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Abstract: The first iron-catalysed 1,2-difunctionalizations of 
styrenes and conjugated alkenes with silanes and N- or C-
nucleophiles using an oxidative radical strategy is described. 
Employing FeCl2 and di-tert-butyl peroxide (DTBP) allows 
divergent alkene 1,2-difunctionalizations, including 1,2-
aminosilylation, 1,2-arylsilylation and 1,2-alkylsilylation, which 
rely on a wide range of nucleophiles, namely, amines, amides, 
indoles, pyrrole and 1,3-dicarbonyls, thus providing a powerful 
platform for producing diverse silicon-containing alkanes.  

Organosilicon chemistry has attracted increased attention from 
scientific researchers because organosilicon compounds have 
significant chemical, physical and bioactive properties, which 
grant them wide applications in organic chemistry, materials 
science, agrochemistry and medicinal chemistry.[1,2] Specifically, 
the recently expanding studies of both silicon analogues of 
known drugs and entirely new silicon-containing compounds 
have become an emerging leading research field in the 
pharmaceutical industry. For example, 1-amino-2-silylalkanes 
exhibit fascinating biological activities that exist in many potential 
pharmaceuticals and drug lead compounds,[2] such as Sila-
venlafaxine (1),[2a-b] compound 2[2c] and TMS-alanine (3)[2d-e] 
(Figure 1). Traditionally, synthesis of such 1-amino-2-
silylalkanes and other silicon-containing amino compounds 
relies on the introduction of amino or silicon functional groups 
into the corresponding silicon-based or amino-based 
frameworks;[1-3] however, these methods suffer from harsh 
reaction conditions with strong bases, narrow substrate scope, 
multiple steps and/or use of expensive silicon reagents. Thus, 
new general and divergent strategies for producing silicon-
containing compounds in a straightforward manner, especially 1-
amino-2-silylalkanes, are desirable and urgently needed. 

Recently, transformations of alkenes with silanes have 
emerged as a powerful tool to assemble silicon-containing 
molecules in syntheses,[4-7] with the vast majority of examples 
concerning the hydrosilylation or dehydrogenative silylation of 
alkenes through alkyl-metal or alkyl radical intermediates.[4,5] 

 

Figure 1. Examples of medicinal interest molecules comprising silicon. 

Alternatively, 1,2-difunctionalization of alkenes, such as 1,2-bis-
silylation,[6a-c] 1,2-arylsilylation[6d-f] and 1,2-hydroxysilylation,[6g] is 
particularly attractive in that it allows the simultaneous 
introduction of a silicon group and the other functional group 
beyond the hydrogen atom across the C=C bond to prepare 
complex functional silicon-containing molecules. However, 
examples of such alkene difunctionalizations are quite rare and 
challenging probably due to complications from dominant 
competitive reactions including hydrosilylation, dehydrogenative 
silylation, silane redistribution, and silane dehydrocoupling.[4-6] 
To the best of our knowledge, there is no report of 
intermolecular 1,2-aminosilylation of alkenes for the synthesis of 
1-amino-2-silylalkanes. Herein, we report a new iron-catalysed 
intermolecular 1,2-aminosilylation of styrenes and conjugated 
alkenes with silanes and amines or amides for the preparation of 
diverse 1-amino-2-silylalkanes using a DTBP oxidant (Scheme 
1),[7,8] wherein a silicon group and an amino group are 
simultaneously incorporated across the C=C bond. Interestingly, 
the reaction is expanded to 1,2-carbosilylation of alkenes with 
silanes and a wide range of carbon nucleophiles, such as 
indoles, pyrrole and 1,3-dicarbonyls.  

 

Scheme 1. Three-component intermolecular 1,2-difunctionalization of alkenes. 

As shown in Table 1, the three-component reaction of 4-
methoxystyrene (1a) with HSi(TMS)3 (2a) and morpholine (3a) 
was chosen for the optimization of the 1,2-aminosilylation 
conditions. Treatment of alkene 1a with silane 2a, amine 3a, 10 
mol% FeCl2 and 3 equiv of DTBP in PhCF3 at 120 oC for 20 h 
afforded the desired product 4aaa in 67% yield (entry 1). 
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Inspired by these results, the amount of FeCl2 was subsequently 
examined. The results revealed 10 mol% FeCl2 as the best 
option (entries 1-4). Notably, without FeCl2 the reaction could 
still occur, albeit with the yield diminished to 7% (entry 2). Other 
alternative Fe catalysts, such as Fe(OTf)2 and FeCl3, were 
tested (entries 5 and 6), but none were more efficient than FeCl2. 
However, no desired reaction was observed in the absence of 
DTBP (entry 7), and both lower and higher amounts of DTBP 
had negative effects (Table S1 in Supporting Information). 
Gratifyingly, a reaction scale up to 1 mmol of alkene 1a was 
successful at accessing 4aaa in useful yield (entry 8).  

 
Table 1. Screening of optimal reaction conditions[a] 

Entry Variation from the Standard Conditions Isolated Yield [%] 

1 none 67 
2 without FeCl2 7 
3 FeCl2 (5 mol %) 47 
4 FeCl2 (20 mol %) 68 
5 Fe(OTf)2 instead of FeCl2 30 
6 FeCl3 instead of FeCl2 48 
7 without DTBP 0 

8[b] none 63 

[a] Reaction conditions: 1a (0.2 mmol), 2a (2 equiv), 3a (2 equiv), FeCl2 (10 
mol%), DTBP (3 equiv), PhCF3 (2 mL), argon, 120 oC, and 20 h. Some by-
products, including the hydrosilylation product 4aa’ and dehydrogenative 
silylation product 4aa’’, were determined by GC-MS analysis. [b] 1a (1 mmol) 
and 24 h.  

Having optimized the reaction conditions, we set out to 
investigate the substrate scope of this alkene 1,2-aminosilylation 
protocol (Table 2). Initially, a wide range of terminal alkenes, 
including arylalkenes 1b-n, alkylalkenes 1o-p, 1,3-diene 1q and 
1-en-3-yne 1r, were examined with silane 2a and amine 3a 
(3baa-raa). An array of substituents, namely, Me, Cl, Br, CN, 
CF3 and MeO, on the aryl ring at the terminal alkene were well 
tolerated, and their electronic properties and positions affected 
the reactivity (3baa-naa). While alkene 1c bearing an electron-
donating 4-MeC6H4 group delivered 4caa in 67% yield, alkenes 
1d-g and 1i having a weak (Cl or Br) or a strong (CN or CF3) 
electron-withdrawing group afforded 4daa-gaa and 4iaa with 
diminishing yields. Importantly, chloride and bromide groups 
were tolerated, thus providing the opportunity for subsequent 
modification of the halogenated position (4daa-eaa). Arylalkenes 
1h and 1j with a MeO group on the meta and ortho position were 
highly reactive (4haa and 4jaa). Using alkenes containing 
disubstituted phenyl (1k-l), naphthalen-2-yl (1m) and 3-
methylthiophen-2-yl (1n) groups were successfully converted 
into 4kaa-naa in 39%-72% yields. Unfortunately, aliphatic 
alkenes 1o and 1p both had no reactivity (4oaa-paa). Noted that 
conjugated alkenes 1q-r were suitable substrates (4qaa-raa). 
Gratifyingly, the optimal conditions were applicable to a wide 
array of nitrogen nucleophiles, including secondary amines (3b-
d), primary amines (3e-1j) and amides or an imide (3k-n), which 

underwent the aminosilylation reaction with alkene 1a and 
HSi(TMS)3 2a to afford 4aab-aan in 40%-70% yields. 
Importantly, a number of silanes, such as tert-
butyldimethylsilane (2b), triethylsilane (2c), triisopropylsilane 
(2d), triphenylsilane (2e), methyldiphenylsilane (2f) and 
dimethyl(phenyl)silane (2g), were competent reaction partners 
for producing 4aba-aea and 4afh-agh, albeit giving decreased 
yields in comparison with those of HSi(TMS)3 2a.  

 

Table 2. Variation of the Alkenes (1), Silanes (2) and N-Nucleophiles (3). [a] 
Reaction conditions: see Table 1. [b] >90% of alkene 1 was recovered.  

Next, the scope with respect to carbon nucleophiles was 
explored under the optimal conditions (Table 3). Indole 3o as a 
suitable C-nucleophile smoothly underwent the 1,2-arylsilylation 
reaction with various alkenes 1a-g, 1h, 1j-k, 1q-r and 1s 
providing 5aao-gao, 5hao, 5jao-kao, 5qao-rao and 5sao in 
44%-67% yields.[9] 1-Methyl-1-phenylethene (1t) also exhibited 
reactivity and delivered 5tao in moderate yield. For internal 
alkenes, 1,2-dihydronaphthalene (1u) and prop-1-en-1-
ylbenzene (1v), both were viable for the 1,2-arylsilylation 
reaction (5uao-vao). Subsequently, a series of indoles 3p-v 
bearing different substitution patterns were tested by reacting 
with alkene 1a and HSi(TMS)3 2a (5aap-aav). 1-Methyl-1H-
indole (3p) was transformed to 5aap with 57% yield. Several 
substituents, such as 5-Me, 5-MeO, 5-CN, 7-CO2Me, 4-CHO 
and 2-Me, on the indole core were perfectly tolerated (5aaq-aav). 
Other tertiary silane 2b-c, secondary silane 2h and primary 
silane 2i were also suitable for preparing 5abo-aco and 5aho-

10.1002/anie.201702349Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.



COMMUNICATION          

 
 
 
 

aio. Further exploitation of C-nucleophiles revealed that pyrrole 
3w and 1,3-dicarbonyls 3x-y were viable C-nucleophiles. Using 
pyrrole 3w could furnish useful fully-substituted pyrrole 5aaw in 
62% yield. Pleasingly, both pentane-2,4-dione (3x) and ethyl 3-
oxo-3-phenylpropanoate (3y) could succeed to furnish 5aax and 
5aay in moderate yields.  

 

Table 3. Variation of the Alkenes (1), Silanes (2) and C-Nucleophiles (3). [a] 
Reaction conditions: see Table 1. [b] Diphenylsilane (2h) was used.  

On the basis of the above results, a possible mechanism for 
the alkene difunctionalization reaction was proposed (Scheme 2 
and Scheme S1 in Supporting Information).[4-8] Initially, DTBP is 
split by the active FeII species under heating takes place to 
afford the tert-butoxyl radical and the FeIII(tBuO) species.[6,7] 
Hydrogen-abstraction from HSi(TMS)3 2a by the t-butoxyl radical 
gives the silicon-centred radical A,[6,7] which sequentially adds 
across the C=C bond of alkene 1a to grant the alkyl radical 
intermediate B. Oxidation of the intermediate B by the FeIII(tBuO) 
species delivers the alkyl cation intermediate C. Finally, reaction 
of the intermediate C with N- or C-nucleophile 3 provides the 
desired product 4 or 5.  

 

Scheme 2. Possible Reaction Mechanism.  

In summary, we have developed the first iron-catalysed 
intermolecular 1,2-difunctionalization of styrenes and conjugated 
alkenes with silanes and N- or C-nucleophiles. The reaction is 
initiated by a key silicon-centred radical from oxidative cleavage 
of the Si-H bond followed by addition across the C=C bond in 
addition to N-H oxidative functionalization cascades, thus 
building the 1-amino-2-silylalkane cores. Moreover, the reaction 
can be expanded to three-component 1,2-carbosilylation of 
alkenes via Si-H/C-H oxidative functionalization. Notably, the 
reaction exhibits high selectivity, excellent tolerance of functional 
groups and broad scope of substrates, including a wide range of 
alkenes, silanes, and N- and C-nucleophiles. Further studies on 
mechanism and applications are currently underway.  

Acknowledgements 

We thank the Natural Science Foundation of China (Nos. 
21402046, 21472039 and 21625203) for financial support.  

Conflict of interest 

The authors declare no conflict of interest.  

Keywords: iron • difunctionalization • alkenes • silanes • 

nucleophiles 

[1] a) The Chemistry of Organic Silicon Compounds (Eds.: S. Patai, Z. 

Rappoport), Wiley Interscience, New York, 1989; b) M. Brook, Silicon in 

Organic, Organometallic and Polymer Chemistry, Wiley, New York, 

2000; c) The Chemistry of Organic Silicon Compounds (Eds.: Z. 

Rappoport, Y. Apeloig), Wiley, Chichester, 2003; d) M. Birot, J.-P. Pillot, 

J. Dunogues, Chem. Rev. 1995, 95, 1443; e) J. M. Buriak, Chem. Mater. 

2014, 26, 763; f) Silicon-Containing Polymers (Eds.: R. G. Jones, W. 

Ando, J. Chojnowski), Kluwer, Dordrecht, 2000; g) P. M. Zelisko, Bio-

Inspired Silicon-Based Materials, Springer, Dordrecht, 2014; h) E. 

Langkopf, D. Schinzer, Chem. Rev. 1995, 95, 1375; i) H. F. Sore, W. R. 

J. D. Galloway, D. R. Spring, Chem. Soc. Rev. 2012, 41, 1845; j) L. T. 

Ball, G. C. Lloyd-Jones, C. A. Russell, Science 2012, 337, 1644; k) G. 

A. Showell, J. S. Mills, Drug Discovery Today 2003, 8, 551; l) W. Bains, 

R. Tacke, Curr. Opin. Drug Discov. Dev. 2003, 6, 526; m) A. K. Franz, 

S. O. Wilson, J. Med. Chem. 2013, 56, 388.  

[2] For selected papers, see: a) J. O. Daiss, C. Burschka, J. S. Mills, J. G. 

Montana, G. A. Showell, J. B. H. Warneck, R. Tacke, Organometallics 

2006, 25, 1188; b) G. A. Showell, M. J. Barnes, J. O. Daiss, J. S. Mills, 

J. G. Montana, R. Tacke, J. B. H. Warneck, Bioorg. Med. Chem. Lett. 

2006, 16, 2555; c) R. Tacke, V. I. Handmann, R. Bertermann, C. 

Burschka, M. Penka, C. Seyfried, Organometallics 2003, 22, 916; d) B. 

Weidmann, Chimia 1992, 46, 312; e) S. McN. Sieburth, T. Nittoli, A. M. 

Mutahi, L. Guo, Angew. Chem. Int. Ed. 1998, 37, 812; Angew. Chem. 

1998, 110, 845; f) S. McN. Sieburth, Chen, C.-A. Eur. J. Org. Chem. 

2006, 311; g) S. Singh, S. McN. Sieburth, Org. Lett. 2012, 14, 4422.  

[3] For selected reviews and papers, see: a) V. Chandrasekhar, R. 

Boomishankar, S. Nagendran, Chem. Rev. 2004, 104, 5847; b) M. Jeon, 

J. Han, J. Park, ACS Catal. 2012, 2, 1539; c) J. F. Hartwig, Acc. Chem. 

Res. 2012, 45, 864; d) M. Mortensen, R. Husmann, E. Veri, C. Bolm, 

Chem. Soc. Rev. 2009, 38, 1002; e) C. Cheng, J. F. Hartwig, Chem. 

Rev. 2015, 115, 8946; f) E. Rémond, C. Martin, J. Martinez, F. Cavelier, 

Chem. Rev. 2016, 116, 11654; g) L. Birkofer, A. Ritter, Angew. Chem. 

1956, 68, 461; h) R. Tacke, M. Merget, R. Bertermann, M. Bernd, T. 

10.1002/anie.201702349Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.



COMMUNICATION          

 
 
 
 

Beckers, T. Reissmann, Organometallics 2000, 19, 3486; i) G. Liu, S. 

McN. Sieburth, Org. Lett. 2005, 7, 665; j) C.-R. Jiang, C.-L. Zhao, H.-F. 

Guo, W. He Chem. Commun. 2016, 52, 7862; k) Y.-J. Liu, Y.-H. Liu, Z.-

Z. Zhang, S.-Y. Yan, K. Chen, B.-F. Shi, Angew. Chem. Int. Ed. 2016, 

55, 13859; Angew. Chem. 2016, 128, 14063.  

[4] For selected reviews, see: a) B. Marciniec, J. Gulinski, W. Urbaniac, Z. 

W. Kornetka, Comprehensive Handbook on Hydrosilylation, Pergamon, 

Oxford, U.K., 1992; b) B. Marciniec, Hydrosilylation: A Comprehensive 

Review on Recent Advances, Springer, Berlin, 2009; c) L. N. Lewis, J. 

Stein, Y. Gao, R. E. Colborn, G. Hutchins, Platinum Met. Rev. 1997, 41, 

66; d) R. M. Hill, In Silicone, Surfactants Science Series, Vol. 86 (Ed.: R. 

M. Hill), Marcel Dekker, New York, 1999, p. 1; e) B. Marciniec, Coord. 

Chem. Rev. 2005, 249, 2374; f) A. K. Roy, Adv. Organomet. Chem. 

2007, 55, 1; g) S. Putzien, O. Nuyken, F. E. Kühn, Prog. Polym. Sci. 

2010, 35, 687; h) J. Sun, L, Deng, ACS Catal. 2016, 6, 290; i) M. 

Zaranek, B. Marciniec, P. Pawluć, Org. Chem. Front. 2016, 3, 1337; j) 

X. Du, Z. Huang, ACS Catal. 2017, 7, 1227; k) M. Oestreich, Angew. 

Chem. Int. Ed. 2016, 55, 494; Angew. Chem. 2016, 128, 504.  

[5] For selected recent papers, see: a) Z. Mo, Y. Liu, L. Deng, Angew. 

Chem. Int. Ed. 2013, 52, 10845; Angew. Chem. 2013, 125, 11045; b) J. 

Chen, B. Cheng, M. Cao, Z. Lu, Angew. Chem. Int. Ed. 2015, 54, 4661; 

Angew. Chem. 2015, 127, 4744; c) J. Chen, E. Y.-X. Chen, Angew. 

Chem. Int. Ed. 2015, 54, 6842; Angew. Chem. 2015, 127, 6946; d) D. 

Noda, A. Tahara, Y. Sunada, H Nagashima, J. Am. Chem. Soc. 2016, 

138, 2480; e) I. Buslov, J. Becouse, S. Mazza, M. Montandon-Clerc, X. 

Hu, Angew. Chem. Int. Ed. 2015, 54, 14523; Angew. Chem. 2015, 127, 

14731; f) I. Buslov, S. C. Keller, X. Hu, Org. Lett. 2016, 18, 1928; i) I. 

Buslov, F. Song, X. Hu, Angew. Chem. Int. Ed. 2016, 55, 12295; 

Angew. Chem. 2016, 128, 12483; g) V. Leich, T. P. Spaniol, J. Okuda, 

Organometallics 2016, 35, 1179; h) A. D. Ibrahim, S. W. Entsminger, L. 

Zhu, A. R. Fout, ACS Catal. 2016, 6, 3589; i) I. Pappas, S. Treacy, P. J. 

Chirik, ACS Catal. 2016, 6, 4105; j) J. Li, C. Zhao, J. Liu, H. Huang, F. 

Wang, X. Xu, C. Cui, Inorg. Chem. 2016, 55, 9105; k) C. Wang, W. J. 

Teo, S. Ge, ACS Catal. 2017, 7, 855; l) X. Du, Z. Huang, ACS Catal. 

2017, 7, 1227; m) Liu, L. Deng, J. Am. Chem. Soc. 2017, 139, 1798; n) 

C. Cheng, E. M. Simmons, J. F. Hartwig, Angew. Chem. Int. Ed. 2013, 

52, 8984; Angew. Chem. 2013, 125, 9154; o) A. Bokka, J. Jeon, Org. 

Lett. 2016, 18, 5324; p) J. Gu, C. Cai, Chem. Commun. 2016, 52, 

10779.  

[6] a) M. Murakami, P. G. Andersson, M. Suginome, Y. Ito, J. Am. Chem. 

Soc. 1991, 113, 3987; b) M. Murakami, M. Suginome, K. Fujimoto, H. 

Nakamura, P. G. Andersson, Y. Ito, J. Am. Chem. Soc. 1993, 115, 

6487; c) M. Tanaka, Y. Uchimaru, H.-J. Lautenschlager, J. Organomet. 

Chem. 1992, 428, 1; d) Y. Ito, M. Suginome, Pure, Appl. Chem. 1996, 

68, 505; e) H Arii, Y Yano, K. Nakabayashi, S. Yamaguchi, M. 

Yamamura, K. Mochida, T. Kawashima, J. Org. Chem. 2016, 81, 6314; 

f) L. Zhang, D. Liu, Z.-Q. Liu, Org. Lett. 2015, 17, 2534; g) H. Peng, J.-T. 

Yu, Y. Jiang, J. Cheng, Org. Biomol. Chem. 2015, 13, 10299; h) O. 

Tayama, T. Iwahama, S. Sakaguchi, Y. Ishii, Eur. J. Org. Chem. 2003, 

2286; For reviews on radical-mediated alkene difunctionalization, see: i) 

A. J. McCarroll, J. C. Walton, Angew. Chem. Int. Ed. 2001, 40, 2224; 

Angew. Chem. 2001, 113, 2282; j) R.-J. Song, Y. Liu, Y.-X. Xie, J.-H. Li, 

Synthesis 2015, 47, 1195; k) M. Yan, J. C. Lo, J. T. Edwards, P. S. 

Baran, J. Am. Chem. Soc. 2016, 138, 12692.  

[7] a) C. Chatgilialoglu, Chem. Rev. 1995, 95, 1229; b) C. Chatgilialoglu, C. 

H. Schiesser in The Chemistry of Organic Silicon Compounds, Vol. 3, 

eds. Z. Rappoport and Y. Apeloig, Wiley, Chichester, 2001, chap. 4; c) 

C. Chatgilialoglu, V. I. Timokhin, Adv. Organomet. Chem. 2008, 57, 

117; d) J. Lei, J. Huang, Q. Zhu, Org. Biomol. Chem. 2016, 14, 2593; e) 

X. Shang, Z.-Q. Liu, Org. Biomol. Chem. 2016, 14, 7829; f) H.-S. Dang, 

B, P. Roberts, Tetrahedron Lett. 1995, 36, 2875; g) D. Leifert, A. Studer, 

Org. Lett. 2015, 17, 386; h) A. Fedorov, A. A. Toutov, N. A. Swisher, R. 

H. Grubbs, Chem. Sci. 2013, 4, 1640; i) A. A. Toutov, W. B. Liu, K. N. 

Betz, A. Fedorov, B. M. Stoltz, R. H. Grubbs, Nature 2015, 518, 80; j) L. 

Zhang, Z. Hang, Z.-Q. Liu, Angew. Chem. Int. Ed. 2016, 55, 244; 

Angew. Chem. 2016, 128, 236; k) P. Gao, W. Zhang, Z. Zhang, Org. 

Lett. 2016, 18, 5820; l) L.-J. Wu, F.-L. Tan, M. Li, R.-J. Song, J.-H. Li, 

Org. Chem. Front. 2017 4, 350.  

[8] For reviews on Fe-catalyzed oxidative reactions, see: a) S. A. Girard, T. 

Knauber, C.-J. Li, Angew. Chem. Int. Ed. 2014, 53, 74; Angew. Chem. 

2014, 126, 76; b) C.-L. Sun, B.-J. Li, Z.-J. Shi, Chem. Rev. 2011, 111, 

1293; c) F. Jia. Z. Li, Org. Chem. Front. 2014, 1, 194; d) I. Bauer, H. 

Knölker, Chem. Rev. 2015, 115, 3170; e) H.-R. Wu, H.-Y. Huang, C.-L. 

Ren, L. Liu, D. Wang, C.-J. Li, Chem. Eur. J. 2015, 21, 16744; f) X.-H. 

Yang, R.-J. Song, Y.-X. Xie, J.-H. Li, ChemCatChem 2016, 8, 2429.  

[9] CCDC 1535711 (5aao) contains the supplementary crystallographic 

data for this paper. These data can be obtained free of charge from The 

Cambridge Crystallographic Data Centre via 

www.ccdc.cam.ac.uk/data_request/cif.  

 

 

10.1002/anie.201702349Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.



COMMUNICATION          

 
 
 
 

 
Entry for the Table of Contents  
 
COMMUNICATION 

Employing FeCl2 and DTBP divergent alkene 1,2-difunctionalization reactions, 
including 1,2-aminosilylation, 1,2-arylsilylation and 1,2-alkylsilylation, are achieved 
by using different nucleophiles, thereby providing straightforward and practical 
access to 1-amino-2-silylalkanes and other functionalized silicon-containing alkanes 
with broad substrate scope and high selectivity.  

Y. Yang, R.-J. Song*, X.-H. Ouyang, C.-
Y. Wang, J.-H. Li*, and S. Luo* 

Page No. – Page No. 

Divergent Syntheses of Silicon-
Containing Alkanes by Iron-Catalysed 
Intermolecular 1,2-
Difunctionalizations of Styrenes and 
Conjugated Alkenes with Silanes and 
Nucleophiles 

 

 
 

10.1002/anie.201702349Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.


