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A rapid and efficient procedure for the preparation of 5-benzyl-3-aminoindazoles 1 is reported. Key inter-
mediates are fluoro-cyano diarylmethanes 2 which have been obtained by two different synthetic
approaches. Benefits of these methods result from the use of commercially available starting materials
and practical experimental conditions that allow easy scale-up.

� 2009 Elsevier Ltd. All rights reserved.
The indazole ring system represents the core skeleton of an
important class of heterocyclic compounds possessing a broad
range of biological activities.1 For this reason the development of
a wide array of synthetic approaches for their preparation has been
reported in the literature.2 In particular, 3-aminoindazole deriva-
tives have attracted great interest due to their activity against a
number of pharmacological targets, including kinases,3 central ner-
vous system,4 and inflammatory pathway.5

In the course of a drug discovery program, aimed at finding new
low molecular weight kinase inhibitors,6 we had to devise an effi-
cient synthesis of 5-benzyl-3-aminoindazoles 1 to be further elab-
orated at the amino moiety. We needed to prepare a series of such
compounds and were particularly interested in fluorinated 5-ben-
zyl derivatives. Methods for the preparation of 3-aminoindazoles
typically involve the reaction of a 2-haloaryl nitrile with hydra-
zine7 thus, according to our purpose, we required an efficient
and practical synthesis of unsymmetrical diarylmethanes 2, which
are important building blocks in organic synthesis.8

To obtain the key intermediates 2, we pursued two possible alter-
native routes: (A) reduction of diarylcarbinols, in turn obtained by
addition of Grignard reagents to 3-cyano-4-fluorobenzaldehyde;
(B) palladium-catalyzed cross-coupling reaction of benzylbromides
with 3-cyano-4-fluorophenylboronic acid (Scheme 1). To possibly
extend the scope of this approach, a number of papers recently re-
ported the use of benzylic carbonates and phosphates in cross-cou-
pling reactions with aryl and heteroarylboronic acids.9

According to route A,10 bromoarenes 4 were treated with magne-
sium to generate the corresponding Grignard reagents that were
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then allowed to react with 3-fluoro-4-cyanobenzaldehyde to pro-
vide diarylcarbinols 3 in excellent yields.11 Temperature control
seems to be a critical parameter, as keeping the reaction tempera-
ture between�5� and 0 �C prevents the oxidation to the correspond-
ing ketones.12 Initial attempts to reduce these diarylcarbinols to the
desired diarylmethanes 2 via reaction with triethylsilane under a
variety of conditions were unsuccessful. Remarkably, good results
were obtained by using iodotrimethylsilane, generated in situ from
chlorotrimethylsilane and sodium iodide in dry acetonitrile.13

Although substrates are electron-deficient benzylic alcohols, this
reagent provided high yields of deoxygenated products leaving a
reduction-sensitive functional group such as the nitrile unaf-
fected.14 Noteworthy, this reaction sequence has been successfully
Scheme 1. Retrosynthetic approaches to 5-benzyl-3-aminoindazoles.



Table 3
Preparation of 5-benzyl-3aminoindazoles 1a–f

Entry X R1 R2 1, Yield (%)

a CH H H 77
b CF F H 92
c CH F F 88
d CH F CH3 88
e CH F H 76
f N H H 85
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scaled up and applied to 50 g of starting material; no chromato-
graphic purifications are needed to obtain key intermediates 2a–b
(Table 1).

Aiming at a shorter synthesis still amenable to be scaled up, we
then investigated the aforementioned route B, where the benzylic
carbon atom of the diarylmethane moiety could be directly ob-
tained in the right oxidation state, thus avoiding the reductive step.
The use of benzylic halides is not so common in the Suzuki–Miya-
ura cross-coupling, maybe because their use involves both the acti-
vation of a sp3-hybridized carbon atom, not so prone to the
oxidative insertion of a transition metal, and the slow reductive
elimination of the cross-coupled product from the catalyst. Not-
withstanding these drawbacks, Duchêne reports about the success-
ful regioselective cross-coupling of a benzylic bromide with
respect to an arylic bromide, with aryl- and heteroaryl-boronic
acids.15,16 As 3-cyano-4-fluorophenylboronic acid is commercially
available,17 we synthesized compounds 2b–f using benzyl bro-
mides as electrophilic components of the Suzuki–Miyaura cross-
coupling reaction in the presence of 2% Pd(Ph3P)4 complex as a cat-
alyst and K3PO4 as a base. The reaction was carried out in fairly
good yields on a 10 mmol scale by refluxing in toluene for some
hours (1.5–8 h) (Table 2).18

According to a comparative analysis between the two reported
routes, method B results quite straightforward and allowed us to
avoid the synthesis and the use of a Grignard reagent, highly unde-
sirable in an industrial process. Furthermore, it fulfills the request
of a green chemistry process. As for the costs, the two methods
seemed to be comparable, but approach B is slightly better in
yields, as shown by the synthesis of compound 2b.
Table 1
Preparation of diarylmethanes 2a–b

Entry R1 R2 3, Yield (%) 2, Yield (%)

a H H 91 96
b F F 87 88

Table 2
Preparation of diarylmethanes 2b–f

Entry X R1 R2 2, Yield (%)

b CF F H 85
c CH F F 66
d CH F CH3 75
e CH F H 90
f N H H 57
Having succeeded in developing a practical and efficient syn-
thesis of diarylmethanes 2a–f, these intermediates were treated
with 5 equiv of hydrazine hydrate in n-butanol to provide target
products 1a–f (Table 3).19 Interestingly, despite the presence of
several regiochemically different fluorine atoms on various sub-
strates (entries 2b–e), reaction conditions allow a good yield con-
version with a high degree of regioselectivity.

In conclusion we have presented simple and efficient synthetic
procedures of coupling reactions developed to obtain 5-benzyl-
substituted 3-aminoindazoles. Advantages of this method result
from the use of easily available starting materials and practical
experimental conditions. So obtained derivatives will be useful
for the preparation of functionalized structurally more elaborated
compounds.
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