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Synthetic Applications of Photoacid Generators in Mukaiyama Aldol Reaction
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Triarylsulfonium type photoacid generators effectively promoted the Mukaiyama aldol reaction of
several ketones. By utilizing PAGs containing less coordinating organic anions, the reaction under only
0.05 mol% or less of the loading completed under /v irradiation to give the desired products in good to
excellent yields. This chemistry was also expanded to the nucleophilic addition reaction of ketene silyl
acetals to lactonic carbonyls.
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Table 1. Survey of effective PAGs.
oTBS hv (365 nm, LED) >
Me i /I\ Me
OFEt CH,Cly, 1, 2 h
) TBS = t-BuMe,Si  gjastereoselective 3
(1.1 equiv)

__________________________

N

2 1a (0.005 mol%) 93

- ' Entry PAG (mol%) Yield? (%)
Q+ 1a (0.05 mol%) 99
@SPh ! (
@ E 3% 1a (0.05 mol%) 0
i 4 1b (0.05mol% 76
! ¢ (
(

)
1a [X = B(CgFs5)4] | 5 1c (0.05 mol%) 54
1o [x =0Tf] b8 1d©05mol%) %8
1c [X = PFg] E 7 none 0
1d [X = PF3(CoF5)3] @ Yields based on isolated products.

___________________________

b No light irradiation.
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Photoacid generators (PAGs) and its applications
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Acid-induced Mukalyama aldol reaction
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Survey of effective PAGS

O PAG 1 TBSO —CO,Et
Me OTBS M
" %\ g ’
OFt CH,Cl,, rt, 2 h
223 (1.1 equiv) diastereoselective 33

Entry PAG (mol%) Yield? (%)

Q ~ 1 1a (0.05 mol%) 99

SLQSPh 2 1a (0.005mol%) 93

3 1a (0.001 mol%) 43

@ 4 1b (0.05 mol%) 76

5 1c (0.05 mol%) 94

1a [X=B(CeFs)l 6  1d (0.05 mol%) 98
1b [X = OTf] St SRR

1c [X = PFg] 7 1a (0.05 mol%) 0

1d [X = PF3(C2F5)s] 8 none 0

? Yields based on isolated products.
5 No light irradiation.
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Reaction of ketones

PAG 1a (0.05 mol®
O OTBS a(0.05mol%) 5 _co,Et
R1J\R2 i %\OEt >~ 1TNR2
CH,Cly, 1t
2 (1.1-2.0 equiv) 3

TBSQ ,—CO2E

TBsQ o~ COEl Loy ~COEt  TBSO 50025
Me X f

3a 99% (1 h)

Me Me
3d 93% (3 h)

r8so —CO2Et CO,Et

TBSO ,—CO2Et  1Bgo ,—CO2EL TBSO
OO Al
S 0

3e 90% (1 h) 3f 47% (2 h) 3g trace (2 h) 3h 87% (2 h)

3b 87% (2 h) 3c 85% (2 h)

PAG 1a (0.05 mol%)

o OTBS

ﬂ + %\ » Ph—=—=—Ph
Ph Ph OEt  CH,Cl,, rt, 1.5 h

3i

(1.1 equiv) 5 89%

Two-step synthesis of poly-substituted naphthalenes
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