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Abstract : Using (3,4-dihydroxy-2-methoxyphenyl) (phenyl) methanone as the starting material,
the reaction of the electrogenerated 3,4-quinone with amino alcohols leads to the transient 1,4-benzo-
xazin-8-one species. The latter can undergo a subsequent addition reaction of an amine at the 8-posi-

tion affording, after electrochemical reduction, novel 8-amino-1,4-benzoxazine derivatives. The entire
seauence can be conducted in one-not. without isolation of intermediates © 1908 Elsevier Science 1id
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i 4—benzoxazme derivatives are of interest because mey exhibit diverse DlOlOglC&l propem . Ear'icr,
we have described a simnle one-not electrochemical nrocedure for the svnthesis of novel 1 4-benz \'A'Iin-g-nne
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derivatives possessing efficient anti-stress oxidative activity>-6. The key step consisted of the reaction of the
transient electrogenerated 3,4-quinone 1 with amino alcohols [CH,OH-C(R!, R2)-NHj>] at the 2-position

leqn.(1), scheme 1]. Nonetheless, the condition that neither R1 nor R2 could be an hydrogen atom considerably
limited the scope of the electrochemical procedure with respect to synthetic applxcatlons In this connection, we

have recently reported that, in the presence of amino alcohols derived from natural amino acids (CH,QH-CHR-

NH,), a competing reaction arose implying a nucleophilic attack of 1 at the 3-position rather than at the 2-

position’. This reaction led, after electrochemical reduction, to novel 3,4-alkylaminophenol derivatives
[eqn.(2), scheme 1].
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In the course of our ulvcsugauuua aimed at the piepaia of molecules of pii uGngLC&‘l interest, we
reeded a simple procedure which would allow the ramd supply of a large number of diverse 1,4-benzoxazine
derivatives for a preliminary in vitro screening. So, we envisioned some modlflcauons of our previous
electrochermcal procedure. First, we chose to replace (2 3,4-trihydroxyphenyl) (phenyl) methanone by the
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corresponding 2-methoxy derivative as the starting material. Since the methoxy group constitutes a better

leaving group than the hydroxy group, we thought that the substitution reaction at the 2-position of the transient
electrogenerated 3,4-quinone would take place prior to the addition reaction at the 3-position. Second, in order
to increase again the variety of molecules subject to biological evaluation, we planned to introduce an amino
group into the 8-position of the 1,4-benzoxazine ring.
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In this paper, we wish to report a convenient electrochemical procedure for the synthesis of 8-amino-

1,4—benzoxazme denvatlvesr Itis }nterestmg to note that the entire reaction sequence can be conducted in a one-
pot operation, without isolation of intermediates.

(3,4-Dihydroxy-2-methoxyphenyl) (phenyl) methanone was oxidized by controlled potential
electrolysis, at room temperature, in methanol, in the presence of tetraethylammonium perchlorate as the
suppoﬂing electrolyte and an excess of amino alcohol, in a three- compartment cell, at a platinum anode and
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electrode (s.c.e.), i.e. at a potential immediately following the anodic peak observed in cyclic voltammetry, a

coulometric value of 2.0 £ 0.1 was found for the number of electrons involved in the oxidation of one molecule
of the starting material into the corresponding transient 3,4-quinone species 2. As expected, the subsequent
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step consisted of a substitution reaction of the 2-methoxy group by the amino alcohol, affording, after

intramolecular ring closure, the 1,4-benzoxazin-8-one derivatives 3-8 which could be isolated in good yields
[eqn. (3), scheme 2]. However, the electrochemical procedure could be pursued without isolation of the latter :

after exhaustive anodic electrolysis, an excess of amme R3-N Hz was added to the ox1d1zed solution and
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oxidized solution exhibited a two-electrons cathodic peak Pc, at - 1.2 V vs s.c.e., which could be assigned to
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the reduction of the carbonyl group at the 8-position of the transient 1,4-benzoxazin-8-one species6. After the

amine R3-NH, was added, a decrease in the Pc intensity was observed, while a new cathodic peak Pc'
developed at a less negative potential (- 0.9 V vs s.c.e.). The lack of peak Pc indicated that the carbonyl

fitnptinn at thoe Ronncitian wace canvartad intn a gnaciae mare aacily radnecihle than tha W
function at the 8-position was converted into a SPECIES MOre asuy réeGuciond wian nd Cafb()nyl group. we

hypothesized that Pc' corresponded to the reduction of the imine function generated at the 8-position [egn. (4),
scheme 2]. So, we thought that the latter could be stabilized through a reduction step [eqn. (5), scheme 2].
Therefore, after thirty minutes, the platinum anode was replaced by a mercury pool and the exhaustively
oxidized solution was electrochemically reduced at - 1.0 V vs s.c.e., i.e. at a potential immediately following
the cathodic peak Pc' observed in cyclic voltammetry. Finally, preparative scale electrolyses allowed the

isolation of 8-amino-1,4-benzoxazine derivatives®. The results of some of our experiments are collected in
table.

From these results, it appeared that the overall yield of this electrochemical procedure remained
moderate. As the transient 1,4-benzoxazin-8-one species 3-8 were produced in good to excellent yields
(sc'neme 2), we thoug'nt that the yieid deterxmmng step consisted necessarily of the reaction of the C-8 carbonyl
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Table
Yields of 8-amino-1,4-benzoxazine derivatives 9-20 isolated after controlled potential electrolyses in
methanolic solution8.

R'R
K
Entry NH,-C(R!, R?)-CH;0H NH,-R3 Y TS
HN’\V N
B3
R R2 R3 Product Yield %
1 H But (CHy);-Ph 9 50
2 H Bu! Pei 10 45
3 H But CH»-CH»OH il 50
4 H But Bzl 12 30
5 Ph Ph Pei 13 50
6 Ph Ph Bzl 14 50
7 CH,OH CH,OH CH,-CH,OH 15 60
8 CH,0OH CH,OH Bzl 16 30
9 CH,OH Me CH,-CH,OH 17 50
10 CH,0H Me CH(CH,OH), 18 25
11 H CH,OH CH(CH;0H), 19 15
12 H Me CH(Me)-CH,0H 20 20

Abbreviations : tertiobutyl (Bu'), isopentyl (Pé'), benzyl (Bzl)

From these data, several observations could be drawn : a) within a series of 8-amino-1,4-benzoxazine
derivatives bearing the same C-3 substituents, the vield failed with increasing steric hindrance of the R3
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substituents (entries 9- 10 of the table). Accordmgly, no 8-amino-1 4—bcnzoxazme derivative could be obtained
when amino alcohols possessing a quaternary Co. atom were used as amines R3-NH»; b) whatever the nature

of amines R3-NHp, yields of 8-amino-1,4-benzoxazine derivatives were suitable only when the 3-position was
monosubstituted by a bulky group (enmes 1-3) or disubstituted (entries 5-7). In contrast, no 8-amino-1,4-

ha Tt d ot 11 tarting fram 1 A hean7avarzin-Q_anec 4 and 7 T
benzoxazine was obtained at all, starting from 1,4-benzoxazin-8-ones 4 and 7. These results could be

explained by the occurrence of subsequent tautomerization implying the hydrogen atom at the N-4 position,
which shifted towards the C-8 position [eqn. (6)] .The moblllty “of this hydrogen atom markedly decreased
with enhanced steric bulkiness around the amino group at N-4; ¢) in the particuiar case of 4, a subsequent
dehydration step [eqn. (7)] would occur leading to an imine function which is conjugated with the phenyl
group at C-3. This step would aid the system to recover aromaticity (scheme 3). The resulting Schiff base
would decompose as itno longer could contract intramolecular hydrogen bonding between the 4-amino group
of the enzoxazine mmety and the OXygen atom of the oenzoy1 SUUSU[UCHI needed to the S[lellly of 1 ‘-I'-
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In summary, through the replacement of (2,3,4-trihydroxyphenyl) (phenyl) methanone by the
corresponding 2- methoxy derivative as the starting material, we have developed a convenient general two-step
one-pot electrochemical procedure for the synthesis of a series of novel 8-amino-1,4-benzoxazine derivatives.
Wa thcaht that tha maadarata wvialde Af thaca manntinng ara radaamsd hy tha cimnlicity Af Anr annraach ac
we Luuugut Uidl UIT HIVUCL AT yITIUD Ul UDL Ivaliivildy allv IVULULLIVU Uy IV SliplItity Ul VUl dppiuvavii, as

compounds 9-20 very likely would not be accessible by the general chemical methods available so far for the

preparation of 1,4-benzoxazine derivatives2.3:9-12. These procedures would require indeed, as the starting
materials, polysubstituted orthoaminophenols which are difficult to prepare, so that neither of these methods
would be well suited to the synthesis of a series of 8-amino-1,4-benzoxazine derivatives for a rapid in vitro
biological evaluation. As some of these novel compounds have shown promising anti-stress oxidative

properties in preliminary assays, they have been protected by a patent!3.
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