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Abstract

Higher-order cycloaddition reactions offer great promise as a facile method for the synthesis of medium-sized ring systems. [8+2] Cycloaddition reactions are especially attractive in this regard. The present account summarizes the important applications of [8+2] cycloaddition reactions in organic synthesis.

1 	Introduction

2 	Heptafulvenes

3 	Tropone

4 	Tropothione

5 	Azaheptafulvenes

6 	Other Systems

7 	Conclusion


Key words

higher-order cycloadditions - [8+2] cycloadditions - synthesis







References

	[bookmark: RA46407ST-1]1 For a general review on the cycloaddition chemistry of heptafulvenes, see:  Nair V. 
             Anilkumar G. 
            Synlett 
            1998, 
            950 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RA46407ST-2]2 
             Doering WE. 
             Wiley DH. 
            Tetrahedron 
            1960, 
            11: 
            183 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3A]3a 
             Nozoe T. 
             Mukai T. 
             Osaka K. 
             Shishido N. 
            Bull. Chem. Soc. Jpn. 
            1961, 
            34: 
            1384 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3B]3b 
             Oda M. 
             Kitahara Y. 
            Chem. Commun. 
            1971, 
            367 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3C]3c 
             Rapp KM. 
             Daub J. 
            Tetrahedron Lett. 
            1976, 
            24: 
            2011 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3D]3d 
             Rapp KM. 
             Daub J. 
            Tetrahedron Lett. 
            1977, 
            18: 
            227 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3E]3e 
             Hasenhündl A. 
             Rapp KM. 
             Daub J. 
            Chem. Lett. 
            1979, 
            597 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3F]3f 
             Baier M. 
             Daub J. 
             Hasenhündl A. 
             Merz A. 
             Rapp KM. 
            Angew. Chem., Int. Ed. Engl. 
            1981, 
            20: 
            198 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3G]3g 
             Reichardt C. 
             Yun K.-Y. 
            Angew. Chem., Int. Ed. Engl. 
            1982, 
            21: 
            65 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3H]3h 
             Bindl J. 
             Daub J. 
             Hasenhündl A. 
             Meinert M. 
             Rapp KM. 
            Chem. Ber. 
            1983, 
            116: 
            2408 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3I]3i 
             Bauer W. 
             Daub J. 
             Eibler E. 
             Gieren A. 
             Lamm V. 
             Lotter H. 
            Chem. Ber. 
            1984, 
            117: 
            809 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3J]3j 
             Bindl J. 
             Burgemeister T. 
             Daub J. 
            Liebigs Ann. Chem. 
            1985, 
            1346 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3K]3k 
             Daub J. 
             Hirmer G. 
             Jakob L. 
             Maas G. 
             Pickl W. 
             Pirzer E. 
             Rapp KM. 
            Chem. Ber. 
            1985, 
            118: 
            1836 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-3][bookmark: RA46407ST-3L]3l 
             Baeumler A. 
             Daub J. 
             Pickle W. 
             Reiger W. 
            Chem. Ber. 
            1985, 
            118: 
            1857 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-4][bookmark: RA46407ST-4A]4a 
             Liu C.-Y. 
             Ding S.-T. 
            J. Org. Chem. 
            1992, 
            57: 
            4539 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-4][bookmark: RA46407ST-4B]4b 
             Liu C.-Y. 
             Ding S.-T. 
             Chen S.-Y. 
             You C.-Y. 
             Shie H.-Y. 
            J. Org. Chem. 
            1993, 
            58: 
            1628 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-5]5 
             Chen S.-Y. 
             You C.-Y. 
             Wang W.-C. 
             Hua L.-N. 
             Yang H.-J. 
             Tseng C.-M. 
            Tetrahedron 
            1997, 
            53: 
            17275 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-6][bookmark: RA46407ST-6A]6a 
             Liu C.-Y. 
             Smith DA. 
             Houk KN. 
            Tetrahedron Lett. 
            1986, 
            27: 
            4881 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-6][bookmark: RA46407ST-6B]6b 
             Liu C.-Y. 
             Shie H.-Y. 
             Yu C.-L. 
            Tetrahedron 
            1999, 
            55: 
            9171 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-7][bookmark: RA46407ST-7A]7a 
             Oda M. 
             Tani H. 
             Kitahara Y. 
            Chem. Commun. 
            1969, 
            739 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RA46407ST-7][bookmark: RA46407ST-7B]7b 
             Oda M. 
             Kitahara Y. 
            Chem. Commun. 
            1969, 
            352 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RA46407ST-7][bookmark: RA46407ST-7C]7c 
             Oda M. 
             Kitahara Y. 
            Synthesis 
            1971, 
            367 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RA46407ST-8]8 
             Oda M. 
             Kitahara Y. 
            Bull. Chem. Soc. Jpn. 
            1970, 
            43: 
            1920 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-9]9 
             Kuroda S. 
             Fanamizu M. 
             Kitahara Y. 
             Asao T. 
            Tetrahedron Lett. 
            1975, 
            24: 
            1973 
          






Google Scholar





	[bookmark: RA46407ST-10]10 
             Komasu K. 
             Fujimori M. 
             Okamoto K. 
            Tetrahedron 
            1977, 
            33: 
            2791 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-11]11 
             Prinzbach H. 
             Herr H.-J. 
             Regel W. 
            Angew. Chem., Int. Ed. Engl. 
            1972, 
            11: 
            131 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-12][bookmark: RA46407ST-12A]12a 
             Liu CY. 
             Mareda J. 
             Houk KN. 
             Fronczek FR. 
            J. Am. Chem. Soc. 
            1983, 
            105: 
            6714 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-12][bookmark: RA46407ST-12B]12b 
             Liu CY. 
             Houk KN. 
            Tetrahedron Lett. 
            1987, 
            28: 
            1367 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-12][bookmark: RA46407ST-12C]12c 
             Liu CY. 
             Houk KN. 
            Tetrahedron Lett. 
            1987, 
            28: 
            1371 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13A]13a 
             Yasunami M. 
             Miyoshi S. 
             Kanegae N. 
             Takase K. 
            Bull. Chem. Soc. Jpn. 
            1966, 
            66: 
            892 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13B]13b 
             Yang PW. 
             Yasunami M. 
             Takase K. 
            Tetrahedron Lett. 
            1971, 
            45: 
            4275 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13C]13c 
             Chen A. 
             Yasunami M. 
             Takase K. 
            Tetrahedron Lett. 
            1974, 
            30: 
            2581 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13D]13d 
             Yasunami M. 
             Chen A. 
             Yang PW. 
             Takase K. 
            Chem. Lett. 
            1980, 
            579 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13E]13e 
             Yasunami M. 
             Yang PW. 
             Kondo Y. 
             Noro Y. 
             Takase K. 
            Chem. Lett. 
            1980, 
            167 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13F]13f 
             Yasunami M. 
             Chen A. 
             Noro Y. 
             Takase K. 
            Chem. Lett. 
            1981, 
            555 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13G]13g 
             Kuroda S. 
             Hirooka S. 
             Iwaki H. 
             Ikeda M. 
             Nakao T. 
             Obisu M. 
             Yasunami M. 
             Takase K. 
            Chem. Lett. 
            1986, 
            2039 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13H]13h 
             Kuroda S. 
             Yazaki J. 
             Meda S. 
             Yamazaki K. 
             Yamada M. 
             Shimao I. 
             Yasunami M. 
            Tetrahedron Lett. 
            1992, 
            33: 
            2825 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13I]13i 
             Kitamori Y. 
             Yasunami M. 
             Kabuto C. 
             Takase K. 
            Bull. Chem. Soc. Jpn. 
            1993, 
            66: 
            245 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13J]13j 
             Yasunami M. 
             Hioki T. 
             Kitamori Y. 
             Kikuchi I. 
             Takase K. 
            Bull. Chem. Soc.  Jpn. 
            1993, 
            66: 
            2273 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13K]13k 
             Nitta M. 
             Nishimura K. 
             Iino Y. 
            Tetrahedron Lett. 
            1993, 
            34: 
            2157 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13L]13l 
             Kuroda S. 
             Mouri M. 
             Hayashi K. 
             Oda M. 
             Yamada M. 
             Shimao I. 
             Osaki H. 
             Yasunami M. 
            Chem. Lett. 
            1994, 
            85 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-13][bookmark: RA46407ST-13M]13m 
             Ito K. 
             Kawaji H. 
             Nitta M. 
            Tetrahedron Lett. 
            1994, 
            35: 
            2561 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-14][bookmark: RA46407ST-14A]14a 
             Nozoe T. 
             Yang PW. 
             Wu CP. 
             Huang TS. 
             Lee TH. 
             Okai H. 
             Wakabayashi H. 
             Ishikawa S. 
            Heterocycles 
            1989, 
            29: 
            1225 
          






Google Scholar





	
[bookmark: RA46407ST-14][bookmark: RA46407ST-14B]14b 
             Nozoe T. 
             Wakabayashi H. 
             Ishikawa S. 
             Wu CP. 
             Yang PW. 
            Heterocycles 
            1990, 
            31: 
            17 
          






Google Scholar





	
[bookmark: RA46407ST-14][bookmark: RA46407ST-14C]14c 
             Nozoe T. 
             Wakbayashi H. 
             Shindo K. 
             Ishikawa S. 
             Wu CP. 
             Yang PW. 
            Heterocycles 
            1991, 
            32: 
            213 
          






Google Scholar





	
[bookmark: RA46407ST-15][bookmark: RA46407ST-15A]15a 
             Yasunami M. 
             Kitamori Y. 
             Kikuchi I. 
             Ohmi H. 
             Takase K. 
            Bull. Chem. Soc. Jpn. 
            1992, 
            65: 
            2127 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-15][bookmark: RA46407ST-15C]15c 
             Nair V. 
             Anilkumar G. 
             Radhakrishnan KV. 
             Nandakumar MV. 
             Kumar S. 
            Tetrahedron 
            1997, 
            53: 
            15903 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-16]16 
             Nair V. 
             Anilkumar G. 
             Nandakumar MV. 
             Mathew B. 
             Rath NP. 
            Tetrahedron Lett. 
            1997, 
            38: 
            6441 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-17][bookmark: RA46407ST-17A]17a 
             Daub J. 
             Gierisch S. 
             Klement U. 
             Knochel T. 
             Maas G. 
             Seitz U. 
            Chem. Ber. 
            1986, 
            119: 
            2631 
          






Google Scholar





	
[bookmark: RA46407ST-17][bookmark: RA46407ST-17B]17b 
             Gierisch S. 
             Bauer W. 
             Burgemeister T. 
             Daub J. 
            Chem. Ber. 
            1989, 
            122: 
            2341 
          






Google Scholar





	
[bookmark: RA46407ST-17][bookmark: RA46407ST-17C]17c 
             Spreitzer H. 
             Daub J. 
            Liebigs Ann. Chem. 
            1995, 
            1637 
          






Google Scholar





	[bookmark: RA46407ST-18]18 
             Lellek V. 
             Hansen H.-J. 
            Helv. Chim. Acta 
            2001, 
            84: 
            1712 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-19]19 
             Pham W. 
             Weissleder R. 
             Tung C.-H. 
            Tetrahedron Lett. 
            2002, 
            43: 
            19 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-20]20 
             Pham W. 
             Weissleder R. 
             Tung C.-H. 
            Tetrahedron Lett. 
            2003, 
            44: 
            3975 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-21]21 
             Morita N. 
             Yokoyoma R. 
             Asao T. 
             Kurita M. 
             Kikuchi S. 
             Ito S. 
            J. Organomet. Chem. 
            2002, 
            642: 
            80 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-22]22 
             Nair V. 
             Abhilash KG. 
             Zeimer B. 
            Tetrahedron Lett. 
            2005, 
            46: 
            2307 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-23]23 
             Nair V. 
             Abhilash KG. 
             Biju AT. 
             Suresh E. 
            Synthesis 
            2007, 
            1833 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24A]24a 
             Ciabattoni J. 
             Anderson HW. 
            Tetrahedron Lett. 
            1967, 
            8: 
            3377 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24B]24b 
             Paquette LA. 
             Horton N. 
            Tetrahedron Lett. 
            1968, 
            9: 
            2289 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24C]24c 
             Oda M. 
             Funamizu M. 
             Kitahara Y. 
            Chem. Commun. 
            1969, 
            737 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24D]24d 
             Cantrell TS. 
            J. Am. Chem. Soc. 
            1971, 
            93: 
            2540 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24E]24e 
             Cantrell TS. 
            Tetrahedron Lett. 
            1975, 
            16: 
            907 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24F]24f 
             Morita N. 
             Kitahara Y. 
             Asao T. 
            Tetrahedron Lett. 
            1972, 
            13: 
            869 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24G]24g 
             Morita N. 
             Kabuto C. 
             Kitahara Y. 
            Tetrahedron Lett. 
            1972, 
            13: 
            4379 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24H]24h 
             Truce WE. 
             Lin C.-IM. 
            J. Am. Chem. Soc. 
            1973, 
            95: 
            4426 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24I]24i 
             Ciabattoni J. 
             Cabell M. 
            Tetrahedron Lett. 
            1968, 
            9: 
            2693 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24J]24j 
             Maas G. 
             Regitz M. 
             Urgast K. 
             Hufnagel M. 
             Eckes H. 
            Chem. Ber. 
            1982, 
            115: 
            669 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-24][bookmark: RA46407ST-24K]24k 
             Hayakawa K. 
             Nishiyama H. 
             Kanematsu K. 
            J. Org. Chem. 
            1985, 
            50: 
            512 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-25]25 
             Saito K. 
             Ando S. 
             Kondo Y. 
            Heterocycles 
            2000, 
            53: 
            2601 
          






Google Scholar





	[bookmark: RA46407ST-26]26 
             Okamoto J. 
             Yamabe S. 
             Minato T. 
             Hasegawa T. 
             Machiguchi T. 
            Helv. Chim. Acta. 
            2005, 
            88: 
            1519 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-27]27 
             Julino M. 
             Bergstraesser U. 
             Regitz M. 
            J. Org. Chem. 
            1995, 
            60: 
            5884 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-28][bookmark: RA46407ST-28A]28a 
             Machiguchi T. 
             Otani H. 
             Ishii Y. 
             Hasegawa T. 
            Tetrahedron Lett. 
            1987, 
            28: 
            203 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-28][bookmark: RA46407ST-28B]28b 
             Machiguchi T. 
            Tetrahedron 
            1995, 
            51: 
            1133 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-29]29 
             Machiguchi T. 
             Hasegawa T. 
             Itoh S. 
             Mizuno H. 
            J. Am. Chem. Soc. 
            1989, 
            111: 
            1920 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-30]30 
             Machiguchi T. 
             Hoshino M. 
             Ebine S. 
             Kitahara Y. 
            J. Chem. Soc., Chem. Commun. 
            1973, 
            196 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-31]31 
             Machiguchi T. 
             Hasegawa T. 
             Otani H. 
             Ishii Y. 
            J. Chem. Soc., Chem. Commun. 
            1987, 
            1375 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-32]32 
             Machiguchi T. 
             Yamabe S. 
            Tetrahedron Lett. 
            1990, 
            31: 
            4169 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-33]33 
             Machiguchi T. 
             Hasegawa T. 
             Ishii Y. 
             Yamabe S. 
             Minato T. 
            J.  Am. Chem. Soc. 
            1993, 
            115: 
            11536 
          






Google Scholar





	[bookmark: RA46407ST-34]34 
             Machiguchi T. 
             Hasegawa T. 
             Otani H. 
             Yamabe S. 
             Mizuno H. 
            J. Am. Chem. Soc. 
            1994, 
            116: 
            407 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-35]35 
             Machiguchi T. 
             Minoura M. 
             Yamabe S. 
             Minato T. 
            Chem. Lett. 
            1995, 
            103 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-36]36 
             Minato T. 
             Yamabe S. 
             Ishiwata A. 
             Hasegawa T. 
             Machiguchi T. 
            J. Mol. Struct. (Theochem) 
            1999, 
            461-462: 
            359 
          






Google Scholar





	[bookmark: RA46407ST-37]37 
             Schmack W. 
             Nakazawa T. 
             Hafner K. 
            Tetrahedron Lett. 
            2000, 
            41: 
            8255 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-38]38 
             Nair V. 
             Abhilash KG. 
             Suresh E. 
            Tetrahedron Lett. 
            2006, 
            47: 
            9329 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-39]39 
             Sanechika K.-i. 
             Kajigaeshi S. 
             Kanemasa S. 
            Synthesis 
            1977, 
            202 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RA46407ST-40][bookmark: RA46407ST-40A]40a 
             Nishiwaki T. 
             Abe N. 
            Heterocycles 
            1981, 
            15: 
            547 
          






Google Scholar





	
[bookmark: RA46407ST-40][bookmark: RA46407ST-40B]40b 
             Hafner K. 
             Kläs H.-G. 
             Böhm MC. 
            Tetrahedron Lett. 
            1980, 
            21: 
            41 
          






Google Scholar





	
[bookmark: RA46407ST-40][bookmark: RA46407ST-40C]40c 
             Nitta M. 
             Kawaji H. 
             Kanomata N. 
            Tetrahedron Lett. 
            1992, 
            33: 
            251 
          






Google Scholar





	
[bookmark: RA46407ST-40][bookmark: RA46407ST-40D]40d 
             Nitta M. 
             Iino Y. 
             Mori S. 
             Takayasu T. 
            J. Chem. Soc., Perkin Trans. 1 
            1995, 
            1001 
          






Google Scholar





	
[bookmark: RA46407ST-40][bookmark: RA46407ST-40E]40e 
             Nishiwaki T. 
             Fukui T. 
            J. Chem. Res. (S) 
            1986, 
            288 
          






Google Scholar





	[bookmark: RA46407ST-41]41 
             Liu C.-Y. 
             Chen C.-C. 
             Shie Y.-J. 
             Chung L.-W. 
             Cheng TS. 
             Shie M.-Y. 
             Lin S.-Y. 
             Tsai Y.-L. 
            Tetrahedron 
            2003, 
            59: 
            6341 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-42][bookmark: RA46407ST-42A]42a 
             Yamamoto K. 
             Kajigaeshi S. 
             Kanemasa S. 
            Chem. Lett. 
            1977, 
            85 
          






Google Scholar





	
[bookmark: RA46407ST-42][bookmark: RA46407ST-42B]42b 
             Truce WE. 
             Shepherd JP. 
            J. Am. Chem. Soc. 
            1977, 
            99: 
            6453 
          






Google Scholar





	
[bookmark: RA46407ST-42][bookmark: RA46407ST-42C]42c 
             Yamamoto K. 
             Kajigaeshi S. 
             Kanemasa S. 
            Chem. Lett. 
            1977, 
            91 
          






Google Scholar





	
[bookmark: RA46407ST-42][bookmark: RA46407ST-42D]42d 
             Takaoka K. 
             Aoyama T. 
             Shioiri T. 
            Heterocycles 
            2001, 
            54: 
            209 
          






Google Scholar





	[bookmark: RA46407ST-43]43 
             Sanechika K.-i. 
             Kajigaeshi S. 
             Kanemasa S. 
            Chem. Lett. 
            1977, 
            861 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-44]44 
             Gandolfi R. 
             Toma L. 
            Tetrahedron 
            1980, 
            36: 
            935 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-45]45 
             Gamba A. 
             Gandolfi R. 
             Oberti R. 
             Sardone R. 
            Tetrahedron 
            1993, 
            49: 
            6331 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-46][bookmark: RA46407ST-46A]46a 
             Ito K. 
             Saito K. 
             Takahashi K. 
            Heterocycles 
            1991, 
            32: 
            1117 
          






Google Scholar





	
[bookmark: RA46407ST-46][bookmark: RA46407ST-46B]46b 
             Ito K. 
             Hara Y. 
             Sakakibara R. 
             Saito K. 
            Heterocycles 
            1995, 
            41: 
            1675 
          






Google Scholar





	[bookmark: RA46407ST-47]47 
             Saito Y. 
             Tomita M. 
             Taniguchi H. 
             Okabayashi H. 
             Saito K. 
            Heterocycles 
            1995, 
            41: 
            2181 
          






Google Scholar





	
[bookmark: RA46407ST-48][bookmark: RA46407ST-48A]48a 
             Takayasu T. 
             Nitta M. 
            J. Chem. Soc., Perkin Trans. 1 
            1999, 
            687 
          






Google Scholar





	
[bookmark: RA46407ST-48][bookmark: RA46407ST-48B]48b 
             Nitta M. 
             Takayasu T. 
            Heterocycles 
            1997, 
            45: 
            841 
          






Google Scholar





	[bookmark: RA46407ST-49]49 
             Nair V. 
             Abhilash KG. 
            Tetrahedron Lett. 
            2006, 
            47: 
            8707 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-50]50 
             Luo Y. 
             Herndon JW. 
             Cervantes-Lee F. 
            J. Am. Chem. Soc. 
            2003, 
            125: 
            12720 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-51]51 
             Zhang L. 
             Wang Y. 
             Buckingham C. 
             Herndon JW. 
            Org. Lett. 
            2005, 
            7: 
            1665 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52A]52a 
             Godfrey JC. 
            J. Org. Chem. 
            1959, 
            24: 
            581 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52B]52b 
             Galbraith A. 
             Small T. 
             Boekelheide V. 
            J. Org. Chem. 
            1959, 
            81: 
            582 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52C]52c 
             Galbraith A. 
             Small T. 
             Barnes RA. 
             Boekelheide V. 
            J. Am. Chem. Soc. 
            1961, 
            83: 
            453 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52D]52d 
             Boekelheide V. 
             Miller A. 
            J. Org. Chem. 
            1961, 
            26: 
            431 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52E]52e 
             Boekelheide V. 
             Kertelj SS. 
            J. Org. Chem. 
            1963, 
            28: 
            3212 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52F]52f 
             Uchida T. 
             Matsumoto K. 
            Chem. Lett. 
            1980, 
            149 
          






CrossrefGoogle Scholar





	
[bookmark: RA46407ST-52][bookmark: RA46407ST-52G]52g 
             Ikeda S. 
             Kajigaeshi S. 
             Kanemasa S. 
            Chem. Lett. 
            1976, 
            367 
          






CrossrefGoogle Scholar





	[bookmark: RA46407ST-53]53 
             Yerxa BR. 
             Moore HW. 
            Tetrahedron Lett. 
            1992, 
            33: 
            7811 
          






CrossrefGoogle Scholar


















    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.205.172.146
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  