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Experimental

1. General experimental details

Chemicals were either purchased or purified by standard techniques without special
instructions. '"H NMR and ">C NMR spectra were measured on a 300 or 500 MHz
spectrometer (‘"H 300 MHz, °C 75 or 125 MHz), using CDCl; as the solvent with
tetramethylsilane (TMS) as the internal standard at room temperature. Chemical shifts

are given in o relative to TMS, the coupling constants J are given in Hz.

Typical experimental procedure for the reaction of aryl or vinyl
trimethoxysilanes with anhydrides to esters: Under air, a reaction tube was
charged with anhydride (0.2 mmol), silane reagent (0.3 mmol), CuBr (5.7 mg, 20 mol
%), AgF (75.5 mg, 0.6 mmol) and dry toluene (2 mL). The mixture was stirred at 130
°C. After the mixture was refluxed for 30 h, the solvent was evaporated under reduced
pressure and the residue was purified by flash column chromatography on a silica gel

to give the product.
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2. Experimental characterization data for compounds

methyl phenyl phthalate (3aa)’

0]

OMe
OPh

(@]
'"H NMR (CDCls, 300 MHz): § 7.90-7.80 (m, 2H), 7.63-7.60 (m, 2H), 7.46-7.41 (m,
2H), 7.29-7.26 (m, 3H), 3.92 (s, 3H).
3C NMR (CDCls, 75 MHz): & 167.7, 166.1, 150.8, 132.0, 131.57, 131.51, 131.2,
129.5,129.2, 129.1, 126.0, 121.3, 52.7.

2-methyl 2'-phenyl biphenyl-2.2'-dicarboxylate (3ba)?

1P
OMe

O

o™

'H NMR (CDClLs, 300 MHz): § 8.21 (d, J = 7.7 Hz, 1H), 8.02 (d, J = 7.7 Hz, 1H),
7.62-7.52 (m, 4H), 7.50-7.10 (m, 5H), 6.90 (d, J = 7.7 Hz, 2H), 3.66 (s, 3H).

13C NMR (CDCls, 125 MHz): § 167.2, 165.5, 150.6, 143.6, 143.1, 131.9, 131.6, 130.3,
130.29, 130.24, 130.0, 129.2, 129.1, 129.0, 127.33, 127.30, 125.5, 121.3, 51.8.

methyl phenyl maleate ( 3ca)3
(@]

| OMe
OPh

@]
1H NMR (CDCls, 300 MHz): § 7.43-7.38 (m, 2H), 7.28-7.18 (m, 3H), 6.47 (d, J =
12.0 Hz, 1H), 6.39 (d, J = 12.0 Hz, 1H), 3.82 (s, 3H).
13C NMR (CDCls, 125 MHz): & 165.4, 163.6, 150.2, 130.4, 129.6, 129.5, 126.1, 121.3,
52.3.

' Subramanian, L. R. Sci. Synth. 2006, 20a, 307.
2 Kulev, L. P.; Gireva, R. N.; Stepnova, G. M. Zh. Obshch. Khim. 1962, 32, 2812.
3 Otsu, T.; Yasuhara, T.; Matsumoto, A. J. Macromol. Sci., Chem. 1988, A25, 537.
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1-methyl 2-naphthalen-1-vyl cyclohex-1-ene-1,2-dicarboxvlate (3db)

(]
50
O
I
1H NMR (CDCI3, 300 MHz): & 7.95-7.85 (m, 2H), 7.76-7.74 (m, 1H), 7.53-7.36 (m,
4H), 3.75 (s, 3H), 2.67-2.64 (m, 2H), 2.49-2.46 (m, 2H), 1.81-1.78 (m, 4H).
13C NMR (CDCls, 125 MHz): & 168.6, 166.7, 146.3, 137.2, 134.6, 134.3, 127.9, 126.7,

126.4, 126.0, 125.4, 121.2, 117.9, 52.3, 26.54, 26.50, 21.2, 21.1.

IR (prism, cm™): 2924, 2159, 1733, 1264, 1219.
HRMS Caled. for C1oH;60s (M+H)" 311.1283, found 311.1286.

methyl naphthalen-1-vyl succinate (3eb)

(e}

=0
O

e
'"H NMR (CDCls, 300 MHz): & 7.93-7.86 (m, 2H), 7.75 (d, J = 8.0 Hz, 1H), 7.54-7.44
(m, 3H), 7.27-7.24 (m, 1H), 3.75 (s, 3H), 3.08 (t, J = 6.9 Hz, 2H), 2.83 (t, J= 6.9 Hz,
2H).
3C NMR (CDCls, 125 MHz): § 172.5, 170.9, 146.5, 134.6, 127.9, 126.7, 126.47,

126.42, 126.0, 125.3, 121.1, 117.9, 51.9, 29.2, 28.9

IR (prism, Cm'l): v 2930, 2159, 1734, 1265.
HRMS (EI) Calcd for C;sH 404 (M") 258.0892, found 258.0892.

1-methyl 2-naphthalen-1-vl cyclohexane-1,2-dicarboxylate (3fb)
(@]

OMe
O
I

'"H NMR (CDCls, 300 MHz): & 7.95-7.85 (m, 2H), 7.73 (d, J = 8.1 Hz, 1H), 7.52-7.43
(m, 3H), 7.24 (d, J= 7.5 Hz, 1H), 3.72 (s, 3H), 3.27-3.25 (m, 1H), 3.11-3.09 (m, 1H),
2.30-1.54 (m, 8H).

13C NMR (CDCls, 125 MHz): & 174.0, 172.4, 146.7, 134.6, 127.9, 127.0, 126.3, 125.8,
125.4, 121.3, 118.0, 51.8, 42.9, 42.8, 26.4, 26.3, 23.8, 23.7.

IR (prism, Cm'l): v 2924, 2159, 1733, 1224, 1149.
HRMS (EI) Calcd for C1oHz04 (M) 312.1362, found 312.1360.
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2-methyl 3-naphthalen-1-vyl bicyclo[2.2.1]hept-5-ene-2.3-dicarboxylate (3gb)
@]

OMe

oo

'"H NMR (CDCls, 300 MHz): & 7.96-7.84 (m, 2H), 7.71 (d, J = 8.1 Hz, 1H), 7.54-7.42
(m, 3H), 7.32-7.26 (m, 1H), 6.42-6.36 (m, 2H), 3.77-3.73 (m, 1H), 3.60 (s, 3H),
3.53-3.20 (m, 3H), 1.60 (d, J= 8.5 Hz, 1H), 1.48 (d, J= 8.5 Hz, 1H).

13C NMR (CDCls, 125 MHz): & 172.6, 170.9, 146.6, 135.4, 134.8, 134.6, 127.9, 126.8,
126.2, 126.2, 125.6, 125.4, 121.2, 118.0, 51.7, 48.8, 48.5, 48.3, 46.7, 46.5.

IR (prism, Cm'l): v 2922,2159, 1734, 1224, 1133.
HRMS (EI) Calcd for C,0H;304 (M") 322.1205, found 322.1206.

methyl naphthalen-1-vyl phthalate (3ab)
(@]

OMe
O
) l
'H NMR (CDCls, 300 MHz): & 8.10-8.00 (m, 2H), 7.91-7.89 (m, 3H), 7.86-7.79 (m,
2H), 7.69-7.52 (m, 4H), 3.90 (s, 3H).

C NMR (CDCl3, 125 MHz): § 167.9, 165.9, 146.8, 134.7, 132.6, 131.8, 131.3, 131.2,

129.4,129.2, 128.0, 126.8, 126.53, 126.50, 126.2, 125.5, 121.3, 117.9, 52.8.

IR (prism, cm'l): v 2930, 2159, 1727, 1223, 1110, 1054.
HRMS (EI) Calcd for C19H;504 (M+H)" 307.0970, found 307.0962.

methyl o-tolyl phthalate (3ac)

'"H NMR (CDCls, 300 MHz): § 7.98-7.95 (m, 1H), 7.81-7.78 (m, 1H), 7.64-7.61 (m,
2H), 7.29-7.19 (m, 4H), 3.92 (s, 3H), 2.27 (s, 3H).
13C NMR (CDCls, 125 MHz): & 167.9, 165.5, 149.4, 132.6, 131.6, 131.2, 131.1, 130.2,

129.3,129.0, 127.0, 126.2, 121.7, 52.7, 16.1.
IR (prism, cm™): v 2930, 2159, 1730, 1221, 1113.
HRMS Calcd. for Ci¢H;504 (M+H)™ 271.0970, found 271.0959.
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methyl phenyl phthalate (3ad)’
(@)

OMe
OPh

O

'"H NMR (CDCls, 300 MHz): & 7.91-7.82 (m, 2H), 7.64-7.61 (m, 2H), 7.47-7.42 (m,
2H), 7.30-7.26 (m, 3H), 3.93 (s, 3H).

13C NMR (CDCls, 125 MHz): & 167.7, 166.1, 150.9, 132.0, 131.6, 131.5, 131.3, 129.5,
129.3,129.1, 126.1, 121.4, 52.8.

methyl vinyl phthalate (3ae)*
o)

OMe
N
O

'H NMR (CDCls, 300 MHz): & 7.83-7.74 (m, 2H), 7.60-7.57 (m, 2H), 7.47 (dd, J, =
13.9 Hz, J, = 6.2 Hz, 1H), 5.01 (dd, J; = 13.9 Hz, J, = 1.7 Hz, 1H), 4.71 (dd, J; = 6.2
Hz, J,=1.7 Hz, 1H), 3.91 (s, 3H).
3C NMR (CDCls, 125 MHz): § 167.9, 164.5, 141.4, 132.4, 131.7, 131.1, 130.5, 129.3,
129.2, 129.0, 52.7.

methyl vinyl phthalate (3af)*
o)

OMe
N
O

'H NMR (CDCls, 300 MHz): & 7.82-7.73 (m, 2H), 7.60-7.57 (m, 2H), 7.47 (dd, J; =
13.9 Hz, J, = 6.2 Hz, 1H), 5.01 (dd, J, = 13.9 Hz, J, = 1.7 Hz, 1H), 4.71 (dd, J, = 6.2,
J>= 1.7 Hz, 1H), 3.91 (s, 3H).
C NMR (CDCls, 125 MHz): 6 167.9, 164.5, 141.4, 132.4, 131.7, 131.1, 130.5, 129.3,
129.2,129.0, 52.7.

4 Tomoda, Y.; Fukushima, M. Jpn. Tokkyo Koho. JP42020777, 1967; Chem. Abstr. 1967, 68,
30401.
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ethyl vinyl phthalate (3aq)’

'H NMR (CDCls, 300 MHz): § 7.80-7.75 (m, 2H), 7.60-7.56 (m, 2H), 7.47 (dd, J; =
13.9 Hz, J, = 6.2 Hz, 1H), 5.00 (dd, J; = 13.9 Hz, J, = 1.7 Hz, 1H), 4.71 (dd, J; = 6.2,
J>=1.7Hz, 1H), 4.36 (q, J= 7.1 Hz, 2H), 1.35 (t, J = 7.1 Hz, 3H).

3C NMR (CDCls, 125 MHz): 5 167.3, 164.6, 141.3, 132.5, 131.6, 131.1, 130.7,
129.15, 129.09, 98.6, 61.9, 14.0.

vinyl 4-meth0xybenz0ate6

'"H NMR (CDCls, 300 MHz): & 8.06 (d, J = 8.8 Hz, 2H), 7.50 (dd, J; = 14.0, J, = 6.2
Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 5.03 (dd, J; = 14.0 Hz, J, = 1.1 Hz, 1H), 4.67 (dd,
J;=62Hz,J,=1.1 Hz, 1H), 3.88 (s, 3H).

13C NMR (CDCls, 125 MHz): § 163.9, 163.3, 141.5, 132.1, 121.2, 113.8, 97.6, 55.4.

methyl 4-methoxybenzoate’

@)
OMe

'H NMR (CDCls, 300 MHz): & 8.00 (d, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 3.89
(s, 3H), 3.86 (s, 3H).
C NMR (CDCls, 125 MHz): § 166.9, 163.3, 131.6, 122.7, 113.6, 55.4, 51.8.

> Botts, M. F.; Kohn, F. C.; Miller, M. L. W09900013, 1999; Chem. Abstr: 1999, 130, 91677.
6 Trost, B. M.; Malhotra, S.; Mino, T.; Rajapaksa, N. S. Chem.—Eur. J. 2008, 14, 7648.
7 Wu, X-F.; Darcel, C. Eur. J. Org. Chem. 2009, 1144.
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‘oPh

B¢ NMR of 3ba
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H NMR of 3ca
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13¢ NMR of 3fb
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3C NMR of 3gb
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