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Abstract

Olefins and acetylenes were hydroiodinated with titanium tetraiodide to give alkyl iodides, vinyl iodides, and alkyl diiodides in good yields. In the presence of acetals, the reaction gave intriguing C-C bond-forming products.


Key words

titanium tetraiodide - hydroiodination - alkene - alkyne - Prins reaction - alkyl iodide - alkyl diiodide







References

	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1A]1a 
             Stone H. 
             Shechter H. 
             Org. Synth., Coll. Vol. 4  
            Wiley; 
            New York: 
            1963. 
             p.543 
          






Google Scholar





	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1B]1b 
             Irifune S. 
             Kibayashi T. 
             Ishii Y. 
             Ogawa M. 
            Synthesis 
            1988, 
            366 
          






Google Scholar





	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1C]1c 
             Kamiya N. 
             Chikami Y. 
             Ishii Y. 
            Synlett 
            1990, 
            675 
          






Google Scholar





	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1D]1d 
             Reddy CK. 
             Periasamy M. 
            Tetrahedron Lett. 
            1990, 
            31: 
            1919 
          






Google Scholar





	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1E]1e 
             Kropp PJ. 
             Daus KA. 
             Tubergen MW. 
             Kepler KD. 
             Wilson VP. 
             Craig SL. 
             Baillargeon MM. 
             Breton GW. 
            J. Am. Chem. Soc. 
            1993, 
            115: 
            3071 
          






Google Scholar





	
[bookmark: RU19905ST-1][bookmark: RU19905ST-1F]1f 
             Campos PJ. 
             Garcia B. 
             Rodriguez MA. 
            Tetrahedron Lett. 
            2002, 
            43: 
            1447 ; and earlier references therein






Google Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2A]2a 
             Hayakawa R. 
             Shimizu M. 
            Org. Lett. 
            2000, 
            2: 
            4079 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2B]2b 
             Hayakawa R. 
             Shimizu M. 
            Chem. Lett. 
            2000, 
            724 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2C]2c 
             Shimizu M. 
             Shibuya K. 
             Hayakawa R. 
            Synlett 
            2000, 
            1437 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2D]2d 
             Hayakawa R. 
             Sahara T. 
             Shimizu M. 
            Tetrahedron Lett. 
            2000, 
            41: 
            7939 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2E]2e 
             Shimizu M. 
             Kobayashi F. 
             Hayakawa R. 
            Tetrahedron 
            2001, 
            57: 
            9591 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2F]2f 
             Shimizu M. 
             Sahara T. 
             Hayakawa R. 
            Chem. Lett. 
            2001, 
            792 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2G]2g 
             Hayakawa R. 
             Makino H. 
             Shimizu M. 
            Chem. Lett. 
            2001, 
            756 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2H]2h 
             Shimizu M. 
             Takeuchi Y. 
             Sahara T. 
            Chem. Lett. 
            2001, 
            1196 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2I]2i 
             Shimizu M. 
             Sahara T. 
            Chem. Lett. 
            2002, 
            888 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2J]2j 
             Shimizu M. 
             Goto H. 
            Lett. Org. Chem. 
            2004, 
            1: 
            346 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2K]2k 
             Shimizu M. 
             Goto H. 
             Hayakawa R. 
            Org. Lett. 
            2002, 
            4: 
            4097 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2L]2l 
             Shimizu M. 
             Toyoda T. 
            Org. Biomol. Chem. 
            2004, 
            2: 
            2891 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-2][bookmark: RU19905ST-2M]2m 
             Shimizu M. 
             Inayoshi K. 
             Sahara T. 
            Org. Biomol. Chem. 
            2005, 
            3: 
            2237 
          






CrossrefGoogle Scholar





	[bookmark: RU19905ST-4]4 
             Shimizu M. 
             Ogawa T. 
             Nishi T. 
            Tetrahedron Lett. 
            2001, 
            42: 
            5463 
          






CrossrefGoogle Scholar





	
[bookmark: RU19905ST-6][bookmark: RU19905ST-6A]6a 
             Arundale R. 
             Mikeska LA. 
            Chem. Rev. 
            1952, 
            51: 
            505 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RU19905ST-6][bookmark: RU19905ST-6B]6b 
             Adams DR. 
             Bhatnagar SP. 
            Synthesis 
            1977, 
            661 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RU19905ST-6][bookmark: RU19905ST-6C]6c 
             El Gharbi R. 
             Delmas M. 
             Gaset A. 
            Synthesis 
            1981, 
            361 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RU19905ST-7]7 
             Kabalka GW. 
             Wu Z. 
             Ju Y. 
            Org. Lett. 
            2002, 
            4: 
            3415 
          






CrossrefGoogle Scholar






[bookmark: RU19905ST-3]3  A typical procedure is as follows: To a suspension of TiI4 (Soekawa Chemical Co., used after sublimation,
   [2a]
  111 mg, 0.20 mmol) in CH2Cl2 (1.0 mL) was added a solution of cyclododecene (33.3 mg, 0.20 mmol) in CH2Cl2 (1.0 mL) at r.t. After stirring at r.t. for 12 h, the reaction was quenched by the addition of sat. aq NaHCO3 and aq NaHSO3 (5%). The mixture was filtered through a Celite pad. The layers were separated and the aqueous layer was extracted with EtOAc (3 × 10 mL). The combined organic extracts were washed with sat. aq NaHCO3 and brine, and then dried over anhyd Na2SO4. Purification by silica gel TLC (hexane) gave iodocyclododecane (53.8 mg, 91%) as a colorless oil.
[bookmark: RU19905ST-5]5  The reaction of phenylacetylene with TiI4 at low temperatures sometimes gave diiodinated product of type 6 (R = Ph) in the crude reaction mixture. Upon standing at room temperature, this product underwent dehydroiodination to give the vinyl iodide 5.
[bookmark: RU19905ST-8]8  We have carried out several experiments quenching the reaction mixtures derived from alkenes or alkynes and TiI4 with D2O. However, little or no deuterium incorporation was observed.
The reaction in CD2Cl2 also did not give the deuteriated product (vide supra). Elucidation of the intermediary species will be reported in due course.
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