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Scheme.  Synthesis of 4-hydroxyphenyl valerate-terminated alkanethiol.

1,4-Dimethoxy-2-tridec-12-enyl-benzene (1). To a solution of p-dimethoxybenzene

(230 mg, 1.66 mmol) in THF (10 mL), was added t-butyllithium in hexanes (1.7 M, 1.2

mL, 2.04 mmol) at 0 °C over a period of 5 min.  The resulting pale yellow solution was

stirred for 2 hrs and a solution of tridecenylbromide 5 (600 mg, 2.30 mmol) in THF (5

mL) was added.  The reaction mixture was warmed to room temperature and stirred
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overnight.  The reaction mixture was diluted with ethyl acetate, washed with saturated

NH4Cl, then brine, and dried over MgSO4.  The organic layer was concentrated and

purified by column chromatography with 20:1 hexane/ethyl acetate to afford 272 mg (51

%) of product as colorless oil: 1H NMR (CDCl3) δ 6.83-6.65 (m, 3H, -C6H3(OCH3)2),

5.81-5.79 (m, 1H, -CHCH2), 5.01-4.90 (dq, J = 2.0 and 17.1 Hz, 2H, -CHCH2), 3.77 (s,

3H, -OCH3), 3.76 (s, 3H, -OCH3), 2.57 (t, J = 7.6 Hz, 2H, -CH2-Ar), 2.03 (q, J = 6.7 Hz,

2H, -CH2CHCH2), 1.58 (br, 2H, -CH2CH2-Ar), 0.96 (br, 16H, -(CH2)8-).

Thioacetic acid S-[13-(2,5-dimethoxy-phenyl)-tridecyl] ester (2). To a solution of 1

(272 mg, 0.85 mmol) in MeOH (30 mL) was added thiolacetic acid (0.25 mL, 3.50

mmol) and azobis(isobutylnitrile) (10 mg).  The reaction mixture was irradiated in a

photochemical reactor (Rayonet reactor lamp, Southern New England Ultraviolet Co.,

model RPR-100) for 5 hrs under a nitrogen atmosphere.  The reaction mixture was

concentrated and purified by column chromatography with 1:8 ethyl acetate/hexane to

give 292 mg (87 %) of product as a yellowish oil: 1H NMR (CDCl3) δ 6.83-6.65 (m, 3H,

-C6H3(OCH3)2), 3.75 (s, 3H, -OCH3), 3.74 (s, 3H, -OCH3), 2.84 (t, J = 7.4 Hz, 2H, -

CH2SCOCH3), 2.54 (t, J = 7.7 Hz, 2H, -CH2Ar), 2.3 (s, 3H, -SCOCH3), 1.54 (m, 4H, -

CH2CH2SCOCH3, -CH2CH2Ar), 1.28 (br, 18H, -(CH2)9-).

2-(13-Tritylsulfanyl-tridecyl)-benzene-1,4-diol (3). To a solution of 2 (262 mg, 0.64

mmol) in methylene chloride (10 mL), boron tribromide (0.35 mL, 3.7 mmol) was added

at -78 °C. The mixture was allowed to warm to room temperature and stirred for 2 hrs.

The reaction was then cooled to -78 °C and quenched by addition of diethyl ether and
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water. The reaction mixture was washed with water, then brine, and dried over MgSO4.

The organic layer was concentrated and purified by column chromatography with 1:2

ethyl acetate/hexane to give 220 mg (94 %) of thioacetic acid S-[13-(2,5-dihydroxy-

phenyl)-tridecyl] ester as a white powder: 1H NMR (CDCl3) δ 6.6-6.5 (m, 3H, -

C6H3(OH)2), 2.83 (t, J = 7.3 Hz, 2H, -CH2SCOCH3), 2.54 (t, J = 7.7 Hz, 2H, -CH2Ar),

2.3 (s, 3H, -SCOCH3), 1.56 (m, 4H, -CH2CH2SCOCH3, -CH2CH2Ar), 1.27 (br, 18H, -

(CH2)9-).

Thioacetic acid S-[13-(2,5-dihydroxy-phenyl)-tridecyl] ester (220 mg, 0.60 mmol) was

dissolved in methanol (20 mL) and was treated with concentrated HCl (0.5 mL, 6 mmol).

The reaction mixture was then heated to reflux overnight.  The solvent was reduced and

the residue was dissolved in ethyl acetate.  The organic layer was washed with water,

dried over MgSO4, and concentrated to give 194 mg (quantitative) of 2-(13-mercapto-

tridecyl)-benzene-1,4-diol as a white powder: 1H NMR (CDCl3) δ 6.6-6.5 (m, 3H, -

C6H3(OH)2), 2.5 (m, 4H, -CH2SH, -CH2-Ar), 1.58 (m, 4H, -CH2CH2SH, -

CH2CH2Ar), 1.34 (br, 18H, -(CH2)9-).

To a solution of 2-(13-Mercapto-tridecyl)-benzene-1,4-diol (194 mg, 0.6 mmol) in THF

(20 mL) was added triphenylmethyl chloride (200 mg, 0.72 mmol), and the mixture was

stirred for 6 hrs at 50 °C.  The solvent was concentrated and purified by column

chromatography with 1:2 ethyl acetate/hexane to give 304 mg (84 %) of product as a pale

yellow powder: 1H NMR (CDCl3) δ 7.4-7.1 (m ,15H, -SC(C6H5)3), 6.6-6.5 (m, 3H, -

C6H3(OH)2), 2.54 (t, J = 7.7 Hz, 2H, -CH2Ar), 2.12 (t, 2H, J = 7.5 Hz -

CH2SC(C6H5)3), 1.58 (m, 4H, -CH2CH2SC(C6H5)3, -CH2CH2Ar), 1.34 (br, 18H, -

(CH2)9-).
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Pentanoic acid 4-hydroxy-3-(13-mercapto-tridecyl)-phenyl ester (4). To a solution of

3 (100 mg, 0.176 mmol) in THF (10 mL), was added DBU (53 µL, 0.35 mmol) and then

valeric anhydride (52 µL, 0.264 mmol) at 0 °C.  The reaction mixture was stirred 2 hrs

and diluted with ethyl acetate, washed with saturated NH4Cl, then brine, and dried over

MgSO4.  The organic layer was concentrated and purified by column chromatography

with 1:4 ethyl acetate/hexane to give 25 mg (22 %) of pentanoic acid 4-hydroxy-3-(13-

tritylsulfanyl-tridecyl)-phenyl ester as colorless oil.

To a solution of pentanoic acid 4-hydroxy-3-(13-tritylsulfanyl-tridecyl)-phenyl ester (25

mg, 0.038 mmol) in methylene chloride (10 mL) was added 1 mL of TFA followed by

triethylsilane (15 µL, 0.094mL).  The mixture was stirred for 1 hr and the solvent was

concentrated and purified by column chromatography with 1:4 ethyl acetate/hexane to

give 15 mg (quantitative) of product: 1H NMR (CDCl3) δ 6.8-6.6 (m, 3H, -

C6H3(OH)(C5O2H9)), 2.52 (m, 6H, -CH2SH, -CH2Ar, -O2CCH2CH2-), 2.12 (qui, J =

7.5 Hz, 2H, -O2CCH2CH2CH2-), 1.58 (m, 4H, -CH2CH2SH, -CH2CH2Ar), 1.2-1.5 (br,

20H, -(CH2)9-, -CH2CH3), 0.96 (t, J = 7.5 Hz, 3H, -CH2CH3).

13-Bromo-tridec-1-ene (5). To the solution of dibromodecane (2g, 6.66 mmol) in THF

(25mL), was added allyl magnesium bromide solution in ether (1.0 M, 11 mL, 11 mmol)

at 0 °C over a period of 5 min.  The reaction mixture was warmed to room temperature

and stirred overnight.  The excess allyl magnesium bromide was quenched with saturated

NH4Cl.  The reaction mixture was diluted with ethyl acetate, washed with saturated

NH4Cl, then brine, and dried over MgSO4.  The organic layer was concentrated and

purified by column chromatography with hexane to afford 600 mg (35 %) of product as
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colorless oil: 1H NMR (CDCl3) δ  5.8-5.7 (m, 1H, -CHCH2), 5.01-4.90 (dq, J = 2.0 and

17.1 Hz, 2H, -CHCH2), 3.40 (t, , J = 7.0 Hz, 2H, -CH2CH2Br), 2.03 (q, J = 6.7 Hz, 2H, -

CH2CHCH2), 1.84 (qui, J = 7.0 Hz, 2H, -CH2CH2Br), 1.26-1.43 (br, 16H, -(CH2)8-).
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