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Abstract—A new method was developed for synthesis of 2-acetonyl-4-alkoxymethylbutanolides by treatment
of 4-alkoxymethyl-2-g-chloroallyl)butanolides with concentrated sulfuric acid and subsequent hydrolysis.
4-alkoxymethyl-2-g-chloroallyl)butanolides are readily obtained by alkylation of accessible 4-alkoxymethyl-
2-ethoxycarbonylbutanolides with 2,3-dichloropropene, followed by hydrolysis and decarboxylation of the
resulting 4-alkoxymethyl-2f-chloroallyl)-2-ethoxycarbonylbutanolides.

Keto lactones, specifically acetonyl lactones, ardhese factors reduce the value of the developed
reactive compounds which can be used for preparatiqmrocedure.

of heterocyclic compounds containing a lactone e now report on a new method for preparation
moiety; the latter are promising from the viewpointof 2-zcetonyl-4-aloxymethylbutanolides! by hy-

of biological activity [+-3]. We previously proposed grolysis of 4-alkoxymethyl-2f-chloroallyl)butano-
[4] & procedure for synthesis of 2-acetonyl-4-alkoxy-jges | in sulfuric acid (Scheme 1). InitigB-chloro-
methylbutanolides by the Kucherov hydration ofg)\y| |actones! are readily prepared by alkylation of
4-alkoxymethyl-2-(2-propynyl)butanolides which are,ccessible 4-alkoxymethyl-2-ethoxybanylbutano-
obtained from the corresponding acetyl lactones;qes (11 with 2,3-dichloropropene, followed by

However, this procedure requires thoroughly dehypyqqysis and decarboxylation of 4-alkoxymethyl-2-

drated solvents, otherwise initial acetyl lactones Ca'('B-chIoralIyI)-2-ethoxycarbonyIbutanolideB/ thus
undergo ring opening with subsequent decarboxylaébtained (Scheme 2).

tion, and the yield of 2-propynyl lactones sharply
decreases. In addition, the required 2-propynyl halides

. : Scheme 2.
and 2-propynyl alcohol are not readily accessible
compounds, and there is the problem of utilization COOEt
of waste mercury sulfate used as hydration catalyst. + CICH,—C=CH,
ROCH, 070 c|1
Scheme 1. Ia_ITTd
Cl CH,—C=CH,
ROCH,” ~07 0 - . c|1 S |
Ia-Id ROCH, 070
IVa-IVd
@ H,0 CH,—C—CHj
J:OI 0 Taking into account that alkylation of lactondé
ROCH, 0 e .
proceeds almost quantitatively, final produdtsan
Ta-Ild be obtained by one-pot synthesis, without isolation of
_ _ intermediate esterd/. The proposed procedure also
R = GHy (a), i1s0-C,Hg (b), GHiy (c), is0-CsHy,y (). allows us to obtain 2-acetonyl lacton®¥scontaining

- an ester moiety in positior2 (Scheme 3), which
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Table 1. Yields, constants, and elemental analyses of 4-alkoxymethgl-@a(oroallyl)butanolideda-Id and 4-alkoxy-
methyl-2-(-chloroallyl)-2-ethoxycarbonylbutanolideB/a-1Vvd

comp/ Yield, bp, °C 20 20 R Found, % Calculated, %
no % (0, mm) np dz A) Formula

' ' C H Cl C H Cl
la 90 |118 (0.5) 1.4720| 1.0892 | 0.50| 58.25| 7.75| 14.45| C;,H,,CIO; | 58.42| 7.71 |14.40
Ib 86 |114-115 (1) | 1.4672| 1.0842| 0.45| 58.60 | 7.85 | 14.25| C;,H;ClO5 | 58.42 | 7.71|14.40
Ic 84 (129 (1) 1.4700( 1.0729| 0.49| 60.05 | 8.12 | 13.55| C45H,,CIO; | 59.88 | 8.06 |13.63
Id 85 (125 (1) 1.4715| 1.0725| 0.54 | 60.00 | 8.10| 13.52| C;5H,,CIO; | 59.88 | 8.06 |13.63
IVa 80 |133-134 (1) | 1.4700| 1.1220| 0.40| 56.66 | 7.15| 11.00 | C;gH,3CIO5 | 56.52 | 7.15|11.15
IVb 80 (132 (1) 1.4678 | 1.1250 | 0.47| 56.65 | 7.40| 11.30 | C45H,CIOs | 56.52 | 7.22 [11.15
Ve 82 (148 (2) 1.4670( 1.1099 | 0.50 | 57.42| 7.45| 10.85| C;gH,:sCIO5 | 57.74 | 7.52 |10.68
Ivd 80 |134-136 (1) | 1.4668| 1.1025| 0.44 | 57.66 | 7.52 | 10.55 | C;¢H,sClOg | 57.74 | 7.52 |10.68

Table 2. Yields, constants, and elemental analyses of 2-acetonyl-4-alkoxymethylbutantbdékl and 2-acetonyl-
4-alkoxymethyl-2-etoxycarbonylbutanolidéga-Vvd

. o Found, % Calculated, %
Cﬂ?p. Y';id’ bp, °C n&? d2° R Formula
' C H C H
lla? 70 122 (0.5) 1.4592 | 1.0594 | 0.47 (A) | 63.30| 885 | C;,H,,0, | 63.15| 8.77
llb @ 80 121 (1) 1.4580 | 1.0502 | 0.50 (B) | 63.00| 8.70 C1oH,004 63.15| 8.77
lic@ 82 129-130 (1) | 1.4570| 1.0502| 0.53 (B) | 64.25| 9.00 | C;H,,0, | 64.46| 9.09
lid 72 131 (1) 1.4575| 1.0385| 0.52 (B) | 64.35| 9.15 | C;3H,,0, | 64.46| 9.09
vaP 64 156-157 (2) | 1.4580| 1.1072| 0.44 (B) | 60.15| 8.15 | C;sH,,05 | 60.00| 8.00
Vb 60 145146 (1) | 1.4585| 1.1065| 0.40 (C) | 60.20| 8.00 C15H,404 60.00 | 8.00
Vc 62 152-153 (1) | 1.4590| 1.0915| 0.45 (C) | 61.26( 8.21 C16H2606 61.15( 8.28
vd 60 162-164 (2) | 1.4580| 1.0823| 0.46 (A) | 61.28 | 8.15 C16H2606 61.15( 8.28
& For published data, see [4].
® For published data, see [5].
of the products. Initial 4-alkoxymethyl-2-ethoxycar-lowing solvent systems: ethantlenzenehexane,

bonylbutanolideslila —-llld were synthesized by 3:3:10 (A), 1:1:1 (B), and 3:3:5 (C); the spots
condensation of alkyl 2,3pexypropyl ethers with were developed with iodine vapor.
diethyl malonate according to [5].

IVa-IVvd

Scheme 3.

(1) HySO,

(2) Hy0

—_—

ROCH,

COOEt

CHZ—ﬁ—CH3

070

Va-Vd

EXPERIMENTAL

4-Alkoxymethyl-2-(B-chloroallyl)butanolides
la-Id. a. A 20% solution of 10 g (0.25 mol) of
sodium hydroxide was mixed with 10 ml of a 50%
solution of Katamin AB [dimethylbenzylamire
(C15-C1g—ammonium chloride], 0.1 mol of approp-
riate 4-alkoxymethyl-2{{-chloroallyl)-2-ethoxycar-
bonylbutanolide was added, and the mixture was
stirred for 2 h at 5560°C (water bath). The resulting
transparent solution was cooled, acdidifed with hydro-
chloric acid to pH 12, and extracted with ether. The
extracts were washed with water, dried over anhydrous
magnesium sulfate, and evaporated. The residue was

The IR spectra were recorded on a UR-20 instrusubjected to decarboxylation by heating under reduced
ment in mineral oil. Thin-layer chromatography waspressure (1520 mm, water-jet pump). The products
performed on Silufol UV-254 plates using the fol- was distilled twice in vacuo (Table 1). IR spectrum,

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 1 2001



NEW SYNTHESIS OF 2-ACETONYL-4-ALKOXYMETHYLBUTANOLIDES 111

v, cnm: 3050 £C—H); 1770 (G=0, lactone); 1640 butanolides Va-Vd. Concentrated sulfuric acid,
(C=C); 1240, 1190 (c0O-C), 700 (G-CI). 24 ml, was slowly added to 0.1 mol of appropriate

b. The procedure was analogous to that give-chloroallyl butanolide la-Id or IVa-IvVd under
below for the synthesis of 4-alkoxymethyl-p-( stirring and cooling with water. Vigorous evolution
chloroallyl)-2-ethoxycarbonylbutanolideB/a—Ivd ~ of hydrogen chloride was observed. The mixture was
with the difference that the residue, obtained bystirred at room temperature until hydrogen chloride
removal of alcohol, was cooled, a 20% solution ofno longer evolved (1412 h), carefully poured into ice
10 g (0.25 mol) of sodium hydroxide and 10 ml of water, partially neutralized with potassium carbonate,
a 50% solution of Katamin AB were added, and theand extracted with ether. The ether extracts were
process was continued as described abowe iield washed with water, dried over anhydrous magnesium
85-90% (Table 1). The IR spectra of the productssulfate, and evaporated. The residue was twice dis-
obtained as described mandb were identical. tilled in vacuo (Table 2). IR spectruny, cnit; 1770

4-Alkoxymethyl-2-(B-chloroallyl)-2-ethoxycar-  (C=O, lactone); 1720, 1710 (0O, ketone); 1240,
bonylbutanolides IVa-IVd. 4-Alkoxymethyl-2- 1185 (G-O-C); the IR spectrum o¥ also contained
ethoxycarbonylbutanolidella -llid , 0.1 mol,  was ester carbonyl band at 1730 Thn
added dropwise under stirring and cooling with water
to a solution of sodium ethoxide, prepared from 2.3 g REFERENCES
(0.1 mol) of metallic sodium and 90 ml of anhydrous
ethanol. The mixture was_stirred for about 1 h, andl_ US Patent no. 3528 228hem. Abstr.1971, vol. 74,
11.1 g (0.1 mol) of 2,3-dichloropropene was added o, 22694j.
dropwise. After 1520 min, the mixture was heated
on a water bath until it became neutral (pH paper),z' rl]JOS 'zaStleS;é]\?v' 368262Chem. Abstr. 1972, vol. 77,
and the solvent was distilled off. The residue was ' ' _
cooled, acdi water (pH-3}) was added, and the mix- 3. Arutyunyan, V.S., Kochikyan, T.V., Kovalev, G.V.,
ture was extracted with ether. The extracts were Bugaeva, L., and Antadze, M.GArm. Khim. Zh.,
washed with water, dried over anhydrous magnesium 1985, vol. 38, no. 11, p. 38.
sulfate, and evaporated. The residue was twice digk. Arutyunyan, V.S., O Mi Nam, Kochikyan, T.V., Naza-

tilled in vacuo (Table 1). IR spectruny, cnit: 3050 ryan, N.R., and Avetisyan, A.A.Arm. Khim. Zh.,

(=CH); 1770 (G=0, lactone); 1640 (€C); 1230, 1987, vol. 40, no. 7, p. 448.

1190 (G-0O-C); 700 (G-ClI). 5. Arutyunyan, V.S., Kochikyan, T.V., Egiazaryan, N.S.,
2-Acetonyl-4-alkoxymethylbutanolides lla-lid and Avetisyan, A.A., Arm. Khim. Zh.,1994, vol. 47,

and 2-acetonyl-4-alkoxymethyl-2-ethoxycarbonyl- nos. 13, p. 91.
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