Cunre3 apuioBux 1,4-okca3uHiB
Ta 1,4-okca3enminiB
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1,4-oxcasuHoBi and 1,4-OKca3emiHOBI PEYOBUHH —
JIy’)Ke I1iKaBl CTPYKTYpHI OJMHUII, sIKI 3yCTpI4alOThCS Y
0araTbOX CHHTETUYHHUX Ta NPUPOAHIX CHOIYyKax. ApH-
JIOBI KOMIIOHEHTH IMX KIJTBIIEBUX CHCTEM J0Ope Bimomi
4yepe3 CBOi IikaBi 0ioJoriyHi Ta (apMareBTH4YHI BIacTH-
BocTi. TOMy CHHTE3 IMX IIECTH- Ta CEMUYJIECHHUX T'€Tepo-
IUKTIYHIX CHCTEM € Ha ChOTOJHI JYy)KE IIKaBOI TEMOIO
JUTSL JIOCITi JPKEHb.

s pmocnmimHuibka poboTa TpencTaBisie
1,4-0eH30kca3uH-30H Ta 1,4-HadTOKCA3EMiH-3-0H.

Cunre3 HadramiHoBux 1,4-okcasemniH-3-0H 3acHOBa-
HUM Ha BIJHOBIIOBAJIBHOMY aMiHYBaHHI BiJITOBIIHUX
¢dopMinoBUX edipiB Ta NPOXOAUTH HACTYIHI CTaJii:
CHHTE3 a3uHiB WX (opminoBux edipiB 3 JOMIOMOrOI0
peaxuii 3 TiIpaToM Tifpa3ruHy Ta BiAHOBJIECHHS LUX a3UHIB
JI0 piBHS LIBOBUX TPOAYKTIB (amB.cxemy 1). BigHoB-
JIEHHSI BUKOHYBAJIOCS 3 BHUKOPHCTaHHSIM aJIOMiHIEBOIO
CIUIaBY Y SIKOCTI BiJHOBJIIOBAJILHOTO CEPEIOBUINA Ta
MPHU3BENIO JO0 CEPENHLOr0 BUXOAY 2-aykii-1,4-HadTO-
KCaseriH -3-0H.

3 iHmoro OoOKy, sk OeH3MHOBI Tak i HadTaNiHOBI
1,4-oxca3uHy OyJaM MiATOTOBJICHI 3 JOIMOMOIOI0 KaTajli-
TUYHOTO BIJHOBJICHHS BIAMOBIAHUX HITpoedipiB 10
MPOMDKHUX HITpoedipiB, SKi MiIAAIOThCS CHHXPOHHIN
IHTPaMOJIEKYISIpHIM IUKITi3alil O [IIbOBOTO PE3YyNbTATy
2-ankin-1,4-6eH30- abo 2-ankiinl-1,4-HadTOKCAa3UH-3-0H
(muB. cxemy 2). Take BiJHOBJICHHS POBOIOCS 3 JOIIOMO-
roro 10% mnamazgieBoro KartajgizaTopa Ha BYIJIEBOJHOMY
HOCIT Ta IPUBEJIO /10 OYiKyBaHOI MPOIYKIIT y XOPOIINX Ta
MEPIIOKIACHUX BHUXO/AX.

OtpuMaHa TPOAYKIsA Oylde BHKOpPHCTaHAa  SIK
MPOMi’)KHA Y CHHTE31 HOBOYTBOPCHHX KOMITOHEHTIB, SIKi
OUYCBUJIHO BOJIOIIIOTH OIOJOTIYHUMH Ta (hapMaKoio-
TYHUMU BJIACTUBOCTSIMH. THIT 11i€T aKTHBHOCTI 33aJIEKUTh
BiJl 3aMIHHUKIB CHHTE30BaHUX apWJIOBUX TI'E€TEPOLMKIIB.
[puncykaroTs, 10 rajloreHOBI KOMIIOHEHTH MOYKHA BUKO-
PHUCTOBYBATH y SIKOCTI IECTUIM/IIB, & aMiHO-KOMIIOHEHTH
MOXYTb BUKOPHCTOBYBAaTHCS JUIS CTBOPEHHS HOBHX
OapBHUKIB 200 IPOTHPAKOBUX IMPEapaTiB.

i nocmipkeHHs! TPOBOIATHCS SIK YAaCTHHA JTOKTOPCHKOT
JUCepTalii..
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Simple routes for the synthesis of 1,4-benzoxazin-3-ones,
1,4-naphthoxazin-3-ones and 1,4-naphthoxazepin-3-ones are
described herein. 1,4-Naphthoxazepin-3-ones were prepared
by reductive amination of appropriate formyl esters. This
synthess proceeded via azines which underwent reduction
with the use of aluminum amalgam and subsequent ring
closure. On the other hand, derivatives of aryl-fused
1,4-oxazines were obtained from corresponding nitro esters by
catalytic reduction with hydrogen and simultaneous
intramolecular cyclization of amine intermediate.

Keywords — 1,4-benzoxazines, 1,4-naphthoxazines, 1,4-napht-
hoxazepines, azines, reduction

[. Introduction

The 1,4-oxazine and 1,4-oxazepine ring systems are
the basic skeletons of numerous compounds possesing
important pharmacological properties. For example,
substituted benzo[1,4]Joxazines have been reported as
hypoxia target compounds for cancer therapeutics''! and
also as potassium channel modulators®™. Some of
benzo[ 1,4]oxazepin-5-ones are known for showing anti-
ischemic effects”® whereas 7-arylbenzo[1,4]oxazepin-
2-ones were synthesised and evaluated as non-steroidal
progesterone receptor (PR) modulators!™®.

As a part of our research for novel compounds with
biological activity, we report here a simple route for
obtaining aryl-fused 1,4-oxazin-3-ones and 1,4-oxazepin-
3-ones.

Il. Synthesis of aryl-fused 1,4-oxazines

2-Alkyl-1,4-naphthoxazepin-3-ones (2) were obtained
by reduction of appropriate azines of methyl 2-(2-formyl-
1-naphthoxy)alkanoates (1, R;=H) or methyl 2-(1-formyl-
6-nitro-2-naphthoxy)alkanoates (1, R;=NO,), as it is
presented in scheme 1.
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Scheme 1
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The reduction was carried out using aluminum
amalgam as a reducing agent in refluxing ethanol for
4 hours. As a result of the reaction first the amine
intermediate formation takes place and it is followed by
simultaneous ring closure to target compounds. This
process gave oil products which were crystallized from
acetone and gave colourless or beige precipitate of desired
2-alkyl-1,4-naphthoxazepin-3-ones.

The azines were prepared from corresponding formyl
esters, i.e. methyl 2-(2-formyl-1-naphthoxy)alkanoates or
methyl 2-(1-formyl-6-nitro-2-naphthoxy)alkanoates, by
reaction with hydrazine hydrate. It was realised in
ethanol, in the presence of catalytic amounts of acetic acid
at room temperature. The azines precipitated from the
solution after a few minutes as pale yellow crystals.

The formyl esters were obtatained by O-alkylation of
2-hydroxy-1-naphthaldehyde or 2-hydroxy-6-nitro-1-napht-
haldehyde with methyl 2-bromoalkanoates (butanoate,
pentanoate and hexanoate). This condensation was carried out
in dimethylformamide solution in the presence of anhydrous
potassium carbonate and lasted 4 hours.

All structures were identified by GC/MS,
3C NMR analyses.

The 1,4-naphthoxazepines will be used in construction
of novel compounds possessing various biological or
pharmacological activity.

'H and

[ll. Synthesis of 1,4-naphthoxazepines

The products: 2-alkyl-6-amino-1,4-benzoxazin-3-ones (2)
and 2-alkyl-1,4-naphthoxazin-3-ones (4) were prepared
by catalytic reduction of appropriate esters such as methyl
2-(2-nitrophenoxy)alkanoates (1) and methyl 2-(2-nitro-1-
naphthoxy)alkanoates (3), respectively (see scheme 2).
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Scheme 2

The reduction was carried out in methanol, in the
presence of 10% palladium on activated coal as a catalyst
at room temperature for 3.5 hours. As above, first the
nitro group was reduced to amino group which afforded
fast intramolecular cyclization to desired compounds.

Needed nitro esters were prepared in the same way as
formyl esters in Section II.

All structures were identified by GC/MS,
3C NMR analyses.

The obtained 1,4-benzoxazin-3-ones will be next
subjected to bromination and amination reactions. We
assume that bromo derivatives will exhibit pesticidal
activity and amino derivatives will be used by us to
prepare compounds with anticancer activity or dyes.

'H and

Conclusion

In this paper the synthesis of aryl-fused 1,4-oxazine
and 1,4-naphthoxazepine derivatives is reported. The
syntheses start form commercially available and cheap
materials and are easy to perform. 2-Alkyl-1,4-naphth-
oxazin-3-ones and 2-alkyl-1,4-benzoxazin-3-ones were
obtained by catalytic reduction of an appropriate nitro
esters, whereas 2-alkyl-1,4-naphth-oxazepin-3-ones were
prepared via azines of methyl 2-(1-formyl-2-naphthoxy)-
alkanoates. Depending on the substituents, the products
can be used as intermediates for the synthesis of new
heterocyclic derivatives with potential anticancer activity,
novel pesticides or dyes.
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