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Generation and reactivity of metal enolate by flow chemistry
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Enolate is one of the most important reactive species in organic chemistry.
The metal enolates of ketone, ester and amide have been well known and their generation and
reactivity are well investigated. They are important reactive species in organic synthesis. On the
other hand, the aldehyde metal enolate is thought to be an important species in synthetic organic
chemistry, but there is no direct method for its generation from the corresponding aldehyde. 1
thought it might be possible for the direct generation of aldehyde enolate by using flow chemistry,
which is effective for the generation of short-lived species. After intensive investigation,
however, it was found to be very difficult to generate this synthetically useful species directly.
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Table 1. The reaction of 3-phenylpropanal
and benzaldehyde using LDA

Time (s)
Entry  Flow rate

S1 S2 1 2 3 4 5
(mimin) 0TS T (%) (%) (%) (%) (%) (%) (%)
1 0.5 155 55 55 21 13 12 15 1
2 1 78 27 54 18 12 2 13 25 1
Ph O__OH Ph O_ _OH 0]
Ph”" Y OH Ph>"0H PhNH
Ph OH Ph Ph  OH Ph Ph
1 2 3 4 5
2 LiHMDS
LDA
LiHMDS
#JC, 3-phenylpropanal  LiHMDS -78
10
NMR
4_7ppm

LiHMDS 1,2

Starting material

Ac,0

LiHVMDS

Starting material

New peak

AL

ZnCl,, BF,0Et,

#
Figure 2.
3 LiTMP
LiTMP
-phenylpropanal
flow condtions
o ttve N O -OH
° e /\)J\H THF, -78 °C 10 ~40%
Ph OH Ph
olio
Ph/\v)\I%LH
Ph
4 Metal-TMP
Li Na, Mg
NaHMDS
EtMgBr  HMDS



LiTMP

LiTMP  MgBr, ZnCl,,

AICL,
ZnCl,
0  TMPZnCILiCI oH @ Ph 0__OH
ket
2 o~y THF, -20 °C Ph/\)\EU\H ' \/;/\/\g
Ph Ph OH Ph
5% 33%
ATPH

LDA, LiHMDS, LiTMP

LDA

LDA B -
LiHVDS

1,2-
LiTMP

Na, Mg, Ti, Zn
TMPLEI  ZnCl,
TMPZnCI

http://ww.ykbsc.chem.tohoku.ac. jp

€Y
HAYASHI, Yujiro

00198863



