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Ortho lithiation—in situ boration using lithium 2,2,6,6-tetramethylpiperidide (LTMP) in combination with triisopropylborate (B(OiPr)s) is a highly
efficient and experimentally straightforward process for the preparation of ortho substituted arylboronic esters. The mild reaction conditions
allow the presence of functionalities such as ester or cyano groups or halogen substituents that are usually not compatible with the conditions
used in directed ortho metalation of arenes. The arylboronic esters underwent Suzuki-type cross-coupling with a range of aryl halides, furnishing

biaryls in 53-94% yield.

The Pd(0)-catalyzed cross-coupling reaction has become onerylboronic acids have been prepared by reacting an aryl-
of the most widely used methods of accessing biaryls, and lithium intermediate, generated by deprotonation or halegen

in particular the Suzuki-Miyaura reaction, using arylboronic

acids, has emerged as one of the most popuzatalyst

systems that allow coupling with aryl chlorides have been
developed, greatly expanding the scope of the reaétion.

Recently, arylboronic acids have also been used+OC
C—N,* and C—S8 bond forming reactions. Traditionally,
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metal exchange, with a trialkylborateAlternatively, they
can be synthesized from arylhalides via Pd(0)-catalyzed
coupling with tetraalkoxydibordnor dialkoxyborané.

In 1983 Krizan and Martin introduced the concept of in
situ trapping, i.e., using a sterically hindered base to generate
an unstable lithio intermediate while having the electrophile
present. In that way they were able to ortho lithiate alkyl
benzoates and benzonitrile and trap these intermediates with
electrophiles. Recently, Caron and Hawkins applied this
methodology to the synthesis of substituted ortho boronyl
neopentylbenzoates, using lithium diisopropylamide (LDA)
with triisopropylborate (B(OiPg) present as in situ tralf.
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reaction. Treatment of ethyl benzoate with LDA/BR®D);

yields e>.<c_:lu5|veI)N,N—dnsopropylbenzam|de resultlng from a Cross-coupling conditions: (A) Pd(PBh dioxane, KPQ-3Hs0, 100
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matografically pure products.
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LDA/B(OIiPr); also led to formation of the corresponding

As illustrated in Table 2, the ortho substituted arylboronic

diisopropylamides. In contrast to these results, ethyl benzoateester$® 1—4 were coupled efficiently with sterically hindered,

devoid of any activating/stabilizing substituents could be
converted to the desired arylboronic estein 92% vyield
(entry 1, Table 1) when LTMP was employ&dUnder

with electron-rich, and with electron-poor aryl halides under
standard Suzuki-type conditions, furnishing a range of
unknown or otherwise difficultly accessiBteiaryls, includ-

analogous conditions, benzonitrile gave the expected producting products (e.g5a,f,g,i) with a potential as intermediates

2 (entry 2, Table 1) along with 2025% of the benzamide
resulting from the addition of LTMP to benzonitrite.

in the synthesis of non-peptide angiotensin Il receptor
antagonists such as losartan and analogues th€reof.

Attempts to suppress this unwanted side reaction using other In conclusion, the presented ortho lithiation—in situ
sterically hindered bases such as bis(2,2,6,6-tetramethyl-trapping of substituted arenes using LTMP/BQs; repre-
piperidino)magnesiuffi or lithium tert-butyltritylamidé? sents an efficient and experimentally simple way of synthe-
were unsuccessfit. However,2 could be isolated in 61%  Sizing ortho substituted arylboronic estétsThe mild

yield after recrystalization. As in the case of ethyl benzoate reaction conditions allow the presence of functionalities such
it is crucial that LTMP is used for the lithiation of as ester or cyano groups or halogen substituents that are
benzonitrile, sinceN,N-diisopropylbenzamide was the only usually not compatible with the conditions used in directed

is readily lithiated either by alkyllithium bases or LTMP at
—78 °C8219n contrast, there is only a single example of
the ortho lithiation of chlorobenzer?& The reaction had to
be performed at-105°C to avoid the formation of benzyne.
As seen in Table 1 (entries 3 and 4), the ortho lithiation
situ trapping works remarkably well with LTMP. Thus,

fluorobenzene is smoothly converted to the desired aryl-

boronic ester3 in 98% and 87% yield, using LTMP and
LDA, respectively?! Chlorobenzene gave arylboronic ester
4 in 96% isolated yield when LTMP was used. Again
LDA proved inefficient for the transformation, aswas
isolated in less than 30% vyield along with numerous
impurities??
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this method are currently under investigation in our labora-
tories.

Supporting Information Available: Detailed experi-
mental procedures and full characterization for compounds
1-4and5a—o. This information is available free of charge
via the Internet at http://pubs.acs.org.
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at—78°C for 2 h, subsequently warmed to room temperature over 3—4 h,
and quenched with saturated NE (100 mL). Extraction with EtOAc (3
x 100 mL), drying of the combined organic phases f8&;), and
evaporation of the solvent produced a crude product, which was dissolved
in toluene (100 mL); 2,2-dimethyl-1,3-propandiol (30 mmol, 3.13 g) was
then added. The mixture was stirred overnight at room temperature. The
toluene phase was washed with waterx350 mL), and the combined
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white crystals, mp 36C.
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