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SYNTHETIC COMMUNICATIONS, 27(18), 3171-3174 (1997) 

ONE-POT SYNTHESIS OF 1-ALKYNYLPHOSPHONATES 

Jun Mo Gil, Jin Wuk Sung, Chan Pi1 Park and Dong Young Oh* 

Department of Chemistry, Korea Advanced Institute of Science and Technology, 
373- 1, Kusung-Dong, Yiwng-Gu, Taejon, 305-70 1, Korea 

Abstract: 1-Alkynylphosphonates 3 are prepared in a one-pot procedure from 
diethyl phosphorochloridates 2 and alkynyllithiums 1, which are readily generated 
by the reaction of 1 -alkynes with n-BuLi. 

1-Alkynylphosphonates 3 have been used to synthesize a wide variety of 

unsaturated and saturated functional derivatives of organophosphorus compounds. 1 

A literature s w e y  on the preparation of I-alkynylphosphonates 3 showed that 

some of the methods reported involve the preparation of explosive alkynyl 

bromides,2 while other methods are either limited in scope or give low overall 

yields.3 Recently, we reported the preparation of 1 -alkynylphosphonates by p- 

elimination of phosphates.4 The most widely used method of preparation involves 

the reaction of alkynylmagnesium bromides with dialkyl phosphorochloridates,W 

but this methods has some limitations. One of the limitations is the formation of 

side products, produced by attack of the alkynylmagnesium bromides on both the 

chloride and the alkoxide groups of dialkyl phosphorochloridates. Herein, we 

- 
*To whom correspondence should be addressed. 
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3 172 GIL ET AL. 

report an improved reaction which can overcome this limitation. 1-Alkynylphos- 

phonates 3 are prepared in a one-pot procedure by reaction of diethyl phosphoro- 

chloridates 2 with alkynyllithiums 1, which are readily generated by the reaction of 

I-alkynes with n-BuLi (Scheme). 

RCECLi + CIP(0)(OEt)2 THF RCECP(O)(OEt)2 
3 -78°C - r.t. 1 2 

Scheme 

Table. Preparation of I-Alkynylphosphonates 3 (1-5) 

entry Product yield, %a 

II 
86' 4 (Et0)zP = Ph 

0 
II 

5 (Et0)2r = CH20Bn 82' 

a isolated yields 

b 
c 

purification by distillation under reduced pressure 
purification by silica gel chromatography 

The success of this method is explained by the reasonable assumption that 

the alkynyllithium is less nucleophilic than the alkynylmagnesium bromide and that 

the alkynyllithium can displace the chloride but not the alkoxide. 
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1-ALKYNYLPHOSPHONATES 3173 

General Experimental Procedure 

After stirring of a THF (30 ml) solution of distilled I-alkyne I (10 mmol) 

with n - B S i  (10 mmol) for 1 h at -30 "C, distilled diethyl phosphorochloridate 2 

(10 mmol) was added neat at -78 "C. The reaction mixture was stirred at -78 "C for 

1 h and then at room temperature for 30 min. Saturated aqueous ammonium 

chloride solution (20 ml) was added and the aqueous layer was extracted with ethyl 

ether (50 ml x 3). The combined ether extracts were dried (MgSOa) and 

evaporated, and 1 -alkynylphosphonate 3 was obtained as thc only isolable product. 

The resulting oils were purified by silica gel column chromatography or distillation 

under reduced pressure (Table). 

Acknowledgement : We thank the Korea Science and Enginccring Foundation 
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REFERENCES 

1. Miller, S. I.; Dickstein, J. I. Acc.Chenz. Res. 1976, 9, 358. Saundcrs, B. 

C.; Simpson, P. J. Chem. Soc.(C) 1963, 335 1. Sauvcur, F.; Collignon, 

N. Phosphoriis and Sirlfiir 1983, 14, 34. 

Ionin, B. I.; Petrov, A. A. Zhiir. Obshch. Khinz. 1962, 32,  2387. 

Pudovik, A. N.; Aladzheva, I. M. Zhzrr. Obshch. Khirn. 1963, 33, 707. 

Seyferth, D.; Paetsch, J .  D. J.  Org. Cheni. 1969, 34,  1483. Hall, R. G.; 

Trippett, S. Tetrahedron Lett. 1982,23,2603. 

Hong, J. E.; Lee, C-W.; Kwon, Y . ;  Oh, D. Y. Synth. C'umnz~in. 1996, 

26, 1563. 

2.  

3 .  

4. 

D
ow

nl
oa

de
d 

by
 [

St
on

y 
B

ro
ok

 U
ni

ve
rs

ity
] 

at
 2

2:
11

 2
2 

O
ct

ob
er

 2
01

4 



3174 GIL ET AL 

5 .  

6.  

Chatta, M. S . ;  Aguiar, A. M. J. Org. Chem. 1971, 36, 2719. 

Burt, P. W.; Simpson, P. J .  Chem Soc.(C) 1971, 2872. Sturtz, G.; 

Chamer, C . ;  Normant, H. Bull. Soc. Chirn. Fr. 1966, 1707. 

(Received in the UK 18 February 1997) 

D
ow

nl
oa

de
d 

by
 [

St
on

y 
B

ro
ok

 U
ni

ve
rs

ity
] 

at
 2

2:
11

 2
2 

O
ct

ob
er

 2
01

4 




