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Abstract

In this Letter, we report a novel approach to the preparation of 3-anilino-pyrazin-2(1H)-ones and 3-anilino-quinoxalin-2(1H)-ones
from the corresponding 3-halo pyrazin-2-amines and 3-haloquinoxalin-2-amines, using a microwave-mediated Smiles rearrangement.

© 2008 Elsevier Ltd. All rights reserved.

Amino-pyrazinones and amino-quinoxalinones are fre-
quently encountered in the chemical literature as versatile
scaffolds for medicinally relevant molecules (Fig. 1), such
as anti-apoptotic protease inhibitors (1),' anti-diabetic
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glycogen phosphorylase inhibitors (2),% antithrombotics
(3),} and antiviral HIV-reverse transcriptase inhibitors
(4).* In this Letter, we disclose a novel and facile
method to prepare 3-anilino-pyrazin-2(1H)-ones and
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Fig. 1. Biologically active amino-pyrazinones and amino-quinoxalinones.
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3-anilino-quinoxalin-2(1H)-ones, based on a microwave-
mediated Smiles rearrangement.

In the course of work on a medicinal chemistry pro-
gram, we were interested in C(3)-phenoxy substituted
2-amino-5-trifluoromethylpyrazines such as 8 as novel
chemical structures (Scheme 1). At the onset of this work,
introduction of the C(3)-phenoxy group of 8 was envi-
sioned to take place via SyAr displacement of the corres-
ponding aryl bromide. However, to our surprise, the
reaction of bromide 5a with phenol 6a in the presence of
a base gave rise to a small quantity of the desired adduct
(8) along with an unexpected product, which based on
spectral data was assigned as 3-anilino-pyrazine 2(1H)-
one (7). Pyrazinone 7 is presumably generated by a Smiles
rearrangement’ of the desired product 8 via complex A.
The facile equilibrium between the 2-hydroxypyrazine
and pyrazin-2-one tautomers of 7 at ambient temperature
complicated the structural assignment, because the
C(5-H of 7 appears as a very broad signal in the 'H
NMR spectrum in DMSO-dg solution.®

Encouraged by this result, we next examined the reac-
tions of the readily available 3-halopyrazin-amines and
3-haloquinoxalin-amines ~ with  4-methylsulfonylphenol
(6a). Phenol 6a was selected for the initial study due to
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the known rate acceleration effect of ortho or para electron-
withdrawing groups on the Smiles rearrangement.’
To greatly shorten the reaction time and thus make this
transformation a more practical means to obtain 3-anilino-
pyrazinones and 3-anilino-quinoxalinones, microwave-
mediated conditions were chosen to replace the original
thermal conditions. As summarized in Table 1, reactions
proceeded smoothly with both aminoquinoxaline (5b)
and aminopyrazine templates (5S¢ and 5d) to provide the
rearrangement products in good yield and high purity after
a simple work-up.” The structure of the rearrangement
product 9 was confirmed by a single crystal X-ray analysis
(Fig. 2).® As anticipated,’ nucleophilic displacement took
place exclusively at the 3-position of the 3,5-dihalo substi-
tuted 2-aminopyrazine templates (Table 1, entries 3 and 4).
Subsequent rearrangement yielded 3-anilino-5-halo-pyr-
azin-2(1 H)-ones containing multiple functional handles
for medicinal chemistry exploration. Although reactions
were originally run for 30 min, it was later found that
5-10 min was sufficient for reactions to go to completion
(Table 1, entry 2).

To further explore the scope of this rearrangement, a set
of substituted phenols possessing different electronic prop-
erties was identified to react with 2-amino-3-chloroquinox-
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Scheme 1. Initial result.
Table 1
Reactions of halide 5 with 4-methylsulfonylphenol
HO.
L H
Ry _N._X SO;Me Ry~_N._0O SO,Me
N 6a
L L
Ry~ "N~ “NH, K2CO3, 200 °C, uW, R;” "N H
5b-d NMP 9-11
Entry Compound R1, R2 X Reaction 7' (min) Product Yield (%)
1 5b CH=CH-CH=CH Cl 30 9 86
2 5b CH=CH-CH=CH Cl 5 9 79
3 5¢ Cl, H Cl 30 10 76
4 5d Br, H Br 30 11 74
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Fig. 2. ORTEP plots of 9 and 13f.

aline 5b. As illustrated in Table 2, rearrangement reactions
took place readily with phenols containing a range of elec-
tron-withdrawing groups at the ortho- or para-positions
(entries 1-4). In this case, typical reaction times were less
than 10 min. Under identical reaction conditions, more
electron-rich phenols, such as para-fluoro substituted,
para-chloro substituted, and unsubstituted phenols, pre-
dominantly gave rise to normal SyAr products (entries

5-7, T=10min)." However, products 13e-g could be
converted to the rearrangement products 12e-g in reason-
able yield upon isolation and prolonged reaction times
(Table 3).1

In summary, we have developed a novel approach
to provide access to 3-anilino-pyrazin-2(1H)-ones and
3-anilino-quinoxalin-2(1 H)-ones from the corresponding
3-halopyrazin-2-amines and 3-haloquinoxalin-2-amines,

Table 2
Reactions of halide Sb with substituted phenols (ND: Not detected by '"H NMR)
HO N
|
N -Cl 6
a-
X e A0 QLG
N~ >NH K>COg3, 200 °C, uW,
NMP 12a-g" 13a-g
Entry Compound R3 Reaction 7' (min) 12a-g % yield 13a-g % yield
1 6a p-SO,Me 5 79 Trace
2 6b 0-SO,Me 10 75 ND
3 6¢ p-CN 10 77 ND
4 6d p-Ac 10 79 ND
5 6e p-Cl 10 Trace 76
6 of p-F 10 ND 63
7 6g p-H 10 ND 37
Table 3

Smiles rearrangement

©: I \ORS K,COs, 200 °C, uW, @E f /©R3

13e-g NMP 1 2e-g
Entry Compound Reaction 7' (min) 12e-g % yield
1 13e 30 90
2 13f 90 58
3 13g 90 53
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based on a microwave-mediated Smiles rearrangement. A
selection of readily available 3-halopyrazin-2-amines and

Ry

Ry
5b-d 14b-d

15b-d

the corresponding 3-(4-methylsulfonylphenylamino) compounds
15b-d. Removal of the PMB protecting group with TES/TFA in
dichloromethane yielded the equivalent products 9, 10, and 11.

PMB H
T e Y ot e
~ ~
N” “NH, Ry~ "N~ “NH, Rs N/H RsONTON

9-11

(a) PMBOH, t-BuOK, dioxane, A; (b) NaH, 4-fluorophenyl methyl sulfone, DMF, 80 °C; (c) Et3SiH, TFA, CH,Cl,.

3-haloquinoxalin-amines, and phenols with a range of
electronic properties and substitution patterns can be
employed successfully in this rearrangement reaction. To
the best of our knowledge, this constitutes the first pub-
lished account of a Smiles rearrangement of amino-aryloxy
substituted pyrazines and quinoxalines.
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