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Direct Approach to N-Substituted-2-Fluoroindoles by Sequential Construction of C–N 
Bonds from gem-Difluorostyrenes 
Bin Zhang, Xiaofei Zhang, Jian Hao, and Chunhao Yang 
Org. Lett. 2017, 19, 1780–1783. DOI:  10.1021/acs.orglett.7b00549	

 
Abstract:  A mild and efficient synthesis of N-substituted-2-fluoroindole derivatives was achieved via Buchwald–Hartwig 
couplings and a sequential, base-promoted intramolecular nucleophilic reaction—b-fluorine elimination. By employing 
easily obtained gem-difluorostyrenes and primary arylamines, the scope, advantages and limitations of this reaction 
were well investigated. Furthermore, this strategy distinguishes itself by high modularity, operational simplicity and wide 
substrate scope, giving rise to a broad array of 2-fluoroindole derivatives in moderate to excellent yields. 
	 	 	 	 	 	 	 	 	 	 	 	 	 	
New Gas-Phase Domino Processes Leading to Benzopyranones and Benzofurans 
R. Alan Aitken and Da Chang 
Heterocycles 2016, 93, 164–184. DOI:  10.3987/COM-15-S(T)14	

 
Abstract:  A new domino approach to flavones by gas phase pyrolysis of b,g-dioxophosphonium ylides containing a 2-
methoxyphenyl group is frustrated by unexpected and novel decarbonylation of the intermediate flavon-3-yl radical 
leading to 2-phenylbenzofuran. Alternative approaches based on dioxolane protection of one carbonyl, or selective 
elimination in b,b'-dioxo or b-oxo-b'-thioxo ylides were not successful, but pyrolysis of a b-oxo-b'-phenylimino ylide did 
give the required domino reaction leading to a protected benzopyranone in moderate yield.  
	 	 	 	 	 	 	 	 	 	 	 	 	 	
Thiophene-Based Quinomethane Analogs 
R. Alan Aitken and Andrew D. Harper 
Adv. Heterocycl. Chem. 2017, 123, 169–243. DOI:  10.1016/bs.aihch.2016.12.002	

 
Abstract:  The chemistry of the stable thiophene-based quinomethane analogues: 3-alkylidenethiophen-2-ones, 2-
alkylidenethiophen-3-ones and 5-alkylidenethiophen-2-ones is reviewed up to late 2016 with 200 literature references. 
For each of the three ring systems, the properties, reactivity, synthesis and applications are systematically covered.  
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Quinazoline-Directed C–H Bond Functionalization Catalyzed by Ruthenium(II) 
Carboxylate – Construction of Polyconjugated Aryl-Heteroaryl Systems 
Bogdan Štefane, Helena Brodnik Žugelj, Uroš Grošelj, Petra Kuzman, Jurij Svete, and Franc Požgan 
Eur. J. Org. Chem. 2017, 1855–1864. DOI:  10.1002/ejoc.201700097	

 
Abstract:  A series of coupling products have been prepared by a ruthenium(II)-catalyzed direct ortho-C–H arylation of 
2-(aryl/heteroaryl)-substituted quinazolines with (hetero)aryl bromides. Tri(hetero)aryl-substituted alkenes were also 
prepared by olefinic C–H activation of 2-(2-arylvinyl)quinazoline derivatives. High conversions and selectivities were 
achieved by choosing the appropriate ruthenium(II) carboxylate catalyst system, solvent, and reaction temperature. 
The possibility of a C(sp3)–H functionalization by applying an arylation/reduction reaction sequence was also 
demonstrated. 
	 	 	 	 	 	 	 	 	 	 	 	 	 	
Regioselective Preferential C–H Activation of Sterically Hindered 1,3-Dienes Over [4+2] 
Cycloaddition 
Rakesh K. Saunthwal, Kapil Mohan Saini, Monika Patel, Akhilesh K. Verma 
Tetrahedron 2017, 73, 2415–2431. DOI:  http://dx.doi.org/10.1016/j.tet.2017.03.028 

 
Abstract:  The study of Pd-catalyzed preferential C-H activation of sterically hindered a,b-olefinic indoles onto alkenes 
beyond [4+2] cycloaddition has been described. The carbazole derivatives were readily synthesized via activation of 
styrylic C−H bonds with excellent regioselectivity. Further the one-pot strategy has been employed for the synthesis of 
tricyclic carbazoles. The double and triple C-H activation followed by concomitant Michael addition provides an 
economical approach for the synthesis of N-protected carbazole. A wide range of alkenes at the a- and b-position are 
compatible with this reaction. The mechanistic and X-ray crystallographic studies supported the designed chemistry of 
C-H activation. 
	 	 	 	 	 	 	 	 	 	 	 	 	 	
Synthesis of the ABC Tricyclic System of Daphnicyclidin A 
Jian Long Li, Hong Wei Shi, Qi Wang, Yong Hai Chai, and Jun Yang 
Org. Lett. 2017, 19, 1497–1499. DOI:  10.1021/acs.orglett.7b00230	

 
Abstract:  A substrate-stereocontrolled synthesis of the ABC tricyclic system of daphnicyclidin A is developed. The key 
reactions include an efficient tandem N-allylation−SN2′ reaction to assemble 2,3,4-cis trisubstituent pyrrolidine ring C 
and two intramolecular Horner−Wadsworth−Emmons reactions to construct cycloheptanone ring A and piperidine ring 
B. 
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Total Synthesis of (+)-Conolidine by the Gold(I)-Catalyzed Cascade Cyclization of a 
Conjugated Enyne 
Saori Naoe, Yusuke Yoshida, Shinya Oishi, Nobutaka Fujii, and Hiroaki Ohno 
J. Org. Chem. 2016, 81, 5690–5698. DOI:  10.1021/acs/joc.6b00720	

 
Abstract:  A total synthesis of (+)-conolidine has been achieved via the gold(I)-catalyzed cascade cyclization of a 
conjugated enyne. Remarkably, this strategy allowed for the simultaneous formation of the indole ring and the 
ethylidene-substituted piperidine moiety of (+)-conolidine under homogeneous gold catalysis in an enantioselective 
manner (88−91% ee).  
	 	 	 	 	 	 	 	 	 	 	 	 	 	
Enolizable Alkylidene Heterocyclic and Carbocyclic Carbonyl Systems:  Valuable 
Vinylogous Donor Substrates in Synthesis 
Lucia Battistini, Claudio Curti, Gloria Rassu, Andrea Sartori, and Franca Zandari 
Synthesis 2017, 49, 2297–2336. DOI:  10.1055/s-0036-1589487	

 
Abstract:  Controlled vinylogous carbon–carbon bond-forming reactions are useful options for providing the selective 
remote functionalization of conjugated carbonyl substrates.  Remotely enolizable alkylidene heterocyclic and 
carbocyclic carbonyl compounds are pronucleophilic substrates that may be engaged in highly valuable chemical 
transfomrations.  This review emphasizes the merits of these recently discovered vinylogous donors in the chemo-, 
regio- and stereoselective synthesis of many functionality-rich products. (9 Chapters)   
	 	 	 	 	 	 	 	 	 	 	 	 	 	
Step-by-Step Multifunctionalization of Isoxazoles Based on SEAr Reactions and C–H Direct 
Arylations 
Shinichiro Fuse, Taiki Morita, and Hiroyuki Nakamura 
Synthesis 2017, 49, 2351–2360. DOI:  10.1055/s-0036-1588784	

 
Abstract:  Functionalized isoxazoles are important as pharmaceuticals and agrochemicals.  Generally, electrophilic 
aromatic substitution or generation of carbanions/electrophilic trapping approach is used to introduce functional groups 
into unsubstituted heteroaromatics.  However, these approaches have not been simple to apply to unsubstituted 
isoxazoles due to their poor nucleophilicity and instability under basic conditions.  Recently, several approaches have 
been reported to overcome these problems. This review summarizes the functionalization of isoxazoles, including SEAr 
reactions and C–H direct arylations, towards the step-by-step multifunctionalization of isoxazoles.  (7 Chapters) 
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Base-Mediated Hydroamination of Alkynes 
Monika Patel, Rakesh K. Saunthwal, and Akhilesh K. Verma 
Acc. Chem. Res. 2017, 50, 240–254. DOI:  10.1021/acs.accounts.6b0044	

	

 
Abstract:  Inter- or intramolecular hydroamination reactions is a paradigmatic example of modern, sustainable organic 
chemistry as it is catalytic, 100% atom economical, waste-free process of fundamental simplicity in which an amine is 
added to alkyne substrate. A variety of enamines found in many natural and synthetic compounds possessing 
interesting physiological and biological activities. The development of synthetic methodologies for such molecules and 
their transformation is a persistent research topic in organic and pharmaceutical chemistry. Hydroamination is distinctly 
superior to the other available methods like imination of ketones or the aminomercuration/ demercuration of alkynes 
that involve the stoichiometric use of toxic reagents.  Not only this, hydroamination of alkynes substrates have been 
successfully employed as key steps in synthesizing target molecules through total syntheses containing, substituted 
indoles, pyrroles, imidazoles and other heterocycles as core moities. Many research groups have explored inter- or 
intramolecular hydroamination of alkynes for the synthesis of diversely substituted nitrogen heterocycles using 
expensive metal catalysts. However in contrast to metal-catalyzed hydroamination, base-mediated hydroamination of 
alkynes has not been extensively studied. Various inorganic (such as hydroxides, phosphates, carbonates) and organic 
bases have proved as an important reagent for achieving hydroamination process. This process represents an 
attractive strategy for the construction of a wide range of nitrogen-containing compounds that almost prevents the 
formation of by-products in the creation of a C-N linkage. The presence of base is thought to facilitate the attack of 
nitrogen nucleophile such as indole, pyrrole, and imidazole on to unsaturated carbon substrate through activation of 
the triple bond and thus transforming the electron-rich alkyne into an electrophile. Since, in past few years we have 
been involved in the development of methods for the nucleophilic addition of N-heterocycles on to terminal and internal 
alkyne by means of alkali base catalysts to achieve new carbon–nitrogen bond-forming reactions and during the course 
of our study we came into the light of regioselective preferential nucleophilic addition of N-heterocycles onto 
haloarylalkyne over N-arylation of aryl halide.  
In this Account, we summarize our recent achievements on regio-, stereo- and chemoselective hydroamination 
chemistry of N-nucleophiles with alkynes using super-basic medium to produce a broad range of fuctionalized vinyl- 
and styryl enamines which are useful and versatile synthetic intermediates for the synthesis of biologically active 
compounds. Interestingly, the stereoselectivity of the addition products (kinetically stable Z and thermodynamically 
stable E isomers) was found to be dependent upon time.  It is worthy of note that hydroaminated products formed by 
the reaction can further utilized for the synthesis of indolo-/pyrrolo[2,1-a]isoquinoline, napthyridines and 
bisindolo/pyrrolo[2,1-a]isoquinoline via tandem cyclization. This chemistry is expected to find application in organic 
synthesis for constructing a diverse variety of fused p-conjugated compounds, enaminones and C-C coupled products. 
	


