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WFZERC R OMEEE (330) : Novel thioether—imidazolinium carbene 1igands were developed and
the palladium/thioether—imidazolinium chloride system was proved to be an efficient
catalyst for the 1,2-addition reactions of organoboron reagents to aldehydes. This
reaction system can be an environmentally benign synthetic method because of
its tolerance for aqueous reaction conditions. In addition, efficient synthesis of
3—arylphthalides via palladium—catalyzed 1,2-addition with thioether—imidazolinium
carbene ligands was successfully achieved.
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Figure 1.

la: Ar= 2,4,6-trimethylphenyl, R'= H, R?= SMe
1b: Ar= 2,4,6-trimethylphenyl, R'= H, R?= SPh

1c: Ar= 2,4,6-trimethylphenyl, R'= H, R?= Si-Pr
1d: Ar= 2,6-diisopropylphenyl, R!= H, R?= SMe
le: Ar= 2,6-diisopropylphenyl, R'= H, R?= SPh

1f: Ar= 2,6-diisopropylphenyl, R'= H, R?>= Si-Pr
1g: Ar= 2,6-diisopropylphenyl, R, R?= i-Pr
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1le (1 mol %)
2-naph™ "H  [pdallyl)Cl], (0.5 mol %) OH
+
base (2-3 equiv, 2-naph Ph
[Bl—Ph sE:nIventq ) P
1.5 equiv 100 °C, 0.5-2.0 h
entry boron base solvent yield (%)
1 KF3B-Ph  Cs,CO3 dioxane 8
2 KF3B-Ph  Cs,CO3; dioxane/H,O (12/1) 69
3 KF3B-Ph  Cs,CO3 dioxane/H,O (6/1) 89
4 KF3B-Ph  Cs,CO; dioxane/H,O (3/1) 75
5 KF3;B-Ph  Cs,CO; toluene/H,O (6/1) 95
6  KF3B-Ph Cs,CO4 H,0 76
7 (HO),B-Ph Cs,CO; H,0 83
8 (HO),B-Ph K,CO3 H,O 78
9 (HO),B-Ph Na,CO; H,O 80
10 (HO),B-Ph  CsF H,O 27
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1.5eq 100°C, 2h
entry RCHO yield (%)2
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Scheme 2.
O
CHO 3a (1.5 eq)
2a
1le CsF (2 eq)
Pd(ll) dioxane
68%
o)
io
Ph
4aa
1le CsF (2 eq)
Pd(ll) dioxane
0%
0]
OMe
©\)J\ + Ph—CHO
B(OH), 6
5(1.5eq)

WIT, RGO 2fx 17572, /N7
U7 AJEIE. OfliodoPd (dba),, Pd, (dba) ,% i
W XTIV G 30% B ORINERICE £
ST, 24liD/RT T LTI, [Pd(alyl)Cl],
A 68%IN 2 & 7~ L 7= fiZPd (0Ac) ,. Pd(acac),
72 ETH 30%HEDEIE LG 2 e ho T,
Iz, toluene, dioxane. DMA, DMF. DMSO72
EOWRBEATE 2 Gt L& Z A, DMA, DMF,
DMSO 72 & @ @ fi M v I8t Cid 4 < SO I AT
9, tolueneZ H\ 7= & x| 78% F TILXR
e S LTz, & I, NaF| KF, CsF, Cs,C0,,
K,PO, 70 & O IEREIE FL A2 Mt L7223, CsF& v



BN REHZDH0E RWET Z L
sk notr, 72 =/)LR Uk 3a% 2.5 K&
FCHT LIFRIEEENICRIS S EIT L,

9T%IE T HM & T A INBALIR daa% 1572,

Table 2.
R O
R
\©iu\OMe
CHO
2[&)15 Ri H 1e R o)
2b: R= OMe [Pd@lyhcl), R
+ _— O
, CsF (2 equiv)
(HO);BR toluene R
(2.5 equiv) 80°C,1h 4
3a-h
, yield
entry (HO).BR product

*%)°

Ph O, o Ph
1 (HO)ZB© O dab 87
2 O
Q (e}
: (Ho)zBOOMe i >\. 4ac 85
2 O OMe
R 0 R
(o]
(Ho)ZB—G O 4ad 99
y O
Cl O. o al
(HO)ZB@ O dae 99
e @
O
58 (HO)B NMe GD 4af 85
O NMe
3f

N

w

S

Q

= (e}
HO),B
g O @ (N 4ag 75
39 s
O
p o
7 (HO)ZBgzi % 4ah 52
3h
(e}
w00 o LS
8 2 MeO Ph 4ba 85
3a
MeO

2 Instead of toluene, dioxane was used as a solvent.
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