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Substituted cyclopropanols are readily convertedlb). The reaction of cyclopropandb with 20%
into the corresponding ketones when treated wittwater solution of potassium or lithium hydroxide in a
acids or alkali and at heatinfll]. With 1,2-cyclo- mixture with dioxane along the procedure [Ghve
propanols a problem exists concerning the regiofrise to a mixture of ketones. For instance, in reaction
selectivity of the ring opening. Thepening of a of cyclopropanollb with aqueousLiOH in dioxane
three-membered cycle in cyclopropanol$) (can arises a mixture of 2-methylpentan-3-oniéb{ and
afford both branchedl and unbranchedll ketones. hexan-3-onel{lb) in 3:1 ratio (GLC). The water

solutions of alkali(KOH, LiOH) in a mixture with

Me 0 the other solventsDMF, DMSO, THF, MeOH,

N'AVOH ' )YR . /\)J\ HMPA) afforded ketone mixtures with varyirgxcess
R' =R R' R of the branchedsomer. Thehighest selectivity was

R 0 observed when KOH waaspplied.

Ta—d IIa—d IIMa—-d .
As seenfrom table, thebest results were obtained

, at the use of KOH powder immTHF, MeOH, and
R, R = Me, Me @); Me, Et 0); Et, Pr €); Pr, Etd).  pentane (runsos. 2, 4, 5).According to GLC data
. . in these cases the resultingxture contained 2 5%
Certain a-methyldlalkyl ketones are ph__eromonesof the initial cyclopropanollb and 0.51% of
of insects and are active even as racemixtures. npranched ketone isométb . In these solvents was
For instance, 4-methylheptane-3-ofiel ] is an alarm  c5ried out cyclopropanols isomerization taken in
pheromone of leaf-cutting antétta texana Both  amount of 2025 mmol (runsnos.6-8). Alcohols b
forming enantiomers are active, and the legsive 54 |c in pentane and methanol when treated with
one, (R)-(-)-isomer of ketonedoes not inhibit the o powder afforded ketond#h andlic containing
more active §)-(+)-isomer[2]. The regioselectivity etones with straight chaifilb and llic in 4 and
of ring opening in diaryl-substituted cyclopropanols 1094 amount respectively, whereas compouddin

was previously investigatefd]. At the same time the THEg yielded pure ketondld (*H NMR).
transformations of 1,2-dialkyl-substituted cyclo-

propanols are poorly understood up till n¢8y. Thus by treating with KOH powder in THF from
. : . _1-ethyl-2-propylcyclopropanol was prepared 4-methyl-
In the present study was investigated the régioheptan-3-one in 75%ield. According to GLC data

selectivity of ring opening in 1,2-dialkyl-substituted ihe ratio of 4-methvineptan-3-ond ) to octan-3-one
cyclopropanols effected by bas§4]. It was found (id ) Iwas 200:1?/ P @)

that 1,2-dimethylcyclopropanollg) on heating with

KOH underwent isomerization into a mixture of 1,2-Dialkylcycloprpanols were prepared by reac-
2-methylbutan-3-onell@) and penta-2-onell{a in  tion of the appropriate organomagnesium compounds
20:1 ratio in the overall yield 65%GLC, *H NMR  with esters in the presence of titanium(lV) iso-
[5]). The distillation ofcompounda on NaOH results propoxide.

In_strong tarring. Isomerization of 1,2-dimethylcyclopropanol (la)

The optimization of the ringopening was carried in the presence of KOH (sdable, runno.1). Amix-
out by an example of 1-ethyl-2-methylcyclopropanolture of 2 g of cyclopropanola and 0.5 g of potass-
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ium hydroxide in a Faworsky flask waslaced into Ratio of products obtained by cyclopropanols
an oil bath preliminaryheated to 120130°C. The isomerization effected by potassium hydroxide
reaction product, 3-methylbutan-2-onell@) contain-

ing 4% of pentan-2-on¢GLC), wasdistilled off in Run [Compd.| Solvent Ratio of Yield,
the course of reaction and collected. Yield 1.3 g no. no. ketones i ):(111') %
(65%), bp 9396°C (publ. bp 93C [7]).

General procedure of cyclopropanols isomeriza- 2 :S THI; 95213 5 65
tion. To a solution of 3 mmol of substituted cyclo- 3 Ib DME 9'8 _'2'
propanol in 4 ml of solvent was added 1 ml of 20% 2 Ib MeOH 1000
water solution or 0.20,4 g of alkalipowder, andhis 5 Ib Pentane 99_'1
mixture was stirred at room temperature. Tieac- 6 Ib Pentane 96:4 55
tion course was monitored byLC. On completion Ic MeOH 90_'10 56
of the reaction the organic layer was separated from 8 Id THE 99.5:0.5 75
alkali and analyzed by GLC under the following con- T

ditions: chromatograph  LKhM-8MD, detector
katharometer, carrier gas heliunecplumns 2006
3 mm, stationary phases 5%O0V-1 on Chromaton
N-Super (0.160.20 mm) and 5%SE-30 on Inerton
AW-HMDS (0.20-0.25 mm).*H NMR spectra were
recorded from solutions in Cglon spectrometer
TeslaBS-467A (60MHz), internal referencéiMDS.
Multiplicity and chemical shifts of the signals in the
spectra of ketones obtained were consistent with the REFERENCES
published data. 1. Yanovskaya,L.A., Dombrovskii, V.A., and Khu-
sid, A.Kh., Tsiklopropany s funktsionaymi grup-
2-Methylpentan-2-one (IIb) (see table, run no. pami (Cyclopropanpes?/vitﬁ/ Functionﬂrgjyps),Mos-
6) A mixture of 3.43 g of 1-ethyl-2-methylcyclo- cow: Nauka, 1980; Gibso).H. and DePuy, C.H.,

propanol (b) and 2.96 g of KOHpowder in 35 ml of Chem. Rev., 1974, vol. 74, no. 6, pp. 606524;
pentane wasstirred for 24 h. The workup was as De Puy C.H. Fortsch.Chem.Forsch, 1973, vol. 40,

described above. After evaporation of the solvent the  pp. 73-101.

residue was distilled. Yield oR-methylpentan-3-one 2. Riley, R.G., Silverstein, R.M., and Moser, J.C.,

(Ilb) containing 4% of hexan-3-ondllp ) (GLC) Science1974, vol. 183, no. 3, pp. 76@65.

1.99 (55%), bp 109111°C (publ.bp 106110°C [8]). 3. Kulinkovich, O.G. and deMeijere, A., Chem.Rev.,
2000, vol. 100, no. 8, pR2789-2834.

4. SavchenkoA.l., Cand. Sci.(Chem.) Dissertation,
Minsk, 1995.

5. Gunther, H. NMR SpectroscopyChichester, Wiley.

& Reaction mixtures were only analyzed 6y.C.
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3-Methylheptan-4-one (lIc) (seetable, run no. 7).
A mixture of 2.88 g of1-propyl-2-ethylcyclopropanol
(Ic) and 0.87 g of KOHpowder in 28 ml of MeOH

was kept for 24 h atroom temperature anthen Dretsch. E. Seibl. J.. Simon. W.. ar@lerc. T
worked up as above. Webtained1.63 g (56%) of Tables of Spectral Data for Determination of Organic
3-methylheptan-4-ondI€) containing 10% of octane- CompounsBerlin: Springer, 1983.

4-one (llb ) (GLC), bp 155158C (publ. bp 152 g pe puy C.H., vaiLanenR.J.,J. Org. Chem.,1974,

154C at 740 mm Hg [9]). vol. 39, no. 23, pp.3360-3365.

4-Methylheptan-3-one (lld) (seetable, run no. 8). 7. Sv0|st\_/a organicheskikh soed_merﬂPropertles_ of
A mixtureyof 1?66 g of1-ethyl-2-propylcyclopropanol Organic Compounds), Potekhid.A. Ed., Lenin-
(Id) and 0.75 g of KOHpowder in 20 ml THF was ?_'f‘gd' Kh;\rl":\%a' 1%84é'h dubina O.N.. Zh. O
stirred for 24 h.then filtered through silica gebed, ' thimanl’gszi \}olar120 noanlzu ”251?—2'5’321 it
the latter was washed witather, andafter distilling 9 StutananP S andAdkins Ap\] Am. ChemSoc
off the solvent the residue was distilled. Yield of ™ " hM2 22 ' v

1939, vol. 61, no. 12, pB303-3306.
4-methylhepten-3-onelld) 1.25 g (75%), bp 155 10. MeyersA.l., Kovelesky,A.C., andJurjevich,A.F.,

157°C (publ. 52:55°C at 25 mm Hg [10]). J. Org.Chem. 1973, vol. 38, no. 12, pf2136-2143.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 8 2001



