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Various cyclic and acyclic ethers are efficiently cleaved with
acyl chlorides or bromides to give w=-chloro- or w-bromoesters under

high-pressure conditions.

The utility of cleavage reactions of cyclic and acyclic ethers is well docu-

2) Among these

mented and several methods have been developed for this purpose.
transformations the combination of acyl halides and Lewis acids has proved to be
tremendously useful since its discovery in the beginning of this century. In this

type of reactions RCO+ ion derived from acyl halides and Lewis acids is generally

considered to play an important role (Egs. 1 and 2) and in the absence of Lewis

+ -
RCOX + MX _— RCO +  MX (1)

+
RcO®  + R',0 —> R',0COR —X 5 R'OCOR + R'X (2)

acids the reaction indeed is difficulty accessible except for highly reactive acyl
iodides.3)
We anticipated that, if the reaction proceeds through an intermediate like A,

such processes should be accelerated by using a high-pressure (Eq. 3), since

(0] o]
..-R'\ '.'R'\+ | _ :-'R'\+ i :-°R' —OCOR
i 0 + RCOX —> | ¢ JO0—C—R : O—C—R —> (3)
'ch .'-Rl l <~ '.Rl - ’.RI_X
X A X
4)

ionization and bond formation are both advantageous for this powerful technique.
In this paper we report that these expectations have been realized.

As summarized in Table 1, various ethers including some epoxides were
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Table 1. Cleavage of Ethers with Acyl Halides at High—Pressurea)

Run Ether RCOX Temp/°C Product Yield/ %b)
1 Et,0 PhCoCl 62 PhCOOEtL (26)
2 n-Bu,0 PhcoCl 62 PhCOOBu-n (3)
3 " PhCOBT 42 " (13-17)
4 [ ] PhCOC1 62 PhCOO c1 95
o /\/\/
5 " 4-MeOCH,COCL 62 4-MeOC H 4coo/\/\/c1 97

6 " cH4cocl 62 CH3coo/\/\/c1 81
7 ; ——coc1 62 A VAYS 80

" PhCOBr 42 phcoo”\ "\ /Br 96

9 O PhcoCl 62 phcoo’\ /el 57
o

10 " PhCOBr 42 Phcoo”\ "\ er 89

11 U] Phcocl 42 Phcoo\(\/\a 36°)
(6}
PhCOO\/\)\Cl 24%)

12 " —f—-coc1 62 --I—coo{\/\m 46S)
—+ cooMm 24°)

OCOPh
13 ) PhCOC1 62 50
‘ ~.Cl

ocoph
14 " PhCOBr 42 71
“~Br
o OCOPh a)
15 DL PhCoC1 62 Cl\v/l\v/CI 72
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OCOPh

0 c)
16 \>\/c1 PhCOBr 62 Br\/k/CI 67

Br
pncoo _J_c1 15°)
17 phch ) PhcoCl 62 phcoo. /\/C1 25
\

o

e)

18 anisole PhCOC1 62 no reaction

a) All reactions were performed employing 1.2 equiv, of ether and 1.0 equiv.of
acyl halide in 1.5 ml of CH,CN at 10 kbar for 24 h unless otherwise stated.

b) Isolated yield after distillation by Kugelrohr apparatus or purification by
preparative TLC, values in parentheses were determined by GLC.

c) Ratio of regioisomers was determined by lH NMR and GLC.

d) Almost single isomer was obtained.

e) Reaction time was 48 h.

3) As expected, benzoyl

6)

efficiently cleaved with acyl chlorides and bromides.
bromide is better than benzoyl chloride for the present purpose. The reactivity
of ethers roughly depends on the basicity of ether oxygen: tetrahydrofuran (pKHB=
1.26) and tetrahydropyran (1.23) are more basic than dibutyl ether (1.02) or
diethyl ether (0.98) and the least basic anisole (0.02) was remarkably stable under
7)

these conditions. The cleavage reactions of 2-methyltetrahydrofuran show no
regioselectivity (runs 11 and 12). However, in both cases the major product is a

primary chloride. This suggests that an SN2-type cleavage reaction is preferen-

tially occurred.a) Interestingly, even acetal function

was slowly reacted with benzoyl chloride (run 17). 1In ggoph

this case the reaction probably proceeds through an F*T—C%}_;;:> B
acylated species B. OC[j

The presently discovered reaction can be conducted
under almost neutral conditions without any Lewis acid catalysts. Therefore, we
believe the procedure provides a new entry for the mild cleavage of ethers.

Further application of this reaction is currently under way.

The authors wish to thank Dr. Ayumi Ohsaki of Kinki University for the

measurement of high resolution mass spectra.
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