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A Convenient Synthesis of an Anti-Helicobacter Pylori Agent,
Dehydrodiconiferyl Alcohol

Kun Hu and Jin-Hyun Jeong
College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

(Received May 15, 2006)

Potential anti-Helicobacter pylori agent dehydrodiconiferyl alcohol was synthesized in 44%
overall yield, starting from vanillin which could be commercially available. Carbon extension of
vanillin followed by the Horner-Wadsworth-Emmons reaction, a biomolecular radical coupling
reaction and DIBAL-H reduction gave dehydrodiconiferyl alcohol.
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INTRODUCTION Obviously, this method is expensive, and the reaction
conditions are rigorous. Other methods either require a

Lignan compound have already been reported to have  lengthy work-up or lack convergent property (Ezio
the anti-Helicobacter pylori activity (Ochi et al., 2005).  Bolzacchini et al., 1998). Therefore, efficient, commercial
Dehydrodiconiferyl alcohol (1), is one of the neolignan  and convergent synthesis approach for dehydrodiconiferyl
compound, which is believed to be precursor of lignin  alcohol (1) is needed.

(Freudenberg, 1965; Lewis and Yamamoto, 1990), and its

derivatives have been reported to have as anti-oxidative MATERIALS AND METHODS

(Takara et al., 2000) and cytokinin-like (Lynn et al., 1987;

Binns, 1987) biological activities, but few literature 'H-NMR and "C-NMR were recorded in the solvent
reported the anti-Helicobacter pylori activity of it. So we  indicated at 200 and 50MHz, respectively. Chemical shifts
focus on studying the anti-Helicobacter pylori activity of  are expressed in parts per million downfield from TMS.
dehydrodiconiferyl alcohol and its derivatives. Unfortunately, ~ Flash chromatography was performed with 40-63 pm
there have been few efficient synthesis methods for silica gel. TLC was performed on silica gel 60 plates with
dehydrodiconiferyl alcohol reported (1). Most of the an F,, indicator and visualized under UV light or de-
synthesis methods imitate its biosynthesis, using an veloped by immersion in a solution of 20% phosphomoly-
oxidation coupling reaction of coniferyl alcohol with  bdic acid in ethanol or in a solution of 1.0% KMnO,.
peroxidase as the catalyst (Haikarainen et al., 2001;

Syrjanen and Brunow, 1998, 2001; Fernandes et al., 1999).  3-(4-Hydroxy-3-methoxy-phenyl)-acrylic acid ethyl
ester (3)

Sodium hydride (60% dispersion in mineral oil, 44 mg,
1.1 mmole) was placed in 5 mL dry THF. The slurry was
cooled to -20°C and triethyl phosphonoacetate (246.6 mg,
1.1 mmole) was added dropwise with stirring. After the
addition, the solution was stirred at room temperature for
1 h until gas evolution had ceased. The solution was
recooled to -20°C, and to this yellow, was added dropwise
Correspondence to: Jin-Hyun Jeong, College of Pharmacy, Kyung THF solgtlon of vanillin (152_mg‘ soultion 1 mmole). Dur!ng
Hee University, #1 Hoegi-Dong, Dongdaemun-Gu, Seoul 130-701,  the addtion, a gummy precipitate appeared. The solution
Korea was heated to the room temperature in 10 minutes, and
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minutes. After cooling, a large excess of water was added
and the product extracted with ethyl acetate. The ethyl
acetate, after being dried over maganesium sulfate, was
removed to give the crude product. The residure was
purified by flash column chromatography ({eluant, n-
hexane/ethyl acetate = 5:1 v/v) to afford 217.8 mg (98%)
of the title compound as a yellow oil: Rf=0.5 (n-hexane/
ethyl acetate = 7:3 viv); 'H-NMR (200MHz, CDCl,) 81.30
(3H, t, J=4.4 Hz), 3.83 (3H, s), 4.19 (2H, q, J = 4.4 Hz),
6.39 (1H, d, J = 7.7 Hz), 6.79 (1H, d, J = 8.8 Hz), 6.99
(1H, d, J = 8.8 Hz), 7.16 (1H, s), 7.64 (1H, d, 7.7Hz), *C-
NMR (50 MHz, CDCl;) 14.2, 56.1, 61.4, 111.9, 116.2,
116.8, 120.1, 128.8, 144.9, 145.2, 151.3, 166.5.

5-(2-Ethoxycarbonyl-vinyl)-2-(4-hydroxy-3-methoxy-
phenyl)-2,3-dihydro-benzofuran-3-carboxylic acid
ethyl ester (4)

Silver (1) oxide (56 mg, 0.24 mmol) was added to a dry
CH,CI, solution (5 mL) of compound 3 (107 mg, 0.48
mmol). The reaction mixture was stirred until complete
disappearance of compound 3, and then filtered through a
bed of celite, extracted with ethyl acetate and washed with
saturated aqueous NaCl, dride over maganesium sulfate
and evaporated to dryness. The residure was then purified
by flash column chromatography (eluant, n-hexanefethyl
acetate = 5:1 v/v) to afford 53 mg (50%) of the title com-
pound as a yellow oil: Rf =0 .54 (eluant, n-hexane/ethyl
acetate = 5:3 viv); 'TH-NMR (200 MHz, CDCl;) 61.30 (3H,
t, J=4.2Hz), 1.32 (3H, t, J = 4.1 Hz), 3.72(3H, s), 4.10
(2H, q, 4.2 Hz), 4..17 (2H, q, 4.1 Hz), 4.49 (1H, d, 3.8 Hz),
5.96 (1H, 3.8 Hz), 6.39 (1H, d, J = 7.8 Hz), 6.53 (1H, s),
6.55 (1H, d, J= 8.6 Hz), 6.58 (1H, d, J = 8.6Hz), 6.67 (1H,
d, J=84Hz), 7.01 (1H, d, J = 8.4 Hz), 7.05 (1H, s), 7.64
(1H, d, 7.8 Hz), *C-NMR (50 MHz, CDCl;) 314.1, 14.2,
56.1, 61.4, 61.6, 66.2, 87.7, 112.5, 114.7, 116.2, 117.1,
120.8, 124.4, 125.8, 127.2, 127.9, 134.2, 144.6, 145.2,
151.6, 166.5, 173.7.

4-[3-Hydroxymethyl-5-(3-hydroxy-propenyl)-2,3-dihy-
dro-benzofuran-2-yl]-2-methoxy-phenol (5)
Compound 4 (100 mg, 0.23 mmol} in toluene (5 mL,
freshly distilled), under nitrogen, was cooled in an ice-
water bath, and diisobutylaluminium hydride (1M hexane
solution) was slowly added via syringe. After the addition,
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stirring was continured for ca. 1 h. The mixture was then
carefully quenched with 5 mL ethanol. The solvents were
partially removed in vacuo at 40°C. Water 20 mL was
added, and the aqueous layer, containing a gelatinous
precipitate of aluminium salts, was extensively extracted
with ethyl acetate (3x20 mL). The combined organic
layers were dried over anhydrous sodium sulfate and
evaporated to dryness in vacuc at 35°C. The residure was
then purified by flash column chromatography (eluent, n-
hexane/ethyl acetate = 1:10) to afford 68 mg (90%) of the
title compound as a colorless oil: Rf=0.25 (eluant, n-
hexane/ethyl acetate =3:7 viv); 'H-NMR (200 MHz,
CDCl;) $1.97 (2H, br), 3.56 (1H, ddd, J=6.8, 6.3, 5.5 Hz),
3.78 (3H,s), 3.81 (1H, dd, J = 11.9, 6.3 Hz), 3.88 (3H, s),
3.89 (1H, dd, J = 11.9, 5.5 Hz), 4.2 (2H, dt, J= 5.2, 1.3
Hz), 5.50 (1H, d, J = 6.8 Hz), 6.14 (1H, dt, J = 16.1, 5.2
Hz), 6.18 (1H, d, J = 16.1 Hz), 6.46 (1H, d, J = 8.3 Hz),
6.50 (1H, dd, J = 8.3, 2.0 Hz), 6.79 (1H, s), 6.82 (1H, s),
6.84 (1H, d, J = 2.0), ®C-NMR (CDCl;) 853.66, 56.13,
60.56, 63.96, 64.12, 88.38, 108.90, 110.62, 114.48,
114.94, 119.56, 126.57, 130.88, 128.26, 131.06, 131.47,
133.02, 145.86, 146.83, 148.48.

RESULTS AND DISCUSSION

Our strategy used cheap and easily available vanillin (2)
as a starting material, and used the Horner-Wadsworth-
Emmons reaction to produce the important intermediate
ethyl ferulate displacing the esterification of ferulic acid
(Harri Setala, 1998; Petteri Rummakko ef al., 1999; Marco
Orlandi et al., 2001; Strehlke and Kessler, 1979; Chai-Lin
Kao and Ji-Wang Chern, 2001, 2002). This modification
has many merits such as a very high yield, very diversified
and the cis-trans isomerism of the unsaturated ester can
be easily controlled by controliing the reaction conditions
and reaction reagents(Kaori Ando, 1997), although there
is little influence on the cis-trans isomerism of the side
chain of the product after the oxidation coupling reaction
(John Ralph and Yinsheng Zhang, 1998). The reaction
mixture is easy to work-up because the byproduct is
soluble in water. For the oxidation coupling reaction, silver
(1) oxide was used as the oxidant instead of the expensive
and condition-depended peroxidase (Quideau and Ralph,
1994; Lemiere ef al,, 1995). The DIBAL-H reduction was

OMe

OH OH
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|
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Scheme 1. Synthetic scheme of dehydrodiconiferyl alcohol. Reagents and conditions: (a) Triethyl phosphonoacetate, NaH, THF, -20°C-reflux, 2.5 h;

{b) Ag,0, CH,Cl,, r.t., 4 h; (c) DIBAL-H, toluene, 0°C, 1 h.
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performed on the modified method for reducing ethyl
ferulate to coniferyl alcohol, which was reported by
Stephane Quideau and John Ralph in 1992, to give the
final product in very high yield (Stephane Quideau and
John Ralph, 1992).

In summary, Our investigation provided a practical
approach toward synthesizing dehydrodiconiferyl alcohol
(1). Its analogs can also be simply synthesized either by
the functionalization at the carbonyl of vanillin (4) or by
using a variety of vanillin (4) analogs as the starting
material. Using this strategy, the synthesis of other
neolignan and lignan derivatives is currently under active
investigation in our laboratory.
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