
This article was downloaded by: [Istanbul Universitesi Kutuphane ve Dok]
On: 05 November 2014, At: 03:51
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

Synthesis of Novel
Pyrone, Chromone and
Coumarin Derivatives of
Aminomethanephosphonic Acid
Bogdan Boduszek a & Michal Uher b
a Institute of Organic Chemistry, Biochemistry and
Biotechnology, Wroclaw University of Technology ,
50-370, Wroclaw, Poland
b Dept. of Org. Chemistry , Slovak Technical
University , 812 37, Bratislava, Slovak Republic
Published online: 04 Dec 2007.

To cite this article: Bogdan Boduszek & Michal Uher (2000) Synthesis of Novel Pyrone,
Chromone and Coumarin Derivatives of Aminomethanephosphonic Acid, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 30:10, 1749-1754, DOI: 10.1080/00397910008087219

To link to this article:  http://dx.doi.org/10.1080/00397910008087219

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

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397910008087219
http://dx.doi.org/10.1080/00397910008087219


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
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

D
ow

nl
oa

de
d 

by
 [

Is
ta

nb
ul

 U
ni

ve
rs

ite
si

 K
ut

up
ha

ne
 v

e 
D

ok
] 

at
 0

3:
51

 0
5 

N
ov

em
be

r 
20

14
 

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


SYNTHETIC COMMUNICATIONS, 30( lo), 1749-1754 (2000) 

SYNTHESIS OF NOVEL PYRONE, CHROMONE AND COUMAIUN 
DERIVATIVES OF AMINOMETHANEPHOSPHOMC ACID 

Bogdan Boduszek' and Michal Uherb 

institute of Organic Chemistry, Biochemistry and Biotechnology, 
Wroclaw University of Technology, 50-370 Wroclaw, Poland 

bept.  of Org. Chemistry, Slovak Technical University, 812 37 Bratislava, 
Slovak Republic 

Abstract: Novel pyrone, chromone and coumarin derivatives of 
amhomethanephosphonic acid were obtained in a one-step process, by treatment 
of a mixture of heterocyclic aldehyde and amine with tris(trimethyklyl)phosphite, 
and a subsequent solvolysis of the firmed silyhted product with methanol. 

Phosphonic analogs of various aminoacids, known as ,,aminophosphonic acids" 

are presently recognized as a very important class of compounds, due to their great 

biological activity '. Chemical literature concerning synthetic methods for 

preparation of the aminophosphonic acids is now very extensive. So far, a large 

number of the phosphonic analogs of most natural 'aminoacids, some peptides and 

related compounds are synthesized and characterized *. 
Aminophosphonic acids containing oxygen heterocycles, such as pyrones, 

chromones and coumarins are not described in literature '. These derivatives are 

very interesting and would have a potential biological activity, due to the b t  that 
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1750 BODUSZEK AND UHER 

various oxygen heterocycles (i.e. pyrones, chromones and mumarins) have a 

widespread occurence amongst the vegetable kingdom. 

We tried to obtain several chromone derivatives of aminomethanephosphonic acid 

by an application of some classical methods of synthesis of aminophosphonates 

toward chromone aldehydes. These methods are depended mainly on an addition 

of dialkyl esters of phosphorous acids to imines (formed fiom the corresponding 

aldehydes and primary amines). In addition, the amidoalkylation reaction and its 

modifications are fiequently used for synthesis of various aminophosphonates. The 

mentioned methods worked well only in the case of 3-fonnylchromones '. 
Application of these methods for synthesis with other heterocyclic aldehydes, i.e. 

2-formylpyrones, 2-hrmylchromones and 4-formylcoumarins, has failed 

completely. 

We found, that the title acids can be easily obtained in a one-pot synthesis, by using 

dylated ester of phosphorous acid, namely P(OSiMe3)3, as a reagent of choice. 

When the imine (obtained in situ) was treated in chloroform solution with 

P(OSMep)3, the corresponding silylated aminophosphonate ester was formed. The 

formed silylated esters were not isolated, but transformed immediately to the 

desired aminophosphonic acids, by means of an addition of methanol or ethanol. 

The final products 3,s and 7 were separated out as the amorphous powders from 

reaction mixture and collected by filtration. The products were obtained in a pure 

state. 

The advantage of this method is as follows: The reaction of P(OSiMe3)3 with 

aldimines proceeds smoothly and clean at room temperature. The desired silylated 
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AMINOMETHANEPHOSPHONIC ACID 1751 

agent, ie.  P(OSiMe3), can be eady obtained in siru, fiom c0mmerciaUy available 

reagents, namely; trimethyl phosphite and Me3SiBr. 

The synthesis of new chromone-2, coumarin-4 and pyrone-2 derivatives of the 

amhomethanephosphonk acid is shown in Schemes 1-3, respectively. 

1 

Scheme 1 

Scheme 2 

6a-c 

Scheme 3 
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1752 BODUSZEK A N D  UHER 

Yields of the aminophosphonic acids (3, 5 and 7) were moderate, due to a slow 

crystallization of these acids from reaction mixture. 

EXPERIMENTAL 

NMR spectra were recorded on a Bruker Avance TM DRX 300 MHz in DMSO- 
& or D20 solutions, using 300.13 MHz for 'H NMR and 121.51 MHz for "P 
NMR spectra. Elemental analyses were done in the laboratory of Instrumental 
Analysis, in the Institute. Melting points were measured on a Digital Melting Point 
Apparatus Electrothermal 9200, and were uncorrected. 
All commercially available reagents were used as received fiom the supplier 
(Aldrich Company). 2-Formylchromone (1) was prepared from methyl chromone- 
2-carboxylate, according to the published method '. 2-Formylpyrones (6a-c) were 
synthesized according to the described methods 6, '. 4-Formylcoumarins (4a,b) 
were obtained by using the procedures published in 8 * 9 .  

Synthesis of Chromone, Coumarin and Pyrone Derivatives of 
Aminomethanephosphonic Acid; General Procedure: 
Heterocyclic aldehyde (1, 4 or 6) (3 mmol) was dissolved in dry, freshly distilled 
chloroform (50 mL) and the appropriate amine (3 mmol) was added. The solution 
was stirred for 24 hr in the presence of anh. sodium carbonate (- 1 g). Next day the 
mixture was filtered and to the filtrate, containing aldimine in situ, the fiesh by 
prepared solution of P(OSiMe3)3 in dry chloroform was added. [The P(0SiMe3), 
was obtained by dissolving P(OMe)3 (0.38g, 3 mmol) and Me3SiBr (1.5g, 10 
mmol) in dry chloroform (50 mL), and the solution was left for 24 hr]. The 6nal 
mixture was kept for 24 hr at room temperature and the solvent was evaporated. 
The oily residue was was dissolved in methanol or ethanol (10 mL) and cooled. 
AAer several hours, the precipitated aminophosphonic acid (3, 5 or 7) was 
collected by filtration, washed with diethyl ether and dried. 
Chromone-2-[a-(N-butylamino) Jmethanephosphonic Acid (321): Yield: 2 1 %. M.p. 
143-145"C(dec.). 'H NMR(DMS0): 8.00(d, IH, J=7.8 Hz, H-8, chrom.), 7.73(m, 
2H, chrom.), 7.46(m, lH, chrom.), 6.59(s, lH, H-3, chrom.), 4.33(d, IH, J=16.56 
Hz, CH-P), 2 . 9 5 ( ~  2H, NCHz), 1 . 6 3 ( ~  2H, CH2), 1 . 1 8 ( ~  2H, CHI), 0.72(t, 3H, 
J=7.4 Hz, CH3). "P NMR(DMS0): 4.444(~). Anal. (CMH~~NOSP) (311.265) 
Found: N 4.32, P 9.87, calc. N 4.50, P 9.95. 
Chromone-2-[a-(N-benzylamino)]methanephosphonic Acid (3b): Yield: 36%. 
M.p. 161-163"C(dec.). 'H NMRPMSO): 8.01(d, IH, J=7.9 Hz, H-8, chrom.), 
7.75(m, lH, chrom.), 7.73(1H, chrom.), 7.61-7.23(m, 7H, arom.), 6.48(s, lH, H- 
3, chrom.), 4.21(bs, 2H, NCHzPh), 4.09(d, lH, J=17.6 Hz, CH-P). "P 

calc. N 4.06, P 8.97. 
Chromone-2-[a-(N-p-tolylamino)]methanephosphonic Acid (3c): Yield: 24%. 
M.p. 179-182"C(dec.). 'H NMR(DMS0): 8.00(d, lH, J= 7.9 H z ,  H-8, chrom.), 

NMR(DMS0): 7.329(~). Anal. ( C ~ ~ H ~ ~ N O S P )  (345.279) Found: N 3.92, P 9.15, 
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AMINOMETHANEPHOSPHONIC ACID 1753 

7.78(t, lH, J= 8.6 Hz, chrom.), 7.60(d, lH, J= 8.3 Hz, chrom.), 7.46(t, lH, J= 7.3 
Hz, chrom.), 6.89(d, 2H, J= 8.25 Hz, tolyl), 6.71(d, 2H, J= 8.3 Hz, tolyl), 6.49(d, 
lH, J=2.85Hz,H-3,chrom.),4.66(d, lH,J=24,57Hz,CH-P),2.11(s,3H,ArCH3 

8.88, calc. N 4.06, P 8.97. 
Coumarin-4-[a-(N-benzylamino)]-methanephosphonic Acid (Sa): Yield: 53%. 
M.p. 181-183°C. 'H NMR(DMS0): 7.60-7.15(m, 9H, arom), 6.93(s, lH, H-3, 

"P NMR(DMS0): 14.787(~). Anal. ( C I ~ H ~ ~ N O ~ P )  (345.279) Found: N 4.01, P 

COW.), 4.57(d, lH, J= 12.6 Hz, CH-P), 4.23(b~, 2H, NCHZPh). "P NMR 
(DMSO): 6.749(~). And. (CI~H~~'JOSP) (345.279) Found: N 3.90, P 9.02, talc. N 
4.06, P 8.97. 
7-Methoxy-Coumarin-4-[a-(N-benzylamino)]-methanephosphonic Acid (5b): 
Yield: 34%. M.p. 221-224°C. 'H NMR(DMS0): 7.46-7.17(m, 6H, arom), 6.96(s, 
lH, arom),.6.84(m, lH, arom), 6.72(s, lH, H-3, COW.), 4.48(d, lH, J=17.4 Hz, 
CH-P), 4.20(b~, 2H, NCHzPh), 3 .83(~ 3H, ArOCH3). 31P NMR (DMSO): 
7.004(~). Anal. (CisH1~"OaP) (375.305) Found: N 3.63, P 8.30, C ~ C .  N 3.73, P 
8.25. 
7-Methoxy-Coumarin-4-[a-(N-bulylamino)]-methanepho~honic Acid (5c): Yield: 
25%. M.p. 190-195"C(dec.). 'H NMR(DMS0): 7.91(d7 lH, J= 8.9 Hz, H-8, 
coum.), 6.93(m, 2H, corn.), 6.69(s, lH, H-3, coum.), 4.73(d, lH, J= 16.9 Hz, 
CH-P), 3.84(s, 3H, ArOCH3), 2.98(m, 2H, NCH2), 1.61(m, 2H, CHI), 1.18(m, 
2H, CHI), 0.77(t, 3H, J= 7.3 Hz, CH3). "P NMR OMSO): 5.599(~). A d .  
(CISHZONO~) (341.291). Found: N 3.96, P 9.12, C ~ C .  N 4.10, P 9.08. 
3-Methoxy-4-0xo-4H-~ran-2-[a-(N-benzylamino)]-methanephosphonic Acid 
(7a): Yield 36%. M.p. 17O-17l0C(dec.). 'H NMR(DMS0): 8.03(d, lH, J=5.6 Hz, 
H-6, pyrone), 7.45(m, 2H, arom.), 7.30(m, 3H, arom.), 6.31(d, lH, J=5.6 Hz, H- 
5, pyrone),4.35(d, lH, J=17.6 Hz, CH-P), 4.08(dd, 2H, NHCH2Ph, J=13.5 Hz), 

Found:N4.17,P9.41,calc.N4.31,P9.52. 
5-Methoxy-4-0xo-4H-qrl.an-2-[a-(N-benzylamino)]-met~nephosphonic Acid 
(7b): Yield: 41%. M.p. 180-182"C(dec.). 'H NMR(DMS0): 8.01(s, lH, H-6, 
pyrone), 7.45(m, 2H, arom.), 7.31(m, 3H, arom.), 6.50(s, lH, H-3, pyrone), 

3.60(~, 3H, OCHs). "P NMR(DMS0): 6.217(~). Anal. (CisHlaNOaP) (325.249) 

4.1O(dd7 2H, NCHzPh, J=13.5 Hz), 3.88(d7 lH, J= 17.55 Hz, CH-P), 3.62(~, 3H, 
OCHs). "P NMR@MSO): 6.779(~). Anal. (c1&Nog) (325.249) Found: N 
4.15, P 9.39, calc. N 4.31, P 9.52. 
5-Benzyloxy-4-~o-4H-~an-2-[a-(N-benzylamino)]-methanephosphonic Acid 
(7c): Yield: 59%. M.p. 151-153"C(dec.). 'H NMR(DMS0): 8.10(s, lH, H-6, 
pyrone), 7.36(m, 10H, 2xPh), 6.55(s, lH, H-3, pyrone), 4.89(s, 2H, OCHIPh), 
4.11(m, 2H, NCHzPh), 3.89(d, lH, J= 17.55 Hz, CH-P). "P NMR(DMS0): 
6.566(~). Anal. (CzoH1oN0&') (401.341) Found: N 3.21, P 7.64, C ~ C .  N 3.49, P 
7.72. 
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