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summary: Triethyl phosphite and elemsntd iodine in solution give tmnsient zoobtriethyt- 

phosphonium tidzde which eliminates ethyl iodzde to form diethyt phosphoroiodidate. An 

eaxunination of the 31 P NEW and IR spectm over the tempemtuve range -lOO” - O°C fails to 

diScloSe any evzdence for triethoqdiiodophosphor, contrary to a previous clazm. 

Two of us recently described' the reaction of triethyl phosphite and elemental iodine in 

solution at O°C and the use of the resulting reagent in dehydration and condensation reactions. 

Because of the 31 P chemical shift (42.5 ppm, in ether, to high field of 85% H3P04) and the 

formation of large amounts of triethyl phosphate following use of the reagent, we gave it the 

structure of triethoxydi-iodophosphorane. This assignment is wrong; the Arbuzov reaction is 

rapid above -85'C and the species having 31 P -42.5 ppm (ether) is diethyl phosphoroiodidate 
n 

When the reaction of triethyl phosphite and iodine is carried out at -lOO°C in ethyl 

chloride solution, the phosphonium salt (I.; 31 
P +15 ppm) is formed in quantitative yield almost 

instantaneously. 
3 

Above -85OC this is rapidly transformed into (2) with the simultaneous 

appearance of phosphoryl absorption at 1270 cm-l. 1H nmr shows the immadiate quantitative 

formation of ethyl iodide when the reaction is carried out in CD2C12 at O'C. 

(Et0j3P + I2 -loooc> (EtOj3P+I I- 
-85OC //O 

(Et0)2P\I 
+ Et1 

The phosphoroiodidate (2, -41.0 ppm in CH2C12) is also observed by 31 P nmr as a malor 

component when diethyl phosphite and iodine react in CH2C12 solution at room temperature. 4 

No 
(Et0)2P\H + I2 

CH2C12, /O 
(Et0j2P< + HI 

\ I 

321 



322 

When triethyl phosphite-iodine is used as a dehydrating or condensing agent, and the 

iodine added as the last component, then large amounts of triethyl phosphate are formed. 

Under these conditions the intermediate (1) can be intercepted by other nucleophiles. If 

the phosphite and iodine are allowed to react before the other components are added then no 

triethyl phosphate IS produced and (2) presumably functions as a dehydrating agent in a manner 

analogous to the brormdate (EtO)2P(0)Br.5 
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