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Introduction

Organotrifluoroborate salts are a unique class of orga-
noboron compounds that have emerged as promising syn-
thetic reagents. The tetracoordinate nature of the boron in
these complexes, enhanced by strong boron-fluorine
bonds, was anticipated to prevent undesired typical reac-
tions of trivalent organoborons. This, in turn, would make
the organotrifluoroborates essentially a protected boronic
acid or boronate ester reagents.'

The most convenient method for the preparation of these
compounds from boronic acids and derivatives utilizing
the readily available and inexpensive KHF, was described

by Vedejs and co-workers.? In combination with this pro-
cess, potassium organotrifluoroborates can be readily pre-
pared by the transmetalation of organolithium or
organomagnesium reagents with trialkylborates.® Alterna-
tively, they can be synthesized by various catalyzed or un-
catalyzed hydroborations of alkynes or alkenes.*

The utilization of organotrifluoroborates in organic syn-
thesis led to the preparation of more functionalized com-
pounds. In this way, several functional group inter-
conversion reactions have been performed,’ which ex-
pands the range of retrosynthetic pathways using organo-
trifluoroborates as key intermediates in complex molecule
synthesis.

Abstracts
(A) The cross-coupling reaction of potassium aryltrifluoroborates Ar—N,BF, R2—x1
with arenediazonium salts® can be performed at low temperatures Ar—R' =<———— R'BFsK | ———  R'-R?
and in absence of a base. However, the cross-coupling reaction of [Pd] cat. [Pge]lsc:t-
aryl-, alken-1-yl, alkyl-, allyl-, and alkyn-1-yltrifluoroborates with
aryl halides or triflates requires the addition of a base to proceed.” R'= Ar, alkenyl R' = Ar, Alk, alkenyl, alkynyl
R? = Ar, alkenyl, allyl, Bn
X' =Br, I, OTf, OTs
(B) Several chiral rhodium(I) complexes promoted efficiently the o 1)
conjugated addition of potassium alkenyl- and aryl-trifluoroborates
to o,B-unsaturated ketones to give the corresponding Michael ad- | cat. [Rh]
. ) . ) s : +RBFsK ——————>
ducts in good yields and enantiomeric excesses. | | .
60-99%
71-99% ee
(C) Enantiomerically pure cyclopropanes can be obtained in high R R
yields from Suzuki-Miyaura cross-coupling reactions of potassium g B(OH) Pd(PhP)
. . . L 2 5 3F)4

cyclopropyltrifluoroborates and aryl bromides with retention of the \—/ — —_—

PERI PhMe-H,0
configuration. BFAK  KoPO,H,O, A Ar
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87-92% 76-91%

R = Alk, Ar
Ar= 4-PhCGH4, 4-ACC6H4, 2-MeOC6H4
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(D) Raeppel and co-workers developed a three-component Lewis R
acid-catalyzed Mannich-type reaction using potassium organo- F|l1 1) PhMe, r.t. or 90 °C lll Ré
trifluoroborates (aryl, vinyl, and allyl reagents) as an extension of the ~__N_ ~ + o# > pge for 10 min, then rt. R2” Y
standard Petasis reaction.'” R® H 2) R*BFgK RS

BF5 OEt, (25 mol%)
1 min, r.t. th °
min, r.t. then 90 °C 20-98%
(E) Aryl-, heteroaryl-, alkenyl- and alkynyltrifluoroborates are rap- Nal
idly converted into the corresponding iodides under mild conditions =~ RBFsK ~————— > R~
using sodium iodide in the presence of chloramine-T. The reaction is Ch'olfiaFm'r“te‘T 54959,
s L — (]

stereospecific and proceeds in moderate to excellent yields.!

R = Ar, Hetar, alkenyl, alkynyl

(F) The cross-coupling of alcohols and amines with potassium orga-
notrifluoroborates catalyzed by copper(Il) under mild and essentially
neutral conditions gave the corresponding ethers and amines in mod-
erate to good yields. A broad range of functional groups are tolerated

R2

2 3 2 .0
RioN <~ NART Coimrk ) OH L ROR?
3 Cu(OAc)2'H,0 Cu(OAc)2-H,0

CHClp, 4 AMS DMAP, 4 AMS  67-95%

¢ rt.to 40 °C, O,
on both of the cross-coupling partners.'? 53-98% CHCl 1t O
R = alkenyl, A
R’ = Ar ROk AT
R2R%=H, Alk, Ar o
(G) Potassium organotrifluoroborates can also be useful precursors al Cl

of boronic esters via the intermediate formation of dihalogeno-
borane.'?

\/\/'\ 1) SiCly

BFsK 2) MeOH, then pinacol

(H) The cross-coupling reaction of potassium organotrifluoroborates
and aldehydes to access ketones under mild conditions via a Heck-
type mechanism gave the corresponding ketones in good yields.'*

[Rh(CH,CHo)Cl], (1.5 mol%)
AT 4 ARBFK el > AT AR
P(t-Bu)s (3 mol%), 80 °C
dioxane—acetone

82-97%
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