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Abstract

"Solvent-Free" Lewis Acid Catalyzed Carbon-Carbon Bond Forming Reactions were examined
using rare earth (III) triflate as a catalyst. Mukaiyama aldol reactions proceeded quite smoothly in the
presence of small amount (0.1 - 1 mol%) of Yb(OTf); or Sc(OTf), to afford the corresponding aldol
products in excellent yield. In addition, the reactions of ketene silyl acetal derived from ethyl acetate
with aldehydes were promoted by a very small amount (0.01 mol%) of Sc(OTf),. Their reactivity
under solvent-free conditions were found to be much higher than that in solution state.
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run Lewisacid (mol%) reaction time  yield(%)
1a TiCly (20 mol%) 30 min trace
240 BF3-OEt; (20 mol%) 30 min trace
3 CLTi(OiPr)2 (20 mol%) 4h trace
4 FeCl3 (20 mol%) 4h 20
5 Yb(OTf)3 (10 mol%) 10 min 90
6 Yb(OTf)3 (1 mol%) 30 min 81

@ The reaction was carried out at —78 °C ~ 0 °C.
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1 solvent-free 10 min 90
2 CH,Clp 2h 61
3 - 8h 82
4 CH3CN 15h 21
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(syn / anti)
iMe 5
12 Yb o PhCHO 81
2a p-MeOCgH4CHO 60
3@ Sc 93
40b ,tms PhCHO 97
5ab Et0 @,cno 95
6 SiMe 3 PhCHO
MeO Y 89
7¢ 2
8 p-MeOCgH4CHO 91
9 2-furaldehyde 95
1025 81
HO
11 g O 80
124 Yb CgH7CHO 71
134 ¢-CgH11CHO 76
1424 Sc p-CICgH4CHO 95
15a4 ; p-NO,C6H4CHO 81
16 Yb OSiMe 3 PhCHO 85
(44/56)
17 s MO 91
(90% E) (44 /56)
18 Yb SiMe 3 87
6/64
PhO Bersh
(87% E)
19 SiMe 3
93
PhO (39/61)
(87% 2)

@ Reaction time: 30 min. % The reaction was catried out with 0.1
mol% of the catalyst. ¢ The reaction was carried out with 10 mol% of
Sc(OMs)3. 9 M(OTY)3 added to a mixture of 1and 2.
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