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Ugi反应联合铜催化C-N/C-C偶联反应一锅法高效构建螺环氧化吲哚类化合物
钟先强，罗江浩，周伟*

暨南大学药学院，广州，510006
手性杂螺环骨架广泛存在于一些天然产物和具有药理活性的分子中，因其含有氧和氮等电负性比较强的杂原子，与很多生物大分子之间具有较强的分子间作用力，是一类结构特殊的活性化合物，在药物设计中被誉为“优势结构”而广受关注。例如，Horsfiline是一种从肉豆蔻科植物中分离得到的具有氧化吲哚和吡咯单元的手性螺环化合物，具有镇痛作用；Spirotryprostatins A 同样是具有氧化吲哚和吡咯单元的螺环化合物，其对哺乳动物TsFT210细胞的G2/M 期分裂能够完全抑制。在过去的几十年里，螺环氧化吲哚类化合物的高效构建是有机合成领域的研究热点之一。最近，我们基于Ugi反应与铜催化C-N/C-C偶联相结合的策略发展了一种高效构建螺环氧化吲哚类化合物的新方法，该反应体系具有反应条件温和官能团兼容性广泛的优点。此外，借助于手性噁唑啉配体，我们成功实现了该类螺环氧化吲哚类化合物的不对称构建，取得了良好的非对映选择性。
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An Efficient One Pot Synthesis of Spirooxindole-isoindolinones through Ugi Reaction Followed by Copper-Catalyzed Tandem C-N/C-C Coupling Process
Xianqiang Zhong, Jianghao Luo, Wei Zhou*
College of Pharmacy, Jinan University, Guangzhou, 510006
Spirooxindole structures have been extensively found as key skeletons in many natural products and pharm-aceuticals, and exhibited a wide range of bioactivities, including antitumor, antivirus, and antiinflammation. Due to their importance, many elegant methodologies have been developed for the synthesis of spirooxindole structures, such as oxidative rearrangement, Heck reaction, intramolecular Mannich reaction, ring expansion, and 1,3-dipolar cycloaddition. Despite these great progresses, searching and establishing improved route from commercial available starting materials are still highly desirable. Over the past few decades, isocyanides involved Ugi four-component reactions (Ugi-4CR) and the post functionalization of Ugi adducts have been widely employed as highly efficient synthetic strategies for the access of multifunctional molecular architectures under mild reaction conditions. In 2014, Van der Eycken and co-workers furnished the first palladium catalyzed post‐Ugi cascade cyclizations for the construction of spiroindolinone-isoindolinones. However, high reaction temperature was required since the C-C bond formation step is a base promoted nucleophilic aromatic substitution process rather than palladium catalyzed C-C coupling. Recently, we have developped an efficient and convenient one pot method for the synthesis of spiroindolinone-isoindolinone skeletons is presented. The protocol is through a Ugi four-component reaction followed by highly efficient and mild copper-catalyzed intramolecular tandem C-N/C-C coupling process. Control experiments demonstrated that the formation of C-C bond is a copper catalyzed coupling process rather than base promoted nucleophilic aromatic substitution pathway which proposed in Prof. Van der Eycken’s palladium catalyst system previously.
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