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General. All reactions were carried out in dry toluene under an argon atmosphere. Toluene was
purchased from Wako Pure Chemical Industries and was dried and degassed before use.
[ReBr(CO);(thf)], was prepared by heating a THF solution of ReBr(CO)s at reflux temperature for
16 h. ! The resulting solution was concentrated in vacuo and was recrystallized from THF/hexane
to gave [ReBr(CO)s(thf)]; as a white solid in 75% yield.”) Ketimine were prepared by
condensation of the corresponding ketone with aniline in the presence of molecular sieves (4A) in
toluene under reflux conditions for 10 h, and were used after distillation.  Ketones,
o, B-unsaturated carbonyl compounds and anilines were purchased from Wako Pure Chemical
Industries, Tokyo Kasei Kogyo Co., Nacarai Tesque and Aldrich Co., and used after distillation.

'H (400 MHz) and **C (100 MHz) NMR spectra were recorded using a JEOL JNM-LA400
spectrometer. Proton chemical shifts are reported relative to Me,Si (CDCl3) at 6 0.00 ppm or
residual solvent peak (CDCI; at 3 7.26 ppm). Carbon chemical shifts are reported relative to
CDCl3 at 6 77.00 ppm. IR spectra were recorded on a Nicolet Protégé 460 spectrometer.

Indene derivatives 3a, 3b and 3h are already known. The structures of the reaction
products were determined by the comparison of the spectrum data of the products with the spectrum
data of 3a, 3b and 3h, which were reported in papers.?*!

3,6-Dimethyl-1H-indene-2-carboxylic acid ethyl ester (3c). H

NMR (400 MHz, CDCl3) & 1.35 (t, J = 7.2 Hz, 3H), 2.41 (s, 3H), 2.52

(t, 3H), 3.60 (d, J = 2.4, 2H), 4.28 (q, J = 7.2, 3H),7.15 (d, J = 7.5, 1H), O‘ COEL
7.28 (s, 1H), 7.37 (d, J = 7.8, 1H); *C NMR (100 MHz, CDCls) &

12.43 (1C), 14.41 (1C), 21.62 (1C), 38.46 (1C), 59.80 (1C), 120.76 (1C), 124.70 (1C), 127.39, 1C),
128.81 (1C), 137.73 (1C), 142.78 (1C) , 143.79 (1C) , 151.42 (1C) , 166.07 (1C); IR (nujol, v /
cmt) 2923 (s), 2855 (s), 1706 (s), 1607 (m), 1574 (w), 1457 (m), 1378 (m), 1341 (w), 1324 (m),
1254 (s), 1226 (s), 1199 (s), 1135 (w), 1110 (w), 1074 (m), 1054 (m), 813 (m), 755 (w), 665 (W);
Anal Calcd for C14H1602: C, 77.75; H, 7.62. Found: C, 77.88; H, 7.62.



3-Methyl-6-trifluoromethyl-1H-indene-2-carboxylic  acid ethyl

ester (3d). 'H NMR (400 MHz, CDCl3) § 1.38 (t, J = 7.2 Hz, 3H), Os COLEt

2.56 (m, 3H), 3.70 (m, 2H), 4.32 (9, J = 7.2, 2H), 7.57 (d, J = 8.1, 1H),

7.63 (d, J = 8.1, 1H), 7.72 (s, 1H); **C NMR (100 MHz, CDCls) &

12.88 (1C), 15.02 (1C), 39.38 (1C), 60.78 (1C), 121.24 (1C), 121.65 (1C), 124.42 (1C), 124.99 (q, J
= 270.1 Hz, 1C), 129.93 (g, J = 30.9 Hz, 1C), 133.04 (1C), 144.00 (1C) , 149.00 (1C), 150.40 (1C),
165.94 (1C); IR (nujol, v / cm™) 2924 (s), 2855 (s), 1704 (s), 1653 (w), 1608 (m), 1577 (w), 1459
(m), 1377 (m), 1329 (s), 1288 (m), 1251 (m), 1210 (m), 1185 (m), 1107 (m), 1082 (w), 1064 (w),
938 (w), 902 (w), 886 (w), 831 (m), 756 (w); Anal Calcd for C14H13F30,: C, 62.22; H, 4.85. Found:
C, 62.32; H, 4.90.

CF3

3,4-Dimethyl-1H-indene-2-carboxylic acid ethyl ester (3¢). ‘H NMR

(400 MHz, CDCls3) 6 1.36 (t, J = 7.2 Hz, 3H), 2.65 (s, 3H), 2.77 (m, 3H),

3.62 (m, 2H), 4.28 (g, J = 7.2, 2H), 7.07 (d, J = 7.5, 1H), 7.21 (m, 1H), O‘ COEt
7.31 (d, J = 7.2, 1H); *C NMR (100 MHz, CDCls) & 14.41 (1C), 16.07

(1C), 20.74 (1C), 38.83 (1C), 59.82 (1C), 121.83 (1C), 127.35 (1C), 129.41 (1C), 129.57 (1C),
133.70 (1C), 140.13 (1C), 144.31 (1C), 153.42 (1C) , 166.17 (1C) ; IR (nujol, v / cm™) 2924 (s),
2854 (s), 1709 (s), 1690 (m), 1598 (m), 1458 (s), 1375 (w), 1320 (w), 1232 (m), 1190 (s), 1078 (w),
1048 (w), 767 (w); Anal Calcd for C14H160,: C, 77.75; H, 7.46. Found: C, 77.48; H, 7.22.

3,5-Dimethyl-1H-indene-2-carboxylic acid ethyl ester (3f). *H NMR

(400 MHz, CDCl3) 6 1.37 (t, J = 7.2 Hz, 3H), 2.43 (s, 3H), 2.53 (m, 3H), O‘ CO,Et
3.61 (m, 2H), 4.29 (q, J = 7.2, 2H), 7.17 (d, J = 7.5, 1H), 7.31 (s, 1H),

7.36 (d, J = 7.8, 1H); **C NMR (100 MHz, CDCls) & 12.41 (1C), 14.41 (1C), 21.50 (1C), 38.33
(1C), 59.89 (1C), 121.64 (1C), 123.61 (1C), 128.55 (1C), 129.97 (1C), 136.19 (1C), 140.57 (1C)
145.50 (1C) , 151.37 (1C) , 166.07 (1C); IR (nujol, v / cm™) 2925 (s), 2855 (s), 1702 (s), 1600 (m),
1575 (m), 1479 (w), 1452 (m), 1367 (m), 1342 (s), 1319 (m), 1293 (m), 1248 (s), 1192 (s), 1114 (w),
1070 (w), 1056 (m), 810 (m), 756 (m), 734 (m); Anal Calcd for Cy4H160,: C, 77.75; H, 7.46.
Found: C, 77.53; H, 7.34.

3,5-Dimethyl-1H-indene-2-carboxylic acid ethyl ester (3g). ‘H

NMR (400 MHz, CDCls) & 1.36 (t, J = 7.2 Hz, 3H), 2.32 (s, 3H), 2.33 (s, O‘ CO,E
3H), 2.52 (m, 3H), 3.58 (m, 2H), 4.29 (g, J = 7.2, 2H), 7.25 (s, 1H), 7.26

(s, 1H); *C NMR (100 MHz, CDCl3) & 12.49 (1C), 14.41 (1C), 20.05 (1C), 20.16 (1C), 38.21 (1C),
59.77 (1C), 122.01 (1C), 125.10 (1C), 128.75 (1C), 134.81 (1C), 136.48 (1C), 141.28 (1C) , 143.28



(1C) , 15157 (1C) , 166.13 (1C); IR (nujol, v / cm'l) 2923 (s), 2854 (s), 1704 (s), 1606 (m), 1462
(s), 1376 (m), 1342 (w), 1318 (w), 1267 (w), 1253 (w), 1225 (m), 1199 (m), 1148 (w), 1061 (m);
Anal Calcd for C15H150,: C, 78.23; H, 7.88. Found: C, 78.24; H, 7.92.

3-Methyl-1H-cyclopenta[b]naphthalene-2-carboxylic acid ethyl

ester (3h). 'H NMR (400 MHz, CDCls) & 1.38 (t, J = 7.2 Hz, 3H), OO‘ COoLEL
2.62 (s, 3H), 3.76 (s, 2H), 4.32 (q, J = 7.2, 3H),7.45-7.47 (m, 2H),

7.83-7.92 (m, 4H); *C NMR (100 MHz, CDCl3) & 12.43 (1C), 14.43 (1C), 37.86 (1C), 60.09 (1C),
119.83 (1C), 122.30 (1C), 125.37 (1C), 125.90, 1C), 127.79 (1C), 128.43 (1C), 131.13 (1C) ,
132.64 (1C) , 133.41 (1C) , 140.31 (1C) , 144.37 (1C), 150.80 (1C), 166.00, 1C); IR (nujol, v /
cm) 2923 (s), 2854 (s), 1702 (s), 1611 (w), 1598 (w), 1461 (s), 1376 (m), 1331 (w), 1247 (s), 1228

(s), 1209 (w), 1170 (w), 1135 (w), 1095 (w), 1061 (m), 869 (m), 749 (m), 665 (w); Anal Calcd for
Cl7H1502: C, 80.93: H, 6.39. Found: C, 80.81: H, 6.22.

3-Pentyl-1H-indene-2-carboxylic acid ethyl ester (3i). H NMR (400 NCsHyqy
MHz, CDCls) & 0.92 (t, J = 7.2 Hz, 3H), 1.34-1.48 (m, 7H), 1.66 (m, 2H), “

3.05 (t, J = 7.8, 2H), 3.68 (5, 2H), 4.31 (q, J = 6.9, 1H), 7.34-7.37 (m, 2H) , O COH
7.48-7.53 (m, 2H); **C NMR (100 MHz, CDCls) & 14.03 (1C), 15.27 (1C),

22.56 (1C), 26.65 (1C) , 28.94 (1C), 32.21 (1C), 38.86 (1C), 59.89 (1C), 121.26 (1C), 124.06 (1C),
126.46 (1C), 127.45 (1C), 129.43 (1C), 143.81 (1C), 144.68 (1C) , 156.04 (1C), 165.77 (1C); IR
(nujol, v / cmt) 2925 (s), 2855 (s), 1707 (s), 1652 (w), 1603 (m), 1576 (w), 1559 (w), 1459 (m),

1374 (m), 1322 (w), 1242 (m), 1189 (m), 1096 (w), 1078 (w), 1020 (w), 7586 (w); Anal Calcd for
C17H220,: C, 79.03; H, 8.58. Found: C, 78.79; H, 8.59.

3-Phenyl-1H-indene-2-carboxylic acid ethyl ester (3j). *H NMR (400 O

MHz, CDCl3) & 1.09 (t, J = 6.9 Hz, 3H), 3.81 (s, 2H), 4.10 (g, J = 6.9,

3H),7.24-7.51 (m, 9H); *C NMR (100 MHz, CDCls) & 13.96 (1C), 39.35 O‘ CO,Et

(1C), 60.02 (1C), 122.74 (1C), 124.06 (1C), 126.67 (1C), 127.24, 1C),

127.60 (1C), 127.97 (1C), 128.42 (1C) , 128.83 (1C) , 131.08 (1C) , 134.44 (1C) , 141.26 (1C),
143.46 (1C), 144.91, 1C) , 153.04 (1C), 165.06 (1C); IR (nujol, v / cm) 2924 (s), 2854 (s), 1701
(s), 1574 (w), 1463 (m), 1374 (s), 1349 (m), 1263 (m), 1237 (s), 1191 (w), 1152 (m), 1111 (s), 1094
(s), 757 (s), 745 (m), 719 (m), 698 (w); Anal Calcd for C13H160,: C, 81.79; H, 6.10. Found: C,
81.53; H, 6.07.



3-Methyl-1H-indene-2-carboxylic acid phenyl ester (3I). *H NMR (400

MHz, CDCls) & 2.64 (t, J = 2.4 Hz, 3H), 3.84 (q, J = 2.4 Hz, 2H), 7.19-7.28 O‘ co,Ph
(m, 3H), 7.39-7.45 (m, 4H), 7.53-7.58 (m, 2H); **C NMR (100 MHz,

CDCls) 6 12.61(1C), 38.79 (1C), 121.32 (1C), 121.79 (2C), 124.03 (1C), 125.05 (1C), 126.68 (1C),
128.12 (1C), 129.34 (2C) , 143.66 (1C), 144.95 (1C), 150.68 (1C), 154.17 (1C) , 164.04 (1C); IR
(nujol, v / cmt) 2924 (s), 2854 (s), 1725 (w), 1706 (w), 1489 (w), 1458 (m), 1377 (m), 1356 (w),
1198 (w), 1182 (m), 1161 (w), 1152 (w), 1030 (w), 757 (w), 732 (w), 666 (w); Anal Calcd for
C17H140;: C, 81.58; H, 5.64. Found: C, 81.35; H, 5.79.
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