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I ntroduction

Among severa bismuth compounds described for their
use in organic synthesis® bismuth(lIl) tris(trifluo-
romethanesulfonate), commonly called bismuth triflate,
has received increasing interest over the last few years,
and many publications have reported its powerful Lewis
acidity, offering a new reagent for various catalytic reac-

Abstracts

tions. Bismuth(l1l) triflate can be prepared from cheap
triphenylbismuth? or bismuth(l11) oxide Bi,O,,% and triflic
acid. The displacement of trifluoroacetate groups of bis-
muth(111) trifluoroacetate by an excess of triflic acid has
also been reported.*

(A) Bismuth(l11) triflate is an efficient catalyst for the Mukaiyama

TMSO Ph

aldol-type reaction and shows higher catalytic activity than other OT™MS Bi(OTf),4H,0

metallic triflates such as scandium, ytterbium, or cerium.® Ketones, (1 mol%) 0

aldehydes, and acetals may be used as electrophiles with aromatic ©/ + Ph_{ — synlanti=55/45
and aliphatic silyl enol ethers to lead to the corresponding B-hy- H C?ZCIZ'

droxycarbonyl compounds in the presence of 1-5 mol% of cata- 70 9(5"%0‘5 h

lyst.

(B) Friedel—Crafts acylation of monosubstituted benzene deriva ) COPh

tives by acetyl and benzoy! chlorides catalyzed by bismuth(l11) Bi(OTf),

triflate has been reported to occur in 75-96% yields. Good selec-
tivities for the para product were observed.®

(10 mol%)
+ PhCOCl —m————> olmlp=19/2/79

solventless,

reflux, 5 h

95%
(C) Bismuth triflate catalyses both classical and non-classical Me
Diels-Alder reactions involving conjugated olefins,” carbonyl ~_ _H Bi(OTNy4H,0 Me
compounds? and imines,® e.g. the reaction of various unfunction- (5 mol%) H
alized dienes and glyoxilic acid in water 8 J + 0 [ cisftrans: 39141

HOOC water, r.t., Sh
70% HOOC

(D) The rearrangement of aryl epoxides has been reported to lead
to aldehydes and ketones in 73-92% yields by using 0.1 mol% of
bismuth triflate as catalyst.'® The reaction was found to be regio-
selective, particularly for stilbene oxide, for which only the phenyl
group migration was observed.

Oy Bi(OTH,xH,0 (0.1 mol%) Ph: 20,

JDTAN

H Ph

CHCL,rt,20min  p/ g
92%

(E) Bismuth triflate catalyses the conversion of epoxidesto 1,3-
dioxolanes in the presence of acetone in 94-99% yields.!! The ac-
tivity of bismuth triflate, compared to those of bismuth trifluoro-
acetate and bismuth trichloride, was shown to be superior.
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Bi(OTf), (1 mol%) 0><
acetone, reflux, 15 min o
99%
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(F) The use of bismuth(l11) triflate in acetylation of acohols and NHTs ) NHTs
diols by acetic anhydride has been reported simultaneously by ~ A0 (10 equiv)
several research groups.? From Otera's group'?? acetylation of y SUOTR;4H,0 (1 mol%) OAc
various functionalized primary and secondary alcohols is easily solventless, 25 °C, 5 h
carried out in the presence of small amounts of bismuth triflate 9%8%
(0.01-1 mol %) in yields of 80-99%.
(G) Bismuth(lll) triflate catalyses the three-component reaction OMe

through the Biginelli reaction, where urea, a p-ketoester and an
aldehyde are assembled into a dihydropyrimidinone in 58-95%
yields.®

Bi(OTH),
2 (2 mol%) o
O CH CN,
rt,1.5h EO /t‘

1.5 equiv. 95%

N7 o
H
(H) Bi(OTf), catalyses the allylation of aldehydes and adimines HO
using allyltributylstannane.** The catalyst is re-usable without loss (HO Bi(OTD, (2 mol%)
of activity during four cycles. Acetals, in the presence of alyltrime- BzOH 21 equiv.)
thylsilane as the allyl donnor, undergo also an alylation reaction to + N SBY IO 10 min
homoallylic ethers.'> MeO OMe T osv MeO OMe
OMe OMe

(1) Bismuth(l11) triflate promotes the intramolecular Sakurai cycli-
sation (IMSC) of homoallylic alcohols and aldehydes leading to
the corresponding 4-methylidenetetrahydropyrane derivatives in
84-98% yields.1

1\ Bi(OTH,1H,0
TMS OCON(iPr), ey
SN + CH, 01 .
CHO HO Ph 2

(J) Thefirst example of bismuth(l11) triflate-catal ysed oxidation of
organic compounds has been reported in the one-pot selective
oxidation of internal epoxides to a-diketones.r” The reaction
proceeds in DM SO under an oxygen atmosphere (1 atm).

Bi(OTf), (5 mol%)

Mﬂpr)z
~78t00°C,2h Bt
91%
0
[ To (X
o}

0, (1 atm)
DMSO, 100 °C, 80 min
51%
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