This article was downloaded by: [University of Sydney]

On: 05 January 2015, At: 04:03

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

An Improved Synthesis of a,f
Methylenic Cyclic Ketones

P. Depreux , Z. Moussavi ® & D. Lesieur ®

# Institut de Chimie Pharmaceutique , 3 Rue du
Professeur Laguesse, BP, 83, 59006, LILLE, CEDEX,
France

Published online: 23 Sep 2006.

To cite this article: P. Depreux , Z. Moussavi & D. Lesieur (1992) An Improved
Synthesis of a,p Methylenic Cyclic Ketones, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 22:11,
1541-1545, DOI: 10.1080/00397919208021626

To link to this article: http://dx.doi.org/10.1080/00397919208021626

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919208021626
http://dx.doi.org/10.1080/00397919208021626

Downloaded by [University of Sydney] at 04:03 05 January 2015

indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Sydney] at 04:03 05 January 2015

SYNTHETIC COMMUNICATIONS, 22(11), 1541-1545 (1992)

AN IMPROVED SYNTHESIS
OF o, METHYLENIC CYCLIC KETONES

P. DEPREUX!, Z. MOUSSAVI, D. LESIEUR

Institut de Chimie Pharmaceutique, 3 Rue du Professeur Laguesse,
BP 83, 59006 LILLE CEDEX, France.

ABSTRACT: This communication describes a convenient two steps

procedure for the preparation of a,p methylenic cyclic ketones from
arylmethyl ketones involving a preformed Mannich reagent.

Although a variety of approaches for the synthesis of o,

unsaturated carbony! compounds 1,2,3have hitherto been reported,
considerable attention to new methods for the building of this system is
still being paid from the view point of the medicinal activity of these
compounds based on their chemical reactivity towards various enzymes.
Effectively, o,p unsaturated carbonyl compounds are of great biological
importance because of their behaviour to act as substrates in Michael
type reaction with sulthydryl groups of enzymes or proteins. For example,
both « methylene lactone or o, unsaturated ketones can alkylate the
sulfhydry! groups of cysteine4. The diuretic Ethacrynic acid, which
contains a similar o methylenic ketone group, is thought to act as binding

thiol group by conjugate addition®.

a methylenation of carbonyl compounds is often achieved by
reaction with formaldehyde to give the intermediate o hydroxymethylene
carbony! compounds undergoing an acid or base induced B elimination.6
Others methods involve an initial Mannich aminoalkylation of the «
acidic proton, followed by quaternization and § elimination of the
alkylamino group7 or a Mannich reaction in high boiling solvents such as
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dimethylformamide or acetic acid 8. Modifications of the Mannich reagent
may consist, by the use of s.trioxanne and N-méthylanilinium
trifluoroacetate & or by the use of preformed Mannich salts such as N,N-
dialkyl (methylene) ammonium iodide 10 or acetate 11 obtained by
iodotrimethylisilane or acetic anhydride cleavage of tertiary geminal
diamines such as N,N,N',N' tetramethyldiaminomethane.

Some of us, have earlier synthesized 12 acrylophenones
derivatives (Scheme 1 ; Structure [A]) and showed that their
antimicrotubular and antifungal properties were related to the o, 8
unsaturated carbonyl group. Based on the antihelmintic activity of some
antimicrotubular benzimidazolic carbamates 13, some of these
actylophenones were tested against Echinococcus multilocularis and
showed interesting activity 14. Thus, in continuation of our program on
potential therapeutic benzoxazolyl and benzoxazinyl compounds, it
seemed us of interest, for a latter antiparasitic evaluation, to study the
synthesis of o8 methylenic cyclic ketones of structure [B] or [C] (Scheme

1).
e
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Scheme 1

An obvious route (Scheme 2} to compounds [B] would be the
direct o methylenation of the indanone [D]. However, in our hands, the
synthesis of this precursor failed and this paper describes an alternative
indirect method for introducing a methylenic moiety o to a cyclic carbony!
group.This method involves a novel and easy two steps conversion of an
arylmethyl ketone to the corresponding o,p methylenic cyclic ketone
using readily available reagents(Scheme 2).

Acetylation of 2-0x0-2,3-dihydro benzoxazole with acetic acid in
polyphosphoric acid15 gave the methyl ketone(1). This was reacted with
an excess of N,N,N',N'-tetramethyldiaminomethane (preformed Mannich
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salt: dimethylmethyleneammonium acetate) to give ( 60% yield) the
acetyloxymethyl compound (2) containing a viny! ketonic moiety.This
reaction probably involves two Mannich condensatlon of the arylmethyl
ketone followed by deamination 7 and acetolysis 16 steps because of
the presence of acetate ion and acetic anhydride in the reaction medium.
Heating (2) with concentrated sulfuric acid at 40°C led to hydrolysis of the
ester group and cyclization (80% yield) to the ketone (3) .

y ~, @.
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J@ — O g
oécHzococ:H3

COCH;,
)

Scheme 2

Similarly, the 7-acetyl-3-0x0-2,2,4-trimethyl-2,3-dihydro [1,4] benzoxazine
(4) was used as starting material 17(Scheme 3) and reacted with the
Mannich reagent followed by treatment with sulfuric acid (isolated yield
for each steps: 55 and 50%).

¢y
— CH@ IO
HaC @ S \coﬂou ococn3 m
®

Scheme 3

O

EXPERIMENTAL PART

Melting points were determined on a BUCHI 510 capillary
apparatus and are uncorrected. Microanalyses were performed by CNRS
laboratories (Vernaison). Infra-red spectra were obtained on a PERKIN-
ELMER 297 spectrometer on KBr paths. 1H-NMR spectra were obtained
on a WP 80 BRUCKER spectrometer. All NMR spectra were run in
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CDCig and are reported relative to the internal standard

tetramethylsilane as values in parts per million,using the following
abbreviations : s, singulet ; d, doublet ; t, triplet ; m, multiplet.

6-(3-acetoxy-2-methylenepropionyl)-2-oxo-3-methyl-2,3-
dihydrobenzoxazole (2)

To a stirred suspension of the ketone ( 1)17 (19g, 0.1mol) in
N,N,N'N'-tetramethyldiaminomethane ( 50 ml, 0.37 mol)is added
dropwise acetic anhydride (100 ml, 1.04 mol). The mixture is heated at
90°C during 3 hours. After cooling, the reaction mixture is poured into
cold acidic water (500 ml) and the resulting precipitate collected by
filtration is washed with water and purified after drying by recrystallisation
from cyclohexane(16.5g, 60% vyield). mp 104-106°C; IR: 3040-2820,
1780, 1730, 1640, 1610 cm-1; TH-NMR 5:2.20 (s, 3H); 3.50 (s, 3H) ;
4.95 (s, 2H) ; 5.70 (s, 1H) ; 6.10 (s, 1H) ; 7.00 (d, J= 8.2 Hz, 1H);7.70
(d, J=2.75 Hz, 1H); 7.80 (dd, J=8.2 and 2.75 Hz, 1H).Anal Calcd for
C14H13NOs5: C, 61.08 ; H, 4.76 ; N, 5.08 ; O, 29.06. Found : C, 61.02 ;
H,4.62;N, 4.96 ; O, 29.08.

7-(3-acetoxy-2-methylenepropionyl)-3-0x0-2,2 4-trimethyl-2,3-
dihydro[1,4]benzoxazine(5)

This compound is obtained in a similar manner from the ketone
(#)17 (11.7g, 0.05 mol) , N, N, N', N'-tetramethyldiaminomethane (25mi,
0.185 mol) and acetic anhydride ( 50 mi, 0.52 mol). Yield: 8.7g from
methanol (55%). mp 108-110°C ; IR: 3060-2920, 1720, 1680, 1640,
1600, 910 cm™1; TH-NMR &: 1.50(s, 6H) ; 2.10(s, 3H) ; 3.40(s, 3H) ; 5.00(
s, 2H) ; 5.80(s, 1H) ; 6.10(s, 1H) ; 7.00(d, J=8.8 Hz, 1H) ; 7.45(d, J=3 Hz,
1H) ; 7.60(dd, J=8.8 and 3 Hz, 1H)._Anal. Calcd for C17H1gNO5 : C,
64.34 :H,6.03; N, 441 ;0,25.21. Found : C,64.57 ;H,6.12 ; N, 4.21 ;
0, 25.20.

2,7-dioxo-3-methyl-6-methylenecyclopentalf]-2,3-
dihydrobenzoxazole(3)

A solution of the compound (2) (8g, 0.03 mol) in concentrated
sulfuric acid (30 ml) is heated at 40°C for 4 hours. The mixture is then
cooled and poured into cold water (150 ml). The separated solid is
filtered, washed with water, dried and recrystallised from acetone or
acetonitrile ( 4.3g, 80% yield). mp 210-215°C ; IR: 3060-2900, 1760,
1680, 1610, 920 cm™1 ; TH-NMR 5 : 3.45( s, 3H) ; 3.80( s,2H) ; 5.65(s,
1H) ; 6.80(s,1H) ; 7.10(s, 1H) ; 7.60(s, 1H).Anal. Calcd for C12HgNO3 :
02,26527 ;H,4.28 /N, 6.50 ; O, 22.30. Found: C, 66.93 ; H, 4.05 ; N, 6.49
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3,8-dioxo-2,2,4-trimethyl-7-methylenecyclopentafg]-2,3-
dihydro[1,4]benzoxazine(6)

This compound is obtained in a similar manner from the ketone
(5) (9.5g ; 0.03 mol) and concentrated sulfuric acid (30 ml). Yield: 3.85g
from methanol (50%). mp 182-185°C ; IR: 3040-2840, 1680, 1640, 1600,
940 cm-1 ; TH-NMR 5 : 1.50(s, 6H) ; 3.40(s, 3H) ; 3.70(s, 2H) ; 5.60(s,
tH) ; 6.35(s,1H) ; 7.00(s, tH) ; 7.45(s, 1H).Anal. Calcd for
CisH1s5NO3 : C, 70.02 ; H, 5.88 ; N, 5.44 ; O, 18.65. Found: C,
70.01 ;H,5.91;N,5.29;0, 18.78.
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