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Abstract This account covers the recent advance of the dual-mode Lewis acid induced cascade cyclization reactions in our
group. Taking advantage of the special properties of the dual-mode Lewis acids, three new types of cascade reactions have
been developed. Moreover, the applicability of the cascade cyclization reactions was explored through studying the scope of
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substrates. Finally, these reactions were employed for total syntheses of natural products.
Keywords dual-mode Lewis acid; cascade cyclization reaction; total syntheses of natural product
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Table 1 Binding enthalpies of Lewis acids towards propene and acetaldehyde and the differences calculated at M06/BSI

LA '
RN\ LA R/\/ n-binding R SNo HA R/%O/ - o-binding
R=Hor Ph R =H or Ph
Entry LA XN S0 AH,—AH, P X M) AH,—AH,
1 AuCl —41.9 —26.9 —15.0 —39.8 —28.2 —11.6
2 Pd(OAc), —16.8 —3.2 —13.6 —15.9 —3.7 —12.2
3 AuCl; —45.6 —33.9 —11.7 —46.3 —35.8 —10.5
4 CuCl —37.8 —30.7 —7.1 —36.2 —32.7 —3.5
5 AgCl —27.3 —20.5 —6.8 —25.7 —21.6 —4.1
6 AgOTf —349 —28.4 —6.5 —34.6 —29.3 —5.3
7 Cul —33.7 —28.0 —5.7 —324 —29.3 —3.1
8 CuCl, —249 —21.7 —3.2 —26.2 —23.1 —3.1
9 Ni(acac), —7.4 —5.2 —2.2 —6.7 —5.1 —1.6
10 Cu(OAc), —10.3 —10.6 0.3 —10.0 —10.4 0.4
11 HgCl, —13.1 —14.4 1.3 —13.5 —15.1 1.6
12 FeBr; —28.9 —30.8 1.9 —28.6 —33.5 5.1
13 Znl, —18.8 —21.3 2.5 —19.0 —23.1 4.1
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Entry LA N X0 AH,—AH,; Ph X N) AH,—AH,;
14 FeCl, —29.3 —32.1 2.8 —28.9 —33.8 5.1
15 ZnBr, —20.7 —23.8 3.1 —21.5 —23.7 22
16 Zn(OTf), —24.4 —27.5 3.1 —25.0 —30.0 5.0
17 ZnCl, —20.5 —24.1 3.6 —20.5 —25.7 52
18 BF, —6.7 —11.5 4.8 —49 —12.6 7.7
19 BCl; —5.6 —11.4 5.8 —3.9 —14.1 10.2
20 InBr; —22.8 —28.6 5.8 —22.4 —31.0 8.6
21 InCl, —23.1 —29.5 6.4 —222 —32.4 10.2
22 TiCly —59 —12.4 6.5 —53 —12.9 7.6
23 In(OTf)s —142 —20.8 6.6 —15.0 —25.1 10.1
24 SnCl, —7.3 —15.4 8.1 —6.2 —17.1 10.9
25 MgBr, —19.0 —282 9.2 —20.4 —30.9 10.5
26 MgCl, —18.6 —28.0 9.4 —19.9 —30.4 10.5
27 AlMe,Cl —12.8 —23.3 10.5 —11.7 —24.7 13.0
28 AIEt,Cl —13.4 —24.2 10.8 —12.4 —25.5 13.1
29 AICI, —20.4 —31.8 11.4 —19.7 —35.0 15.3
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Figure 1 The plot of n-binding enthalpies (AH,) versus the
differences of n/c binding enthalpies (AH,—AH)
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Table 3 The scope of substrates for the DA/carbocyclization cascade reaction
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Entry Diene Dienophile Yield/% Endolexo
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* 4
The scope of substrates for the second generation DA/carbocyclization cascade reaction
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