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Abstract: Although copper-nitrene has been extensively studied as 
a versatile active species in various transformations, asymmetric 
reactions involving copper-nitrene have been limited to the 
aziridination of olefins. Herein, we report the novel copper-nitrene-
catalyzed desymmetric oxaziridination reaction of cyclic diketones 
with alkyl azides and the subsequent rearrangement of the resulting 
highly active intermediate, which produces a synthetically 
challenging chiral bicyclic lactam containing a quaternary carbon 
center. This procedure not only enriches the copper-nitrene-
catalyzed asymmetric reactions, but also provides an alternative 
strategy to address the inherent challenges of catalytic asymmetric 
Schmidt reactions. This unique reaction could inspire the 
investigation of novel copper-nitrene-catalyzed asymmetric 
transformations and their reaction mechanisms. 

The investigation of asymmetric transformations involving 

reactive intermediate species[1] has received considerable 

interest from the chemical community. In recent years, chiral 

metal-nitrene complexes[2], an important class of reaction 

intermediates, have received continued research attention. The 

transformations involving metal-nitrene intermediates are 

reliable and practical approaches to produce chiral compounds 

containing nitrogen atoms, which are widely found in clinical 

drugs,[3] bioactive natural products,[2c,2d,4] and functional 

materials.[5] Among transition metals, copper is preferred by 

synthetic chemists[6] because of its low cost, multivalence in 

catalytic cycles, and abundance in nature. However, the 

development of chemical transformations based on chiral 

copper-nitrene has mainly focused on the aziridination of C=C 

bonds to generate synthetically important aziridines[7] (Scheme 

1a). To further explore other novel transformations involving 

chiral copper-nitrene species, we speculated that a polarized 

C=O bond could react with in-situ generated copper-nitrene and 

the resulting highly active intermediate oxaziridine[8] could 

subsequently rearrange to produce a synthetically challenging 

chiral lactam[4,9] (Scheme 1b). Such an asymmetric 

transformation could efficiently address the intrinsic challenges 

of the classic intramolecular Schmidt reaction,[10] including the 

use of azides with low nucleophilicity as a substrate, the general 

requirement for stoichiometric amounts of a strong Lewis or 

Brønsted acid to activate the carbonyl group of the other 

reactant, the relatively strong Lewis basic nature of the  

 

Scheme 1. The outline of Cu-catalyzed asymmetric reactions involving 

nitrenoid intermediates. 

resulting lactam, and the lack of the corresponding catalytic 

asymmetric fashion. Notably, the resulting chiral bicyclic lactams 

could be used as the key precursors for the total synthesis of 

various bioactive alkaloids, such as cephalotaxine,[4b] 

squarrosine A,[4c] and fluvirosaone B.[4d] Herein, we report a 

novel copper-nitrene-catalyzed asymmetric intramolecular 

tandem oxaziridination/rearrangement reaction to produce a 

chiral fused bicyclic lactam.  

Initially, we performed our designed catalytic asymmetric 

reaction with a combination of Cu(CH3CN)4PF6 (10 mol%) and a 

bisoxazoline (BOX)-type ligand (L1) without any additive and 

used 2-benzyl-2- azidopropyl-1,3-cyclohexadione (1a) as the 
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Table 1. Optimization of ligand and reaction conditions[a] 

 

Entry CuX/AgSbF6 Additive L Solvent Y[%][b] ee[%][c] 

1 Cu(CH3CN)4PF6 - L1 DCM 9 93 

2[d] CuCl - L1 DCM NR - 

3 CuCl/AgSbF6 - L1 DCM 46 93 

4 CuCl/AgSbF6 - L1 PhCF3 19 92 

5 CuCl/AgSbF6 - L1 CHCl3 8 88 

6[e] CuCl/AgSbF6 NaBArF L1 DCM 55 94 

7[f] CuCl/AgSbF6 NaBArF L1 DCM 78 94 

8[g] CuCl/AgSbF6 NaBArF L1 DCM 84 94 

9 CuCl/AgSbF6 NaBArF L2 DCM 52 94 

10 CuCl/AgSbF6 NaBArF L3 DCM 65 94 

11 CuCl/AgSbF6 NaBArF L4 DCM 67 94 

12 CuCl/AgSbF6 NaBArF L5 DCM 67 82 

13 CuCl/AgSbF6 NaBArF L6 DCM 30 94 

14[h] CuCl/AgSbF6 NaBArF L1 DCM 41 94 

[a] Unless otherwise stated, the reactions were conducted with 1a (0.2 mmol, 

1 equiv), CuX/AgSbF6 (0.1 equiv/0.12 equiv), L (0.12 equiv), NaBArF in 

solvent (4 mL). [b] Isolated yield. [c] Determined by chiral HPLC. [d] No 

reaction.
 
[e] NaBArF (0.12 equiv). [f] NaBArF (0.3 equiv). [g] NaBArF (0.5 

equiv). [h] CuCl/AgSbF6 (0.05 equiv/0.06 equiv), L1 (0.06 equiv), NaBArF (0.3 

equiv). 

substrate. The expected lactam (2a) was obtained with a 9% 

yield and 93% enantiomeric excess (ee) (Table 1, entry 1), 

which indicated a higher enantioselectivity compared to our 

previously developed asymmetric Schmidt reaction[10e] and 

Marsden’s results.[10d] When Cu(CH3CN)4PF6  was replaced with  

CuCl, no reaction was observed, and the unreacted azide 1a 

was recovered (entry 2). Then, CuSbF6 prepared in situ from 

CuCl and AgSbF6 was examined in CH2Cl2, PhCF3, and CHCl3, 

which resulted in moderate to excellent ee values but low yields 

despite a prolonged reaction time (entries 3-5). From these 

experimental results, we speculated that a suitable chiral 

copper(I)-complex could induce high enantioselectivity while the 

above-tested Cu(I)-species did not convert substrate 1a 

completely. Considering that sodium tetrakis[3,5-

bis(trifluoromethyl)phenyl]borate (NaBArF)[11] could generate an 

active LCuX complex,[12] NaBArF (12 mol%) was used as an 

additive to improve the reaction outcome. This resulted in an 

improved yield (55%) and higher ee (94%) (entry 6). Increasing 

the quantity of NaBArF to 50 mol% produced significantly 

improved results (entries 7 and 8). However, other structurally 

related BOX ligands (L2-L4 with smaller H-, Me-, or iPr-

substituted phenyl groups, L5 with a strong electron-withdrawing 

CF3 substituent, and L6 bearing merely a Me substituent) were 

investigated under the same reaction conditions used for entry 8, 

but the results did not improve (entries 9-13). Finally, a lower 

loading (6 mol%) of CuSbF6/L1 with 30 mol% NaBArF was 

tested, which produced unsatisfactory results. Therefore, the 

reaction parameters listed in entry 8 (Table 1) were selected as 

the optimal reaction conditions for further investigation. 

Table 2. Scope of 1,3-cyclohexanedione substrate[a] 

 

[a] Unless otherwise specified, reactions were conducted at room temperature 

with 1a (0.2 mmol, 1.0 equiv), CuCl (0.02 mmol, 0.1 equiv), AgSbF6 (0.024 

mmol, 0.12 equiv), L1 (0.024 mmol, 0.12 equiv), NaBArF (0.5 equiv) in 4 mL 

DCM. Isolated yields. ee value was determined by chiral HPLC. [b] The 

reaction was carried out at 45 °C, and no product was observed at room 

temperature. 

Using the optimal conditions, the generality of this novel tandem 

reaction was investigated. Various substituents on the aryl ring 

were studied, and the results showed that the substrates bearing 

electron-donating or electron-withdrawing groups generated the 

expected lactams 2b-2i with high enantioselectivities in 

moderate to high yields. The o-substituted phenyl and 1-

naphthyl substrates produced the desired products with 

diminished yields and slightly higher enantioselectivities, which 

may be a result of the steric hindrance caused by the 

substituents (2c, 2e, 2g, 2i). Heteroaromatic substrates also 

produced the corresponding lactams 2j and 2k in high yields 

with slightly reduced enantioselectivities (75% and 80% ee, 

respectively.). In addition to the different benzyl groups listed 

above, simple alkyl substituents such as ethyl, n-propyl, and 2-

phenylethyl, were also examined. It was found that these 

substrates yielded the desired lactams in moderate to high 

yields. Esters and methyl ketones, which are functional handles 

for further derivation, were compatible with the current reaction 

conditions, and the corresponding lactams 2o and 2p were 

obtained with 85% and 83% ee in 75% and 34% yields, 

respectively. For the methyl ketone substrate 1o, the competing 

reactions on the carbonyl group at the side chain may be 

accountable for the poor yield. The benzyl azide 1q was also 

suitable under the optimal reaction conditions, and the desired 

tricyclic product 2q was obtained with a 66% yield and 72% ee. 

The absolute configurations of products 2a, 2c, 2e, and 2f were 

further verified by X-ray crystallography, and the stereochemistry 

of the other lactams was assigned by their analogs. The ketone 

groups of the products could be utilized as versatile sites for 

structural functionalization. For example, the reduction of 2m 

with NaBH4 produced the cyclic alcohol 2m' in a 71% yield as a 

major diastereoisomer.[13] The absolute configuration of 2m' was 

confirmed by X-ray diffraction. 
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Table 3. Scope of 1,3-cyclopentanedione substrate[a] 

 

[a] Unless otherwise specified, reactions were conducted at room temperature 

with 1a (0.2 mmol, 1 equiv), CuCl (0.02 mmol, 0.1 equiv), AgSbF6 (0.024 

mmol, 0.12 equiv), L1 (0.024 mmol, 0.12 equiv), NaBArF (0.5 equiv) in 4 mL 

DCM. Isolated yields. ee determined by chiral HPLC. [b] The reaction was 

carried out at 45 °C, and low isolated yield was obtained at room temperature. 

[c] The reaction was carried out at 45 °C, and no product was observed at 

room temperature.  

Considering the importance of lactams,[14] we then turned our 

attention to the scope of other ketones. Specifically, [6,5]-fused 

bicyclic lactams are important subunits found in various 

bioactive alkaloids (Figure 1); thus, a series of 1,3-

cyclopentanedione derivatives were subjected to the optimized 

reaction conditions. The R group represented different aryl rings, 

such as phenyl (4a), 4-methyl phenyl (4b), 2-methyl phenyl (4c), 

4-methoxyl phenyl (4d), 4-trifluoromethyl phenyl (4e), 2-nitro 

phenyl (4f) and 4-methoxyl carbonyl phenyl (4g), all of which all 

produced the desired [6,5]-fused bicyclic lactams with a high ee 

of 99%. Except for the o-substituted products 4c (63% yield) and 

4f (44% yield), the yields produced were >70%. Notably, both 2-

furyl and 2-thienyl substrates produced significantly improved 

results (99% ee) than their 1,3-cyclohexanedione analogs. 

Different alkyl groups were also tested under the optimized 

reaction conditions. In addition to the linear methyl, ethyl and n-

propyl groups and the sterically hindered i-propyl groups, the 

cyclopropyl and cyclopentyl groups produced the desired 

lactams with high enantioselectivities. A simple alkenyl group 

was also suitable under the optimized conditions; it produced 

lactams containing C=C bonds with 98% ee (4p) and 99% ee 

(4q), respectively. The substrate 3r, bearing an alkynyl group, 

yielded the lactam 4r with a 99% ee but low yield of 36%. 

Additionally, the activity of the key catalyst possibly reduced 

because of the coordination of the alkyne to the copper center. 

The acyclic 1,3-dicarbonyl substrates did not produce the 

desired lactams.  

A few designed control experiments were conducted to gain 

further information regarding the reaction mechanism. When the 

substrate 1e was reacted under dark reaction conditions, the 

desired product 2e was isolated in a 80% yield with a 92% ee. 

This implied that the photoinduced transformation was not the 

dominant mechanism in the current reaction (Scheme 2a).  

 

Scheme 2. The designed control experiments. 

Moreover, the liberation of gases was observed under these 

mild reaction conditions, preliminarily excluding the involving of a 

classical Schmidt rearrangement in the current transformations. 

Although a series of trapped experiments were performed, the 

capture of the active copper-nitrene intermediate failed (for 

details, see SI). Considering the high reactivity of the copper-

nitrene species, the oxaziridine was the key intermediate, 

followed by a rapid 1,2-alkyl shift process with Cu(I) as the 

catalyst, which produced the corresponding lactam. As we could 

not isolate the oxaziridine under these copper-catalyzed reaction 

conditions, the oxaziridine 3nb was prepared via a two-step 

synthesis, and its structure was confirmed by an X-ray analysis 

of its derivative 3nc.[15] Then, the intermediate 3nb was 

subjected to the optimized reaction conditions, and the racemic 

product 4e was obtained in a 76% yield (Scheme 2b).  

 

Scheme 3. The proposed reaction mechanism. 
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Additionally, when the probe compound 3db was subjected to 

the optimal reaction conditions, the recovery of the starting 

material was observed (Scheme 2c), therefore, demonstrating 

that the carbonyl group of substrates is necessary in the current 

transformation. These results supported our speculation that the 

copper(I)-catalyzed oxaziridination is a vital step in the current 

reaction. 

Based on the above results and previous literature, a possible 

reaction mechanism was proposed, as shown in Scheme 3. First, 

CuCl complexed with a BOX-type ligand and then reacted with 

AgSbF6 to yield an intermediate, which was stabilized by the 

sterically bulky anion BArF to generate the intermediate Int-A. 

Subsequently, the substrate 1a reacted with the intermediate 

Int-A to release N2 and produce the key active species Cu-

nitrene[1a,16] Int-C through the complex Int-B. The electronic 

interactions between the carbonyl group and the copper center 

perhaps had a crucial role in this process. Subsequently, Int-D 

was generated by asymmetric oxaziridination, resulting in the 

origin of the enantiocontrol in this procedure. Then, the three-

membered ring was opened via a N-O bond cleavage 

accompanied by an alkyl C-N 1,2-shift[17] to generate Int-E, 

which produced the final product lactam 2a and simultaneously 

released the catalyst Int-A for the next catalytic cycle (Scheme 

3). 

In conclusion, we have developed a novel copper(I)-catalyzed 

asymmetric intramolecular tandem 

oxaziridination/rearrangement reaction. This reaction facilitated 

the production of various chiral bicyclic lactams with moderate to 

high enantioselectivities under the mild reaction conditions. This 

novel reaction could be used to solve practical synthetic 

problems associated with the classic asymmetric Schmidt 

reaction. Furthermore, it could be useful as a synthetic method 

for the discovery of new therapeutics and agrochemicals 

composed of lactams. Notably, this study provides novel 

information on the asymmetric transformations involving Cu-

nitrene species and their corresponding mechanisms. Further 

exploration of these unique Cu-nitrene-catalyzed asymmetric 

transformations and their detailed mechanistic investigation is 

currently underway. 

Acknowledgements 

We thank the NSFC (No. 21502080, 21772019, 21772076, 

21871117, 91956203, and 21971095), the ‘111’ Program of 

MOE, the Major Project (2018ZX09711001-005-002) of MOST, 

and the STCSM (19JC1430100) and the lzujbky-2020-ct01 for 

the financial support. 

Crystallographic Data 

Crystallographic data generated during this study has been 

deposited in the Cambridge Crystallographic Data Centre 

(CCDC) under accession numbers CCDC: 2058848 (2a), 

2058852 (2c), 2058853 (2e), 2058850 (2f), 2058851 (2i), 

2058855 (2k), 2058856 (4a), 2058860 (4c), 2058857 (4g), 

2059059 (4i), 2058849 (2m′) and 2059060 (3nc).  

Keywords: chiral copper-nitrene • oxaziridination • 

rearrangement reaction • Schmidt reaction • bicyclic lactams 

[1] For selective reviews, see: a) H. M. Davies, J. R. Manning, Nature 2008, 

451, 417-424; b) Q.-S. Gu, Z.-L. Li, X.-Y. Liu, Acc. Chem. Res. 2020, 

53, 170-181; c) Y. Yang, F. H. Arnold, Acc. Chem. Res. 2021, 54, 1209-

1225.  

[2] For selectively references, see: a) I. Nägeli, C. Baud, G. Bernardinelli, Y. 

Jacqnier, M. Moran, P. Müller, Helv. Chim. Acta 1997, 80, 1087-1105; 

b) D. N. Zalatan, J. Du Bois, J. Am. Chem. Soc. 2008, 130, 9220-9221; 

c) E. Milczek, N. Boudet, S. Blakey, Angew. Chem. Int. Ed. 2008, 47, 

6825-6828; Angew. Chem. 2008, 120, 6931–6934; d) D. L. Broere, B. 

de Bruin, J. N. Reek, M. Lutz, S. Dechert, J. I. van der Vlugt, J. Am. 

Chem. Soc. 2014, 136, 11574-11577; e) M. Ju, C. D. Weatherly, I. A. 

Guzei, J. M. Schomaker, Angew. Chem. Int. Ed. 2017, 56, 9944-9948; 

Angew. Chem. 2017, 129, 10076–10080; f) A. Nasrallah, V. Boquet, A. 

Hecker, P. Retailleau, B. Darses, P. Dauban, Angew. Chem. Int. Ed. 

2019, 58, 8192–8196; Angew. Chem. 2019, 131, 8276–8280; f) Q. Xing, 

C.-M. Chan, Y.-W. Yeung, W.-Y. Yu, J. Am. Chem. Soc. 2019, 141, 

3849-3853; g) Z. Zhou, S. Chen, Y. Hong, E. Winterling, Y. Tan, M. 

Hemming, K. Harms, K. N. Houk, E. Meggers, J. Am. Chem. Soc. 2019, 

141, 19048-19057; h) Z. Zhou, Y. Tan, T. Yamahira, S. Ivlev, X. Xie, R. 

Riedel, M. Hemming, M. Kimura, E. Meggers, Chem 2020, 6, 2024-

2034; i) Y. Baek, A. Das, S.-L. Zheng, J. H. Reibenspies, D. C. Powers, 

T. A. Betley, J. Am. Chem. Soc. 2020, 142, 11232-11243; j) M. Ju, E. E. 

Zerull, J. M. Roberts, M. Huang, I. A. Guzei, J. M. Schomaker, J. Am. 

Chem. Soc. 2020, 142, 12930-12936; k) J. Zhang, C. Hou, W. Li, H. Xu, 

C. Zhao, Inorg. Chem. Commun. 2020, 114, 107787; l) Y. Dong, C. J. 

Lund, G. J. Porter, R. M. Clarke, S.-L. Zheng, T. R. Cundari, T. A. 

Betley, J. Am. Chem. Soc. 2021, 143, 817-829. For selective reviews, 

see: a) F. Collet, C. Lescot, P. Dauban, Chem. Soc. Rev. 2011, 40, 

1926-1936; b) L. Degennaro, P. Trinchera, R. Luisi, Chem. Rev. 2014, 

114, 7881-7929; c) W.-T. Wu, Z.-P. Yang, S.-L. You in Asymmetric 

Functionalization of C—H Bonds, Vol. 25, RSC Catalysis Series, 2015, 

pp. 1-66; d) H. Hayashi, T. Uchida, Eur. J. Org. Chem. 2020, 909–916. 

[3] J. Zhang, M. H. Pérez-Temprano, Chimia 2020, 74, 895-903. 

[4] a) P. Wang, H. L. Qin, Z. H. Li, A. L. Liu, G. H. Du, Chin. Chem. Lett. 

2007, 18, 152-154; b) A. J. Argüelles, G. A. Cordell, H. Maruenda, Nat. 

Prod. Commun. 2016, 11, 57-62; c) T. Nilsu, S. Thorroad, S. 

Ruchirawat, N. Thasana, Planta Med. 2016, 82, 1046-1050; d) X.-K. 

Luo, J. Cai, Z. Y. Yin, P. Luo, C.-J. Li, H. Ma, N. P. Seeram, Q. Gu, J. 

Xu, Org. Lett. 2018, 20, 991-994. 

[5] A. Stergiou, R. Cantón-Vitoria, M. N. Psarrou, S. P. Economopoulos, N. 

Tagmatarchis, Prog. Mater Sci. 2020, 114, 100683. 

[6]     For selective references, see: a) Y. M. Badiei, A. Krishnaswamy, M. M. 

Melzer, T. H. Warren, J. Am. Chem. Soc. 2006, 128, 15056-15057; b) Y. 

M. Badiei, A. Dinescu, X. Dai, R. M. Palomino, F. W. Heinemann, T. R. 

Cundari, T. H. Warren, Angew. Chem. Int. Ed. 2008, 47, 9961-9964; 
Angew. Chem. 2008, 120, 10109–10112; c) M. J. Aguila, Y. M. Badiei, 

T. H. Warren, J. Am. Chem. Soc. 2013, 135, 9399-9406; d) K. M. 

Carsch, I. M. DiMucci, D. A. Iovan, A. Li, S.-L. Zheng, C. J. Titus, S. J. 

Lee, K. D. Irwin, D. Nordlund, K. M. Lancaster, T. A. Betley, Science 

2019, 365, 1138-1143; e) K. M. Carsch, J. T. Lukens, I. M. DiMucci, D. 

A. Iovan, S.-L. Zheng, K. M. Lancaster, T. A. Betley, J. Am. Chem. Soc. 

2020, 142, 2264-2276. 

[7] For selective references, see: a) D. A. Evans, M. M. Faul, M. T. 

Bilodeau, B. A. Anderson, D. M. Barnes, J. Am. Chem. Soc. 1993, 115. 

5328-5329; b) Z. Li, R. W. Quan, E. N. Jacobsen, J. Am. Chem. Soc. 

1995, 117, 5889-5890; c) K. M. Gillespie, E. J. Crust, R. J. Deeth, P. 

Scott, Chem. Commun. 2001, 785-786; d) K. M. Gillespie, C. J. 

Sanders, P. O'Shaughnessy, I. Westmoreland, C. P. Thickitt, P. Scott, J. 

Org. Chem. 2002, 67, 3450-3458; e) X. Wang, K. Ding, Chem. Eur. J. 

2006, 12, 4568-4575; f) S. Hajra, S. M. Akhtar, S. M. Aziz, Chem. 

Commun. 2014, 50, 6913-6916. 

[8] For selective reviews, see: a) V. A. Petrov, G. Resnati, Chem. Rev. 

1996, 96, 1809-1824; b) J. Aubé, Chem. Soc. Rev. 1997, 26, 269-277; 

c) K. S. Williamson, D. J. Michaelis, T. P. Yoon, Chem. Rev. 2014, 114, 

8016-8036. For selective references, see: d) M. Brown, M. Aljarah, H. 

10.1002/anie.202107909

A
cc

ep
te

d 
M

an
us

cr
ip

t

Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.



COMMUNICATION          

5 

 

Asiki, L. M. Leung, D. A. Smithen, N. Miller, G. Nemeth, L. Davies, D. 

Niculescu-Duvaz, A. Zambon, C. Springer, Org. Process Res. Dev. 

2021, 25, 148-156. 

[9] J. Sietmann, M. Ong, C. Mück-Lichtenfeld, C. G. Daniliuc, J. M. Wiest, 

Angew. Chem. Int. Ed. 2021, 60, 9719-9723; Angew. Chem. 2021, 133, 

9805–9810. 

[10] For selective references of classical intramolecular Schmidt reaction: a) 

W. H. Pearson, R. Walavalkar, J. M. Schkeryantz, W.-K. Fang, J. D. 

Blickensdorf, J. Am. Chem. Soc. 1993, 115, 10183–10194; b) V. 

Gracias, G. L. Milligan, J. Aubé, J. Am. Chem. Soc. 1995, 117, 8047-

8048; c) K. Sahasrabudhe, V. Gracias, K. Furness, B. T. Smith, C. E. 

Katz, D. S. Reddy, J. Aubé, J. Am. Chem. Soc. 2003, 125, 7914-7922; 

d) D. Lertpibulpanya, S. P. Marsden, Org. Biomol. Chem. 2006, 4, 

3498-3504; e) M. Yang, Y.-M. Zhao, S.-Y. Zhang, Y.-Q. Tu, F.-M. 

Zhang, Chem. Asian J. 2011, 6, 1344-1347; f) P. Gu, X.-Y. Kang, J. 

Sun, B.-J. Wang, M. Yi, X.-Q. Li, P. Xue, R. Li, Org. Lett. 2012, 14, 

5796-5799; g) M. Puppala, A. Murali, S. Baskaran, Chem. Commun. 

2012, 48, 5778-5780; h) H. F. Motiwala, C. Fehl, S.-W. Li, E. Hirt, P. 

Porubsky, J. Aubé, J. Am. Chem. Soc. 2013, 135, 9000-9009; i) L. 

Gnägi, R. Arnold, F. Giornal, H. Jangra, A. Kapat, E. Nyfeler, R. M. 

Schärer, H. Zipse, P. Renaud, Angew. Chem. Int. Ed. 2021, 60, 10179-

10185; Angew. Chem. 2021, 133, 10267–10273. 

[11] a) K. Li, M.-L. Li, Q. Zhang, S.-F. Zhu, Q.-L. Zhou, J. Am. Chem. Soc. 

2018, 140, 7458-7461; b) F. Tan, X. Liu, Y. Wang, S. Dong, H. Yu, X. 

Feng, Angew. Chem. Int. Ed. 2018, 57, 16176-16179; Angew. Chem. 

2018, 130, 16408–16411; c) Q. Xiong, S. Dong, Y. Chen, X. Liu, X. 

Feng, Nat. Commun. 2019, 10, 2116-2125; d) M.-L. Li, Y. Li, J.-B. Pan, 

Y.-H. Li, S. Song, S.-F. Zhu, Q.-L. Zhou, ACS Catal. 2020, 10, 10032-

10039. 

[12] For selective references, see: a) A. N. Vedernikov, K. G. Caulton, 

Chem. Commun. 2004, 162-163; b) N. A. Yakelis, R. G. Bergman, 

Organometallics 2005, 24, 3579-3581; c) G. Wei, C. Zhang, F. Bureš, 

X. Ye, C.-H. Tan, Z. Jiang, ACS Catal. 2016, 6, 3708-3712; d) A. I. 

Wozniak, E. V. Bermesheva, N. N. Gavrilova, I. R. Ilyasov, M. S. 

Nechaev, A. F. Asachenko, M. A. Topchiy, P. S. Gribanov, M. V. 
Bermeshev, Macromol. Chem. Phys. 2018, 219, 1800323; e) K. M. 

Mesa, H. A. Hibbard, A. K. Franz, Org. Lett. 2019, 21, 3877-3881. 

[13] Z.-H. Chen, Y.-Q. Tu, S.-Y. Zhang, F.-M. Zhang, Org. Lett. 2011, 13, 

724–727. 

[14] a) N. Zhang, R. Zhong, H. Yan, Y. Jiang, Chem. Biol. Drug Des. 2011, 

77, 199-205; b) S. S. Ebada, M. H. Linh, A. Longeon, N. J. de Voogd, E. 

Durieu, L. Meijer, M. L. Bourguet-Kondracki, A. N. Singab, W. E. Müller, 

P. Proksch, Nat. Prod. Res. 2015, 29, 231-238. 

[15] E. Bourguet, J.-L. Baneres, J.-P. Girard, J. Parello, J.-P. Vidal, X. 

Lusinchi, J.-P. Declercq, Org. Lett. 2001, 3, 3067-3070. 

[16] a) R. T. Gephart, T. H. Warren, Organometallics 2012, 31, 7728-7752; 

b) K. M. van Vliet, L. H. Polak, M. A. Siegler, J. I. van der Vlugt, C. F. 

Guerra, B. de Bruin, J. Am. Chem. Soc. 2019, 141, 15240-15249. 

[17] a) C. P. Allen, T. Benkovics, A. K. Turek, T. P. Yoon, J. Am. Chem. Soc. 

2009, 131, 12560-12561; b) Y. Naganawa, T. Aoyama, H. Nishiyama, 

Org. Biomol. Chem. 2015, 13, 11499-11506; c) J. Sun, J. Abbenseth, H. 

Verplancke, M. Diefenbach, B. de Bruin, D. Hunger, C. Würtele, J. van 

Slageren, M. C. Holthausen, S. Schneider, Nat. Chem. 2020, 12, 1054-

1059.

  

10.1002/anie.202107909

A
cc

ep
te

d 
M

an
us

cr
ip

t

Angewandte Chemie International Edition

This article is protected by copyright. All rights reserved.



COMMUNICATION          

6 

 

Entry for the Table of Contents 

 

Cu-nitrene-catalyzed asymmetric transformation is merely limited in the aziridination of C=C double bonds in the past decades. 

Herein, we not only developed a novel Cu-nitrene catalyzed oxiazididition of C=O double bonds, but also achieved a tandem 

asymmetric oxiazidation/rearrangement reaction of cyclic diketones, affording a series of bicyclic lactams bearing a quaternary 

carbon center. 
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