
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

1,2-ALKADIENEPHOSPHONIC AMIDOESTERS AND THEIR
OXAPHOSPHOLIC CYCLIZATION IN REACTION WITH
ELECTROPHILIC REAGENTS
Christo M. Angelova; Dobromir D. Encheva

a Department of Chemistry, Higher Pedagogical Institute, Shoumen, Bulgaria

To cite this Article Angelov, Christo M. and Enchev, Dobromir D.(1987) '1,2-ALKADIENEPHOSPHONIC AMIDOESTERS
AND THEIR OXAPHOSPHOLIC CYCLIZATION IN REACTION WITH ELECTROPHILIC REAGENTS', Phosphorus,
Sulfur, and Silicon and the Related Elements, 34: 3, 163 — 168
To link to this Article: DOI: 10.1080/03086648708074321
URL: http://dx.doi.org/10.1080/03086648708074321

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648708074321
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1987, Vol. 34, pp. 163-168 
Photocopying permitted by license only 

@ 1987 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

192-ALKADIENEPHOSPHONIC AMIDOESTERS 
AND THEIR OXAPHOSPHOLIC CYCLIZATION 

IN REACTION WITH ELECTROPHILIC 
REAGENTS 

CHRIST0 M. ANGELOV and DOBROMIR D. ENCHEV 
Department of Chemistry, Higher Pedagogical Institute, 9700 Shoumen, Bulgaria. 

(Received March 31, 1987) 

By the reaction of 1,2-aIkadienephosphonic dichlorides with diaikylamines and aliphatic alcohols, 
the 1,2-alkadienephosphonic amidoesters 2a-k have been prepared. The synthesized 1,2- 
alkadienephosphonates 2a-k have been cyclized in reactions with different electrophiles. The 
obtained 2,Sdihydro-1 ,Zoxaphosphole derivatives are characterized by spectral data and elemental 
analyses. 

INTRODUCTION 

The phosphorylated allenes, which are easily prepared via acetylene-allene 
rearrangement of acetylene phosphites,' contain an interesting system of double 
bonds (O=P--); their unusual chemical behavior in reactions with 
other reagents soon attracted the attention of organophosphorus chemists. 
Improved synthetic methods for 1,2-a1kadienephosphonic derivativesz4 contrib- 
uted to the discovery of the heterocyclization of these compounds in electrophilic 
reactions at the beginning of the 1 9 7 0 ~ ~  

The oxaphospholic cyclization of allene phosphororganic compounds is studied 
in the reaction of 1,2-aIkadienephosphonic acids, and their diesters and dichlor- 
ides. This reaction, however, is not investigated for the amidoesters of substituted 
allenephosphonic acids, which until our investigations, were not published in the 
literature. In the present work, using the method described by A. A. Petrov and 
co-workers6 for the preparation of 1,2-alkadienephosphonic dichlorides, we 
successfully obtained a few amidoesters and studied their cyclization in reaction 
with halogens, sulfenyl-, and selenenylchlorides. 

RESULTS AND DISCUSSION 

The 1,2-alkadienephosphonic amidoesters are obtained in high yield (72-85%) by 
substitution of two chlorine atoms in corresponding dichloride with aliphatic 
alcohol and secondary amine in the presence of triethylamine. The reaction is 
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carried out in ether at -10 to -8°C in one hour: 

R2 
\ / 

R2 H 
/ 

H 
c=c=c\ 1.ROH,2.4NH, 2 E t 3 N  ~ 0 , ~ ~  c=c=c\ 

R / 

1 / *  C'2% R -2Et3N HCI 
0 R2N 0 
- la-c 2n-k 

R2 
\ / 

R2 H 
/ 

H 
c=c=c\ 1.ROH,2.4NH, 2 E t 3 N  ~ 0 , ~ ~  c=c=c\ 

R / 

1 / *  C'2% R -2Et3N HCI 
0 R,N 0 

2n-k L 

SCHEME 1 

The 'H NMR spectra of the isolated and vacuum distilled allenephosphonates 
exhibited signals of protons at C-1 and two groups of signals for alkoxy and 
dialkylamino groups. The chemical shift of 31P corresponds to phosphorylated 
allenes (16.7 to 18.2 ppm). The data from elemental analysis confirm the structure 
of the obtained compounds (Table I). 

The amidoesters isolated by us in preparative amounts allowed us to study their 
chemical behavior in the reaction with halogens, sulfenyl-, and selenenyl 
chlorides. We established that irrespective of the electrophile, 4-substituted- 
2N,N-dialkylamido-2,5-dihydro-l,2-oxaphosphole 2-oxides are isolated in high 
yields (72-86%) in all cases. 

H R2 c 

PhSeCl. 
SCHEME 2 

Comparison of 'H NMR spectra of starting phosphonates with those of the end 
products shows that during the reaction, a five-membered heterocyclization of 
allenephosphonic system of double bonds occurs. Thus, in the spectrum of 2b, a 
doublet is observed at 3.87 ppm for the methoxy group and signals at 2.99 ppm 
and 1.00 pprn for the protons of the diethylamino group. After chlorination of 2a, 
the signals for the protons from the methoxy group vanish and at the same time 
the signals for the protons of the diethylamino group are observed again, which is 
direct confirmation of the fact that in the second step of the reaction, the 
heterocyclization proceeds via intramolecular rearrangement of the Arbuzov 
type. Moreover after cyclization the chemical shift of 31P appears at lower field 
(27.9 to 32.3 ppm) which correlated with the results obtained earlier."' The 
obtained amido derivatives of 2,5-dihydro-l ,Zoxaphosphole 2-oxides are color- 
less crystals with a definite melting point (Tables I1 and 111). 

The successful five-membered cyclization of 1,2-alkadienephosphonic amidoes- 
ters with electrophilic reagents allowed us to synthesize new amido derivates of 
2,5-dihydro-l ,Zoxaphosphole . 
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EXPERIMENTAL 

Methods of analysb. 'HNMR and 3'PNMR spectra were determined on a Tesla BS 487 B 
(100MHz) spectrometer at normal temperature as CDC13 solution with TMS as an internal standard. 
The IR spectra were recorded on an IR-72 spectrophotometer (Carl Zeiss Jena, GDR). 

Starting materials. The 1,2-aIkadienephosphonic dichlorides were prepared by the method described 
in the literature." The methyl- and phenylsulfenyl chlorides were prepared from the corresponding 
disulfides and chlorine in CC&. The phenylselenenylchloride was prepared in the same way. 

Synthesis of N,N-dialkylamido-O-alkyl-3-methyl-l,2-buradienephosphonates and N,N-dialkylamido- 
0-alkyl-24 1 -cyclohexenyl)ethenephosphonates 2a-k. General procedure. To 0.1 mole 1 ,2-alka- 
dienephosphonic dichloride dissolved in 300ml anhydrous ether at -10 to -8°C and continuously 
stirred were added a mixture of 0.1 mole aliphatic alcohol and 0.1 mole triethylamine dissolved in 
5Oml ether and then a mixture of 0.1 mole dialkylamine and 0.1 mole triethylamine in 50 ml of the 
same solvent while stirring continuously. The reaction mixture was stirred for an hour at the same 
temperature. Then the precipitate was filtered off, the ether was removed using a water aspirator, and 
the cresidue was distilled twice in vacuum. Yield 72-85%. 'HNMR spectra: 2a 5.04d (1 H, ,JHP 
7.5Hz), 1.68d (6H); 2b 5.04d ( l H ,  2JHp 7.0Hz), 1.68d (6H); 2d 5.16d ( l H ,  'JW 6.7Hz), 1.60 
(4 H), 2.60 (6 H); 2e 5.02 d (1 H, 'JHP 6.8 Hz), 1.55 (4 H), 2.14 (6 H). 31P NMR spectra: 2a 18.2; 2b 
17.1; 2d 16.8; 2e 16.7. 

Sythesis of 2-N, N-dialkylamido-2,5-dihydro-l,2-oxaphosphole 2-oxides 39-0. General procedure. A 
solution of 0.05mole of electrophilic reagent (C12, Br,, I,, SO,Cl,, RSCl, PhSCI, PhSeCI) in 
anhydrous 1,2-GH4C12 or CHCI, was slowly added, with stirring, at - 5 to WC, to a solution of 
0.05 mole of N,N-dialkylamido-O-alkyl-3-methyl-1,2-butadienephosphonate or N,N-dialkylamido-0- 
alkyl-2-( I-cyclohexenyl)ethenephosphonate in the same solvent. After stirring the reaction mixture for 
an hour, the solvent is removed. The residue was recrystallized from heptane. Yield 72-86%. 
'HNMR spectra 6: 39 5.88d ( l H ,  2JHp 24.2Hz), 1.40s (3H), 1.58s (3H); 3f 5.88d ( l H ,  *JHP 
22.4Hz), 1.70m (6H); 38 6.08d ( l H ,  *JHP 22.3Hz), 1.72m (6H); 3k 5.87d ( l H ,  'JHP 23.5Hz). 
1.72 m (6 H). ,'P NMR spectra 6: 3a 28.3,3f 27.9, 3g 28.8,3k 32.3. 
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