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Treatment of 1° alcohols with N,N-dimethylphosphoramidic dichlo-

ride in refluxing 1,2-dimethoxyethane gave the corresponding chlo-

rides. Upon similar treatment, 3° alcohols underwent dehydration

giving olefinic products, whereas 2° alcohols afforded olefins or

chlorides as predominant products.

N,N-Dimethylphosphoramidic dichloride (DMPADC), which is readily accessible 

from the reaction of phosphorus oxychloride and dimethylamine,1 has been known 

since the turn of the century.2 Its synthetic utility, however, has been limited 

to the preparation of phosphorus-containing compounds.3 In exploring the possible 

use of DMPADC in other areas of organic synthesis, we have examined its reaction 

with alcohols. 

Although DMPADC was found to react with alcohols only at a negligible rate at

room temperature, at temperature slightly above 80℃ its reaction with 1° alcohols

occurred readily giving rise to excellent yields of the corresponding alkyl chlo-

rides. For instance, the reaction of hexadecanol (1 mmol) and DMPADC (5 mmol) in 

refluxing 1,2-dimethoxyethane (DME; 12 ml) was found to be complete within 7 hr. 

Addition of water followed by extraction with ether and work-up of the extracts in 

the usual manner gave the crude product, which, after a rapid column chromatography 

on silica gel with pet. ether elution, afforded 1-chlorohexadecane of analytical 

purity in quantitative yield.7 The generality of the reaction is apparent from the 

results (Table 1) obtained for the seven cases examined under the same conditions.

The reaction of 3° alcohols with DMPADC in refluxing DME was found to proceed

at a rate generally slower than that of 1° alcohols and dehydration was the sole

process observed. In all the cases studied (Table 2) olefinic products were formed 

exclusively and in good yields. An especially noteworthy case is 3-vinyl-1-
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dodecen-3-ol (Entry 5), which 

underwent dehydration cleanly 

to give 3-vinyl-1,3-dode-

cadiene without apparent for-

mation of 1-chloro-3-vinyl-

2-dodecene despite the hydroxyl 

group being doubly allylic. 

Secondary alcohols re-

acted with DMPADC in reflux-

ing DME giving rise to alkyl 

chlorides and/or olefins as a 

result of the competing dis-

placement and dehydration

Table 1. Reactions of 1° Alcohols with DMPADC

processes. As revealed by the experimental results compiled in Table 3, the gen-

eral trend of product formation is such that the displacement reaction occurs pref-

erentially when the hydroxyl group is sterically less hindered (Entries 1-3). In 

cases of sterically congested alcohols (Entries 5-7), dehydration was shown to be 

the predominant process. It is also noted when two positional isomers could be 

theoretically produced from dehydration that the thermodynamically more stable iso-

mer was formed predominantly and often exclusively.

Table 2. Dehydration of 3° Alcohols with DMPADC
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Table 3. Reactions of 2° Alcohols with DMPADC

A logical mechanistic pathway involves the condensation of alcohols with 

DMPADC to give amidate derivatives of general formula ROPO(Cl)N(CH3)2 which subse-

quently undergo elimination or displacement reaction by chloride ion. In agree-

ment with this postulation are the following observations. When the reaction of

3β-methoxycholestan-6α-ol and DMPADC (Table 3, Entry 7) was worked up soon after

the alcohol was consumed (30 hr), the major product was found to be the correspond-

ing amidate 1, whereas prolonged treatment resulted in the formation of increasing

amount of 3β-methoxycholest-5-ene at the expense of the amidate derivative 1.

Furthermore, the amidate CH3(CH2)15OPO(Cl)N(CH3)2 (2)8 was shown to undergo clean 

displacement with lithium chloride in refluxing DME to give 1-chlorohexadecane. 

The latter finding and the fact that the amidate 2 was recovered intact after ex-

tended heating in refluxing DME coupled with the inversion of stereochemistry 

observed for unsymmetrical alcohols (Table 3, Entries 2-4) gave strong indication 

that the displacement is SN2 in nature. On the basis of the results obtained for
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the epimeric 3β-methoxycholestan-6-ols (Table 3, Entries 6 and 7), it appears that

both trans and cis elimination are operative with the former being more facile. 

The foregoing report illustrates the first examples of direct use of DMPADC in 

synthesizing non-phosphorus-containing substrates and a new method for the trans-

formation of alcohols to olefins and alkyl chlorides. The procedure is operation-

ally simple and involves a neutral reagent of low volatility which is easy to ma-

nipulate. Despite a small quantity of hydrogen chloride being produced during the 

reaction, the conditions are sufficiently mild that moderately acid-sensitive 

functional groups such as acetals (Table 1, Entry 6) are uneffected and polymeriza-

tion and extended migration of the double bond are precluded. These promising 

features coupled with generally high yields of products render the described method 

an attractive alternative to those existing. 9,10
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