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	摘要(中)	手性亞碸cis-2及trans-2可以透過市售的5-溴基戊酸乙酯為起始物，經過五步驟合成得到。我們應用這些手性亞碸催化劑進行二乙基鋅不對稱加成到苯甲醛反應上。我們也探討了酸添加劑在這個反應中如何促進催化過程。令人驚訝的是，當我們加入50 mol%的4-甲氧基苯甲酸(4-methoxybenzoic acid)時，發現產率和鏡像選擇性有明顯地改善。而且產物的絕對立體化學形式從S變成R。最後，我們也探討不同的芳香族醛進行二乙基鋅不對稱加成反應。
	摘要(英)	Chiral sulfoxide cis-2 and trans-2 were synthesized from commercially available 5-bromovalerate through a five-step synthetic route. We demonstrated the application of these chiral sulfoxide catalysts in  asymmetric addition of diethylzinc to benzaldehyde and also investigated the promotion of  the catalytic process by acid additives. Surprisingly, when we added 50 mol% of 4-methoxybenzoic acid, the yield and enantioselectivity were improved. In addition, the stereochemistry of product changed from S to R, Finally, We also investigated asymmetric addition of diethylzinc to different aromatic aldehydes.
	關鍵字(中)	
      	  ★ 亞碸
★ 不對稱催化
★ 二乙基鋅
★ 乙基化	關鍵字(英)	
      	  ★ sulfoxide
★ asymmetric catalysis
★ diethylzinc
★ ethylation
	論文目次	中文摘要    i

Abstract    ii

誌謝    iii

目錄    iv

圖目錄    vi

表目錄    vii

符號說明    viii

第一章緒論    1

1-1 手性亞碸的性質與應用    1

1-2醛的不對稱乙基化反應    9

1-3 實驗動機    16

第二章 結果與討論    22

2-1 手性亞碸配位基的製備    22

2-2 醛的不對稱乙基化反應    25

2-2-1催化劑的篩選    25

2-2-2 溶劑的篩選    28

2-2-3 優化苯甲醛不對稱乙基化的反應條件    29

2-2-4 酸添加劑的篩選    31

2-2-5 以不同的芳香族醛進行不對稱乙基化之探討    35

2-2-6 可能的反應機構    38

第三章 結論    43

第四章 實驗部分    44

4-1 General information    44

4-2 Procedure and spectroscopic data    45

第五章 參考文獻    59

附錄    62
	參考文獻	1.    Trost, B. M.; Rao, M., Development of Chiral Sulfoxide Ligands for Asymmetric Catalysis. Angewandte Chemie International Edition 2015, 54 (17), 5026-5043.

2.    Nakamura, S.; Fukuzumi, T.; Toru, T., Novel chiral sulfur-containing ferrocenyl ligands for palladium-catalyzed asymmetric allylic substitution. Chirality 2004, 16 (1), 10-12.

3.    Mariz, R.; Luan, X.; Gatti, M.; Linden, A.; Dorta, R., A Chiral Bis-Sulfoxide Ligand in Late-Transition Metal Catalysis; Rhodium-Catalyzed Asymmetric Addition of Arylboronic Acids to Electron-Deficient Olefins. Journal of the American Chemical Society 2008, 130 (7), 2172-2173.

4.    Chen, J.; Li, D.; Ma, H.; Cun, L.; Zhu, J.; Deng, J.; Liao, J., Catalytic asymmetric diethylzinc addition to diphenylphosphionyl imines using chiral tert-butanesulfinylphosphine ligands. Tetrahedron Letters 2008, 49 (48), 6921-6923.

5.    Leśniak, S.; Rachwalski, M.; Sznajder, E.; Kiełbasiński, P., New highly efficient aziridine-functionalized tridentate sulfinyl catalysts for enantioselective diethylzinc addition to carbonyl compounds. Tetrahedron: Asymmetry 2009, 20 (20), 2311-2314.

6.    Hiroi, K.; Watanabe, K.; Abe, I.; Koseki, M., New chiral sulfoxide ligands in catalytic asymmetric Diels–Alder reactions: double acceleration by the chiralities of the sulfoxides and oxazolines. Tetrahedron Letters 2001, 42 (43), 7617-7619.

7.    Yong, K. H.; Taylor, N. J.; Chong, J. M., Enantioselective Alkylation of Aldehydes with Chiral Organomagnesium Amides (COMAs). Organic Letters 2002, 4 (21), 3553-3556.

8.    Carreño, M. C.; García Ruano, J. L.; Maestro, M. C.; Martín Cabrejas, L. M., Catalytic activity of chiral β-hydroxysulfoxides in the enantioselective addition of diethylzinc to benzaldehyde. Tetrahedron: Asymmetry 1993, 4 (4), 727-734.

9.    Priego, J.; Mancheno, O. G.; Cabrera, S.; Carretero, J. C., Aminosubstituted -butylsulfinylferrocenes as a new family of chiral ligands: asymmetric addition of diethylzinc to aldehydes. Chemical Communications 2001,  (19), 2026-2027.

10.    Kiełbasiński, P.; Albrycht, M.; Mikołajczyk, M.; Wieczorek, M. W.; Majzner, W. R.; Filipczak, A.; Ciołkiewicz, P., Synthesis of chiral hydroxythiolanes as potential catalysts for asymmetric organozinc additions to carbonyl compounds. Heteroatom Chemistry 2005, 16 (2), 93-103.

11.    Grach, G.; Reboul, V.; Metzner, P., Screening of amino sulfur ferrocenes as catalysts for the enantioselective addition of diethylzinc to benzaldehyde. Tetrahedron: Asymmetry 2008, 19 (14), 1744-1750.

12.    Rachwalski, M.; Kwiatkowska, M.; Drabowicz, J.; Kłos, M.; Wieczorek, W. M.; Szyrej, M.; Sieroń, L.; Kiełbasiński, P., Enzyme-promoted desymmetrization of bis(2-hydroxymethylphenyl) sulfoxide as a route to tridentate chiral catalysts. Tetrahedron: Asymmetry 2008, 19 (17), 2096-2101.

13.    Oguni, N.; Omi, T., Enantioselective addition of diethylzinc to benzaldehyde catalyzed by a small amount of chiral 2-amino-1-alcohols. Tetrahedron Letters 1984, 25 (26), 2823-2824.

14.    Kitamura, M.; Suga, S.; Kawai, K.; Noyori, R., Catalytic asymmetric induction. Highly enantioselective addition of dialkylzincs to aldehydes. Journal of the American Chemical Society 1986, 108 (19), 6071-6072.

15.    Pu, L.; Yu, H.-B., Catalytic Asymmetric Organozinc Additions to Carbonyl Compounds. Chemical Reviews 2001, 101 (3), 757-824.

16.    Yamakawa, M.; Noyori, R., An Ab Initio Molecular Orbital Study on the Amino Alcohol-Promoted Reaction of Dialkylzincs and Aldehydes. Journal of the American Chemical Society 1995, 117 (23), 6327-6335.

17.    Soai, K.; Ookawa, A.; Kaba, T.; Ogawa, K., Catalytic asymmetric induction. Highly enantioselective addition of dialkylzincs to aldehydes using chiral pyrrolidinylmethanols and their metal salts. Journal of the American Chemical Society 1987, 109 (23), 7111-7115.

18.    Kang, J.; Lee, J. W.; Kim, J. I., Enantioselective addition of diethylzinc to [small alpha]-branched aldehydes. Journal of the Chemical Society, Chemical Communications 1994,  (17), 2009-2010.

19.    Wirth, T.; Kulicke, K. J.; Fragale, G., Chiral Diselenides from Benzylamines: Catalysts in the Diethylzinc Addition to Aldehydes. Helvetica Chimica Acta 1996, 79 (7), 1957-1966.

20.    A. Nugent, W., MIB: an advantageous alternative to DAIB for the addition of organozinc reagents to aldehydes. Chemical Communications 1999,  (15), 1369-1370.

21.    Huang, W.-S.; Hu, Q.-S.; Pu, L., A Highly General Catalyst for the Enantioselective Reaction of Aldehydes with Diethylzinc. The Journal of Organic Chemistry 1998, 63 (5), 1364-1365.

22.    Reddy, K. S.; Solà, L.; Moyano, A.; Pericàs, M. A.; Riera, A., Highly Efficient Synthesis of Enantiomerically Pure (S)-2-Amino-1,2,2-triphenylethanol. Development of a New Family of Ligands for the Highly Enantioselective Catalytic Ethylation of Aldehydes. The Journal of Organic Chemistry 1999, 64 (11), 3969-3974.

23.    Paleo, M. R.; Cabeza, I.; Sardina, F. J., Enantioselective Addition of Diethylzinc to Aldehydes Catalyzed by N-(9-Phenylfluoren-9-yl) β-Amino Alcohols. The Journal of Organic Chemistry 2000, 65 (7), 2108-2113.

24.    Wu, H.-Y.; Chang, C.-W.; Chein, R.-J., Enantioselective Synthesis of (Thiolan-2-yl)diphenylmethanol and Its Application in Asymmetric, Catalytic Sulfur Ylide-Mediated Epoxidation. The Journal of Organic Chemistry 2013, 78 (11), 5788-5793.

25.    Huang, M.-T.; Wu, H.-Y.; Chein, R.-J., Enantioselective synthesis of diaryl aziridines using tetrahydrothiophene-based chiral sulfides as organocatalysts. Chemical Communications 2014, 50 (9), 1101-1103.

26.    Wang, S.-H.; Chein, R.-J., (Thiolan-2-yl)diphenylmethyl benzyl ether/N,N′-diarylurea cocatalyzed asymmetric aziridination of cinnamyl bromide and aryl aldimine. Tetrahedron.

27.    Shiina, I.; Konishi, K.; Kuramoto, Y.-s., Enantioselective Alkylation of Aldehydes with Diethylzinc Using a New Catalyst System, ((R)-Thiolan-2-yl)diphenylmethanol and Metal Alkoxides. Chemistry Letters 2002, 31 (2), 164-165.

28.    Yamakawa, M.; Noyori, R., Asymmetric Addition of Dimethylzinc to Benzaldehyde Catalyzed by (2S)-3-exo-(Dimethylamino)isobornenol. A Theoretical Study on the Origin of Enantioselection. Organometallics 1999, 18 (2), 128-133.

29.    Lupattelli, P.; Ruzziconi, R.; Scafato, P.; Degl′Innocenti, A.; Paolobelli, A. B., 1, 1, 1-Trifluoroacetone as an Efficient Catalyst for the Hydrogen Peroxide Promoted Selective Oxidation of Sulfides to Sulfoxides. Synthetic Communications 1997, 27 (3), 441-446.

30.    Cheng, Y.-N.; Wu, H.-L.; Wu, P.-Y.; Shen, Y.-Y.; Uang, B.-J., Enantioselective Addition of Dialkylzincs to Aldehydes Catalyzed by (−)-MITH. Chemistry – An Asian Journal 2012, 7 (12), 2921-2924.

31.    Kang, S. Y.; Baek, J.; Ko, Y. K.; Im, C.; Park, Y. S., Asymmetric Preparation of New N,N-Dialkyl-2-amino-1,1,2-triphenylethanol Catalysts and a Kinetic Resolution in the Addition of Diethylzinc to Flavene-3-carbaldehydes. Synlett 2013, 24 (05), 630-634.

32.    Werner, T.; Bauer, M.; Riahi, A. M.; Schramm, H., A Catalytic System for the Activation of Diorganozinc Reagents. European Journal of Organic Chemistry 2014, 2014 (22), 4876-4883.

33.    Wang, X.; Zhang, J.; Liu, Y.; Cui, Y., Chiral Porous TADDOL-Embedded Organic Polymers for Asymmetric Diethylzinc Addition to Aldehydes. Bulletin of the Chemical Society of Japan 2014, 87 (3), 435-440.

34.    Shi, Y.; Ye, X.; Gu, Q.; Shi, X.; Song, Z., Facile synthesis and stereo-resolution of chiral 1,2,3-triazoles. Organic & Biomolecular Chemistry 2015, 13 (19), 5407-5411.
	指導教授	
      	  陳榮傑、謝發坤(Rong-Jie Chein
Fa-Kuen Shieh)
      	 	審核日期	2015-11-25
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
