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Development and application of the cyclic carbon framework construction by the
catalytic domino type reactions
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The development of efficient methods and effective ligands for catalytic
synthesis of useful compounds was conducted. First, the one-pot synthetic method for ketones through
palladium-catalyzed 1,2-addition and oxidation was achieved with the thioether-imidazolium chlorides. In
this catalytic transformation, various monoheteroaryl and diheteroaryl ketones were prepared with high
efficiencK. Then, we developed novel ether-imidazolium chlorides as Ii%and precursors for transition
metals. The palladium/ether-imidazolium chloride system realized the efficient synthesis of various
biheteroaryls from heteroaryl chlorides and heteroaryl boron reagents.
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Figure 1.

° S1: Ar= 2,4,6-(Me)3-Ph, R= Me
° cl S2: Ar= 2,4,6-(Me)3-Ph, R= Ph

Ar/N\/NQ $3: Ar= 2,4,6-(Me)3-Ph, R= i-Pr

S4: Ar= 2,6-(-Pr),-Ph, R= Me
< S5: Ar= 2,6-(i-Pr),-Ph, R= Ph
R S6: Ar= 2,6-(i-Pr),-Ph, R= i-Pr
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Table 1.
(e} S5 (e}
[Pd(allyl)Cl],  Ar-X
D H PhB(OH) D Ph
2
N Cs,CO5 N
dioxane

entry Ar-X yield (%) entry Ar-X yield (%)
1 Ph-Br 21 6 3-MePh-| 87
2 Ph-I 82 7 2-MePh-| 95
3 4-CF3Ph-I 86 8 2-i-PrPh-| 93
4 4-MeOPh-| 79 9 26-(Me),Ph-I 92
5 4-MePh-I 83 10 none 5
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Table 3.
NHC-HCI (2 mol%)
R N Pd (1 mol%) R N
XFSg PhB(OH), (1.5 equiv) X pn
Cs,CO.
1a : R= MeO, X= CH dioxane, 80 °C
1b:R=H, X=N

entry 1 NHC-HCI Pd yield (%)
1 1a o1 Pd(OAC), 49
2 1a 02 Pd(OAC), 88
3 1a 03 Pd(OAC), 2
4 1a 04 Pd(OAC), 94
5 1a 05 Pd(OAC), 94
6 1a o]} Pd(OAc), trace
7 1a o7 Pd(OAC), 0
8 1a 08 Pd(OAC), 4
9 1a 09 Pd(OAC), 0
10 1b 02 Pd(OAC), 3
11 1b 04 Pd(OAC), 94(99)°
12 1b 05 Pd(OAC), 91
13b 1b 04 Pd(OAC), 4
14 1b 04 [Pdallyl)CIl, 90(98)°

290 °C, ® Pd/04 = 1/1.
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Table 4.
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entry NHC-HCI Pd source yield (%)
1 04 [Pd(allyl)Cl], 82
2 IMes-HCI [Pd(allyl)Cl], 18
3 IPr-HCI [Pd(allyl)Cl], 28
4 SIPr-HCI [Pd(allyl)Cl], 2
5 - [Pd(IPr)(allyl)Cl] 22
6 - [Pd-PEPPSI-IPr] 18
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Scheme 8.
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