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Prenol (3-methyl-2-buten-1-0l) is an initial substance for the syn-
thesis of several insecticides and fragrances. A well-known way to get
prenol is the hydrolysis of 1-chloro-3-methyl-2-butene (prenylchloride).
Both the isomeric chlorides prenylchloride and 3-chloro-3-methyl-1-butene
are contained in the isoprene hydrochlorination product, from which pure
(99%) prenylchloride can be produced by catalytic isomerization and
rectification of isomeric compounds [!]. Prenylchloride can be hydrolysed
easily with any alkaline, but in the course of hydrolysis undesirable iso-
merization of primary chloride to tertiary one will take place. So, the

hydrolysis of prenylchloride with sodium bicarbonate solution vyields
a product consisting of only 20% prenol, 80% being 2-methyl-3-buten-2-ol
[2]. By the hydrolysis with sodium hydroxide solution the simultaneous
formation of ether is observed. A more promising method of synthesis
seems to be the esterification of prenylchloride followed by saponification
of ester. By acetylation of prenylchloride in a solution of glacial acetic
acid a product consisting of 70% prenylacetate and 309 tertiary acetate

can be achieved. The ratio of isomeric acetates can be retained by the

subsequent saponification [3]. |
We have investigated the possibility of carrying out the acetylation

reaction using phase transfer catalysis (PTC). The process was realized
in an anhydrous medium to avoid the unadvisable isomerization reaction

and to get a high yield of the product desired. Dibenzo-18-crown-6

(DB18C6) was used as catalyst. In an unpolar or slightly polar medium
DBIBC6 transfers the acetate ion into a soluble complex anion, which is
a strong nucleophile, and directs thus the reaction mainly to acetate
formation. The activation of the acetate ion by crown ether increases

strongly the rate of the acetylation reaction. This effect is more remark-

able in polar but at the same time aprotonic solvents [4]. Nevertheless

the activity of the anion is notably suppressed by water, even in trace

quantities. Crown ethers have a tendency to carry water even into un-

polar solvents [s]. PTC can also be applied for the saponification of

prenylacetate with anhydrous potassium hydroxide in an unpolar solvent.

The potassium acetate formed can be used for acetylation of prenyl-
chloride. ,
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The synthesis of prenol is in our work realized in two stages:
(1) acetylation of prenylchloride with potassium acetate

DBIBCé

(CH;)2C=CHCH,CI 4 CH;COOK— (CHj3),C=CHCH,OOCCH; + KCII,

(2) saponification of ester |
DBIBC6

(CHj3)2C=CHCH,OOCCH; 4+ KOH —- (CH;),C=CHCH,;OH +
+ CH3;COOK.

Experimental

Both the stages of the synthesis were carried out in an anhydrous
medium using benzene, dimethylsulphoxide, or acetonitrile as solvents.
As stock an industrial product consisting of primary and tertiary
chlorides with the ratio of 9:1 and purified by distillation was used. All

reagents and solvents used were analytically pure according to spec-
ifications of Sojuzreactiv, USSR. As catalyst a chemically pure D813C6

(Reakhim, USSR, TU 6-09-20-19-83) was used without further puri-
fication. Stock and reaction solutions were analysed by GLC on a

LHM-BMD chromatograph using a flame ionization detector, Poly-
chrom-1 carrier, polyester SFIA as stationary phase, and helium as car-

rier gas. ‚

For the esterification a suspension of potassium acetate, DBIBC6, and
benzene was introduced into a thermostated flask equipped with a

stirrer and a Dean-Stark tube connected with a reflux condenser. First
the water traces in the form of benzene-water azeotrope were separated.
АНег that prenylchloride was added and the reaction mixture was boiled
under a reflux condenser at stirring for 20 h, cooled, and filtered. Benzene

was distilled off from the filtrate, the settled DBIBC6 filtered, and pre-
nylacetate separated by vacuum rectification. From filtration and distil-
lation residues DBIBC6 was separated by benzene extraction and re-

moved to the process. |
For the saponification of prenylacetate, a suspension of anhydrous

potassium hydroxide and benzene was introduced into the flask already
used in the first stage. After dewatering and cooling the prenylacetate
was added with careful stirring. The reaction mixture was stirred for
3 h and then filtered. The prenol was separated by vacuum rectification.

Results

The total yield of prenylacetate in the first stage was 99%, the yield
of prenol in the second stage was 95%. The electronegativity of the sol-
vent affects greatly the acetylation rate. So the reaction rate is much

higher inan acetonitrile solution than in benzene, and somewhat higher
in the dimethylsulphoxide than in acetonitrile. This phenomenon can be

explained by the solvatation of the cation by the aprotonic solvent and
the formation of a bare complex anion. The acetylation rate depends on

the concentration of acetate—DßlßC6 complex, so also on the DBIBC6

concentration. A rise in the temperature accelerates the solubility of the

complex and raises also the rate of the reaction. In the Figure experi-
mental data and time dependence of the concentrations of reagents and

the product are shown. As can be seen, the concentration of the tertiary
chloride, 3-chloro-3-methyl-1-butene, remains time-constant. We have

established this phenomenon by different. initial ratios of isomeric chlor-
ides, as well as by all the above-mentioned solvents. So the acetylation
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reaction by PTC (DBI18C6) is selective for prenylchloride only. Probably
the reaction of a complex with tertiary chloride is suppressed by steric
difficulties. The rate of the saponification reaction by the use of DBIBC6
is high, but it decreases rapidly after 939 conversion is attained, pro-

})ably due to the competition of OH- and CH3sCOO~- ions in the complex
ormation.
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Kinetics of prenylchloride acetylation in a dimethylsulphoxide solution by the use of

PTC (DB18C6). Temp. 40—42°C; DBIBC6 concentration 0.07 mol/dm3.
1 — prenylchloride, 2 — 3-chloro-3-methyl-1-butene, and 3 — prenylacetate.
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