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Abstract

Treatment of stilbene and acenaphthylene derivatives with Mg turnings in the presence of aliphatic acid anhydrides and trimethylsilyl chloride (TMSCl) in N,N-dimethylformamide (DMF) brought about a facile and efficient cross-coupling to give C-acylation products in moderate to good yields. The reaction may be initiated by electron transfer from magnesium to the carbon-carbon double bonds of the substrates to generate the corresponding anionic species which are subsequently subjected to regioselective electrophilic acylation with acid anhydrides.
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            -Butyryl)-1-methylacenaphthene(7c):1H NMR (400 MHz, CDCl3) δ 0.71 (t, J = 7.4 Hz, 3 H), 1.43-1.53 (m, 2 H), 1.60 (s, 1 H), 2.10 (dt, J = 7.3 Hz, J = 17.0 Hz, 1 H), 2.24 (dt, J = 7.3 Hz, J = 17.0 Hz, 1 H), 3.21 (d, J = 17.8 Hz, 1 H), 3.80 (d, J = 17.8 Hz, 1 H), 7.20 (d, J = 7.4 Hz, 1 H), 7.34 (d, J = 7.4 Hz, 1 H), 7.47 (t, J = 7.4 Hz, 1 H), 7.51 (t, J = 7.4 Hz, 1 H), 7.66 (d, J = 7.4 Hz, 1 H) and 7.68 (d, J = 7.4 Hz, 1 H) ppm. 13C NMR(CDCl3) δ 13.54, 17.40, 24.26, 39.29, 43.44, 60.10, 119.03, 119.81, 122.90, 123.84, 127.99, 128.21, 131.70, 138.39, 142.45, 148.23 and 210.65 ppm. IR(neat): 3050, 2950, 1710, 1600, 1490, 1460 and 1370cm-1.EI-MS: m/z 238 (M+).
[bookmark: RY02202ST-13]13  It may be assumed that presence of water played a role in restraint of formation of tarry material by rapid protonation to the benzylic anion generated in the reaction system.
[bookmark: RY02202ST-14]14  This unique regioselectivity may be elucidated through higher reactivity of tertiary benzylic carbanion in the anion radical species 12 toward acylation, or preferential formation of more stable secondary carbanion species 13, generated by electrophilic acylation followed by almost concerted second electron transfer, although any clear-cut explanation has not been available as yet.
[bookmark: RY02202ST-15]15  The reaction of stilbene(1a) with acid chlorides 10a-c was also carried out according to the similar procedure except use of larger excess of acid chloride (20 equiv mol), Mg (12 equiv mol) and H2O (2 equiv mol), and reaction at lower reaction temperature (-10˜10 °C). The products, cyclopropanol esters (11a-c), were characterized by spectroscopic methods (1H- and 13C NMR, IR, MASS) and elemental analysis.

            
1-Acetoxy-1-methyl-2,3-
            trans
            -diphenylcyclo-pro-pane(11a): 1H NMR (400 MHz, CDCl3) δ 1.38 (s, 3 H), 1.86 (s, 3 H), 2.51 (d, J = 7.6 Hz, 1 H), 2.87 (d, J = 7.6 Hz, 1 H) and 7.21-7.42 (m, 10 H) ppm. 13C NMR (CDCl3) δ 18.30, 21.02, 33.57, 34.26, 64.84, 126.32, 126.69, 128.00, 128.28 ( × 2), 128.90, 136.56, 136.87 and 170.52 ppm. IR(neat): 3020, 2930, 1750, 1600, 1500, 1440, 1360, 1230, 1170 and 1100 cm-1. EI-MS: m/z 223 (M - Ac)+, 43(Ac). Anal. Calcd for C18H18O2: C, 81.17; H, 6.81. Found: C, 80.92; H, 6.85.

            
1-Propionyloxy-1-ethyl-2,3-
            trans
            -diphenylcyclo-propane(11b): 1H NMR (400 MHz, CDCl3) δ 0.95 (t, J = 7.3 Hz, 3 H), 0.98 (t, J = 7.7 Hz, 3 H), 1.28 (dq, J = 7.3 Hz, 15.4 Hz, 1 H), 1.93 (dq, J = 7.3 Hz, 15.4 Hz, 1 H), 2.17 (q, J = 7.7 Hz, 2 H), 2.50 (d, J = 7.8 Hz, 1 H), 2.90 (d, J = 7.8 Hz, 1 H) and 7.17-7.48 (m, 10 H) ppm. 13C NMR (CDCl3) δ 8.90, 9.79, 24.88, 27.62, 32.21, 35.05, 68.55, 126.29, 126.63, 127.99, 128.22, 128.64, 128.99, 136.60, 137.00 and 174.16 ppm. IR(neat): 3030, 2920, 1750, 1610, 1490, 1440, 1360, 1230, 1160 and 1100 cm-1. EI-MS: m/z 294 (M+) Anal. Calcd. for C20H22O2: C, 81.60; H, 7.53. Found: C, 81.44; H, 7.54.

            
1-Butyryloxy-1-propyl-2,3-
            trans
            -diphenylcyclo-pro-pane(11c): 1H NMR (400 MHz, CDCl3) δ 0.82 (t, J = 7.3 Hz, 3 H), 0.84 (t, J = 7.1 Hz, 3 H), 1.07-1.15 (m, 1 H), 1.42-1.53 (m, 4 H), 1.93-2.01 (m, 1 H), 2.11-2.15 (m, 2 H), 2.50 (d,

            
J = 7.8 Hz, 1 H), 2.86 (d, J = 7.8 Hz, 1 H) and 7.21-7.49 (m, 10 H) ppm. 13C NMR (CDCl3) δ 13.51, 13.96, 18.21, 19.01, 32.43, 33.66, 34.70, 36.24, 67.53, 126.29, 126.63, 127.99, 128.22, 128.64, 129.01, 136.56, 137.04 and 173.43 ppm. IR(neat): 3030, 2910, 1740, 1600, 1500, 1450, 1350, 1240, 1160 and 1090 cm-1. EI-MS: m/z 322 (M+). Anal. Calcd for C22H26O2: C, 81.95; H, 8.13. Found: C, 81.80; H, 8.18.
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