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SYNTHESIS OF JUVENILE HORMONE ANALOGUES.
15. SYNTHESIS OF NOVEL 1-AROXY-3-METHYL-5-(MONO-, DI-,
AND TRIOXA-ALKYL)-2-PENTENES

The first to synthesize herbicidally and insecticidally active oxa
compounds from chloromethyl ether were Mamedov and coworkers [% 2].
In 1972—1986 a number of oxa compounds, derivatives of benzene and
benzodioxolan [3], oxa-alkenyl carboxylic acids [*], oxa-alkenylbenzene
[°]], and ethers of hydroquinone [¢-1*] were patented as insecticides,
acaricides, and juvenoids. One of the authors with coworkers has earlier
worked out a number of oxa compounds [%8] with juvenoidal activity,
of which ephoxene was registered in 1991 [*].

Based on the scheme presented in [*¥] we have synthesized some
novel 1-aroxy-3-methyl-5-(mono-, di-, and trioxa-alkyl)-2-pentenes with
juvenoidal activity which have been tested on leaf louse [2°]. These
compounds have been synthesized from cyclohexylchloromethyl ether [2!]
and novel chloromethyl ethers (see Table 1). From the adduct of chloro-
methyl ether and isoprene a quaternary salt has been obtained
with dimethylaniline [*22] and alkylated in water solution to the cor-
responding phenolate [*3]. The aroxy compound was separated, vacuum-
distilled, and identified by IR and '*C NMR spectra.

Experimental

1. Synthesis of chloromethyl ethers

1-Chloro-3,5-dimethyl-2-oxahexane. 1380 g (13.5 moles) of 4-methyl-2-
pentanol and 480 g (16.0 moles) of paraform were stirred and cooled
to —5°C. Hydrogen chloride was directed into the mixture. The temper-
ature of the mixture was —5 to 0°C. The reaction was finished when the
paraform was dissolved. The organic layer was separated and distilled
in vacuum. The yield of 1-chloro-3,5-dimethyl-2-oxahexane was 1899 g
(93.2%). The new chloromethyl ethers synthesized are presented in
Table 1.

2. Addition of chloromethyl ether to isoprene

Synthesis of the adduct of 1-chloro-3,5-dimethyl-2-oxahexane and iso-
prene. To 152.6 g (1 mole) of chloromethyl ether (Table 1, No. 1) and
81.6 g (1.2 mole) of isoprene, 1.3 ml of 5.9% solution of tin tetrachloride
in dichloroethane was added while stirring in an atmosphere of argon.
The reaction temperature was 20—27°C. The density of the mixture in-
creased from 0.835 to 0.913 (Ad=0.078). Then 5 g of carbamide was
added, the mixture was stirred, settled, and carbamide with the catalyst
complex was filtered off. The unreacted substances were evaporated and
the mono adduct was distilled from the residue at 93—96°C/1 mm torr,
yield 161.9 g (70.4%). Mono adducts are characterized in Table 2.

* Eesti Teaduste Akadeemia Keemia Instituut (Institute of Chemistry, Estonian Acad-
emy of Sciences). Akadeemia tee 15, EE0026 Tallinn. Estonia.

** Eesti Teaduste Akadeemia Keemilise ja Bioloogilise Fiiiisika Instituut (Institute of
Chemical Physics and Biophysics, Estonian Academy of Sciences). Révala pst. 10,
EE0001 Tallinn. Estonia.
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3. Synthesis of aroxy compounds
1-(4-Chlorophenyl)-1,7-dioxa-4,8,10-trimethyl-3-undecene. 100 g of the
adduct of 1-chloro-3,5-dimethyl-2-oxahexene and isoprene (0.43 mole of
primary chlorides), 65.4 g (0.54 mole) of dimethylaniline, and 55 ml of
methanol were stirred at 50°C for 5 h; quaternary salt was obtained.
The mixture was cooled, 200 ml of water and 100 ml of toluene were
added, and stirred. The water solution of the quaternary salt was
separated and alkalified to pH=9, then extracted with toluene. 553 g
(0.43 mole) of 4-chlorophenol and 86 g of 20% sodium hydroxide
solution (0.43 mole) were stirred. At 70°C the extracted water solution
of the quaternary salt was added to the phenolate solution obtained and
stirred at the same temperature for 4 h. The mixture was cooled and
extracted with toluene. The toluene solution was washed with 10%
sodium hydroxide solution and then with water. Toluene and dimethyl-
aniline were distilled from the toluene solution in vacuum. From the
residue 1-(4-chlorophenyl)-1,7-dioxa-4,8,10-trimethyl-3-undecene was dis-
tilled at 122—126°C/0.1 torr. The yield was 75.5 g (53.9%). The phenoxy
compounds obtained are presented in Table 3 and the '*C NMR spectra
in Table 4.

Chloride compounds were analysed by means of a gas chromato-
graph Chrom 5 (Laboratorne Pristroje, Chechoslovakia) on glass capil-
lary column 1—24 m, i.d. — 0.27 mm coated with TCEP — 1,2,3-fris-
(2-cyanoethoxy) propane. Temperature of column oven 70—100°C, temper-
ature of injection port 150—180°C, carrier gas N, flow rate 1.2 ¢m?/min.

Phenoxy compounds were analysed by means of a gas chromatograph
Chrom 5 (Laboratorne Pristroje, Chechoslovakia) on glass capillary
column 1—47 m, i.d. — 0.3 mm coated with PDEAS (phenyldiethanol-
aminesuccinate), temperature of column oven 200°C, temperature of
injection port 270°C, carrier gas Nj, flow rate 2.0 cm?®/min.

Infrared spectra were taken on a Specord 75 IR spectrometer (Zeiss,
Jena) in the region 400—4000 cm—! using the KBr window.

Mol. mass is determined ebullioscopically, 13C NMR  spectra were
measured from CDCIl; solutions with Bruker AM-500 spectrometer.
Standard pulse programmes for 2D correlations were used.
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JUVENIILHORMOONI ANALOOGIDE SUNTEES.
15. UUTE 1-AROKSU-3-METUUL-5-(MONO-, DI- ja TRIOKSAALKUUL)-2-
PENTEENIDE SUNTEES

Saadi rida 1-aroksii-3-metiiiil-5- (mono-, di- ja trioksaalkiiiil)-2-penteene, mida ise-
loomustati infrapunaste ja '*C TMR-spekiritega. Siintees teostati isopreeni haloalkii-
leerimisel vastavate klorometiiiileetritega ja jargneval asendatud fenoolide o-alkiileeri-
misel saadud aduktidega.

Xedno PAHT, Tewuc IEXK, Cupse BHHTMAA, Jluass JIAXE, Aurc 3PM,
- Haome JIBIHBEKE, Koir J133TC

CHUHTE3 AHAJIOTOB HOBEHHWJIBHOIO FOPMOHA.
15. CAHTE3 HOBbBIX 1-APOKCH-3-METHJI-5-(MOHO-, JIH- U TPHOKCA-.
AJIKHJ1)-2-TEHTEHOB

[MTonyuyen psim 1-apokcH-3-MeTHI-5-(MOHO-, AH- H TPHOKCAAJKHJ)-2-NEHTEHOB, KOTOpHIE
oxapakrepuzoBaubl MK- u 1°C $IMP-cnektpamu. CuHTe3 ocyllecTBJeH raJjoaJKHIHPOBA-
HHEM H30NpeHa COOTBETCTBYIOLIMMH XJODMETHJIOBBIMH 3(QHPaMH M NOC/EAYIOUIHM 0-aJIKHJH-
poOBaHHEM 3aMeUIeHHBIX (eHOJa MOJyYaeMbIMH rajioalflyKTaMH,
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