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In this research, we aimed at the establishment of the new transformation
reactions based on understanding the specific features of silicon-containing unsaturated organic
molecules by means of the mechanistic and experimental studies on the Lewis acid-catalyzed selective

cycloaddition reactions using silicon-containing unsaturated organic molecules. As a result, we
have developed some new selective synthetic methods using the effect of silicon substituents. The
obtained insights on the effect of silicon substitution towards the synthetic utilities would cause

fu:the: developments and applications of organic reactions using heteroatom-based unsaturated
molecules.
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Table 1. [3+2] Cycloaddition reaction.

T,

Lewis acid
(10 mol%)

\ CICH,CHCI
25°C,3h |,

4 (1.0 equiv) 5a (2.0 equiv)

fo) Measl

+
R Ph

entry R Lewis acid conv. (%)? yield 6 (%)? yield 7 (%)?
1 SiMe,Ph  TiCl, (1.0 equiv) 100 19 (12)b 81 (76)P

2 SiMe,Ph  Ga(OTf)3 100 38 32

3 SiMe,Ph In(OTf), 100 45 16

4 SiMe,Ph  Sc(OTf)3 100 74 (60)° 12 (8)?

5 Me Sc(OT)y 46 N. D. 12

2 Determined by "H NMR. ? Isolated yield. € In CH,Cly, at—78 °C, for 1 h.

Table 2. Scope of substrates for the [3+2]
cycloaddition reaction.
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S 0D Ko i H #iFH & Table 2 1[Z/R L7-.
vu»:/y®&4$E@%&Wuiﬁ%
REEIEAET DA FBERIL)E A 6e
THY, Y FoOEHBRERICIE Y x =L
DAz @ﬁ@?»%»%ﬂﬁﬁi ETHo
7 F T, TUNAYTG D A EiEL S

WCHHEA O A FBEBRIEPEHFTRETH Y,

FRIZERm WY A(RY 2AF LU )l
/V%%ﬁTTé? DI A S i LAY T e
%, FXEEMIZXIGT 5 [3H2]BR LA i
ﬁ%%nt.

B. f YU LI 2T I Tk
B- U A /& DRA21BRALAT IS

AR DO RSZEBWT, B-v U > ) iT
BRATCT N ENERETD - A )
Y8 EHNWILEZA, B-UNAL 8D
TIFENET VT b DT
AL & D242 BRALAINEE T k> Ty
sa 7T UHEKR 9 BNELND Z L E R
L7, ARBSZEBW T, Lewis BRfifi =N
RBR2JBALAT AR 10 & DA iRk
REREELH 25T LN 7= (Table
3). fLFEERRED TiCl, & AWV 7=54, [3+2]
BRAGAT IR 10 23MESE 215 5 AU 7= (entry 1).
LT, fillliiEo Y 7T — MNMEE
%wé:&f,iﬁ%%ﬁﬁﬁmib
In(OT); =AW 7=HA 10k B IE R < 3tk
?épuﬁﬂMﬂm¢9ﬂ%Ent@Myg
FEx DA T AR Z L7223, ARk
WEPRMED X S b BIZR bR Tz
(entries 4-7). it, EYEDOE WA 2T Ll
BEAHWDRTIE, HNREEZ TTF5Z &

T, [221BRALAT A 9 oD AL Bl g IR 703 1)
L2 Ehbhrot.

Table 3. Screening of Lewis acid catalysts.
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10 TiCly (1.0 equiv) -78°C, 1h 100 trace 67
2 Sc(0Thg 25°C,24h 50 37 13
3 In(OTf)5 25°C, 6h 94 60 34
4 InClg 25°C,24h 48 32 15
5 InBra 0°C, 2h 100 63 32
6 Inlg 0°C, 2h 100 49 36
7 In(NTf,)g -30°C, 2h 100 56 39
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Table 4. Scope of substrates for the [2+2]
cycloaddition reaction.
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