, 218 A NUSALER 0.05 ml(0.5 mmol), iR F i
PERON 2 h BB E AN RE. AR NAE RPN 10 ml FIEEL RN, 2R B3 < 15 ml)AEHL, WesE
BHUH, TEKRBRAAT B R, k4, 3R R YA ZHT(SI0,, Hlifl PE:EA = 5: )5 5E
458 51 mg, YK 89.5%. "H-NMR (CDCl;, 300 MHz) § 3.76(m, 6H, 2-OCH;), 4.81(s, 1H, OH), 5.60(s, 1H,
OH), 6.75(m, 2H), 6.98(m, 3H), 7.30(m, 1H). m/z=316, 301, 286,
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