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SYNTHESIS OF Y—UNSATURATED METHYLKETONES

*
Francis Barbot, Danielle Mesnard and Léone Miginiac

Laboratoire de Synthése Organique
Groupe de Recherches de Chimie Organique
Université de Poitiers - U.E.R. Sciences
40, avenue du Recteur Pineau, 86022, Poitiers, FRANCE

Previous publicationsi’2 had described the preparation
of ketones II (R = E-C4H9, CH2=C(CH3)CH2, ArCHZ) from the
reaction of the corresponding halide I (X = Cl or Br) with

acetylacetone and ethanolic potassium carbonate. We have

K,CO4, EtOH
RX + CH_,COCH.,COCH ————p- RCH(COCH,)., —» RCH,COCH
3 2 3 A 372 2 3
1 , 16 hrs 1T

extented this reaction to several x-unsaturated and «,Y-unsa-
turated halides and we obtained, in a one-pot procedure, the
Y-ethylenic ketones Ila-f, the Y-acetylenic ketones IIg-i,
the Y-allenic ketone I1j, the Y,E-diethylenic ketone IIk and
the Y-ethylenic-e-acetylenic ketones IIl,m. The same reac-
tion works well with an x-haloester, leading to the Y-keto-
esters IIn,o. Yields are generally fair (40-60 %), alkyl
chlorides giving better yields than alkyl bromides (see
footnotes b and ¢ of Table 1). With the primary ax-ethylenic,
a-acetylenic or a,Yy-unsaturated halides, the normal alkyla-
tion product was obtained ; in no case have we been able to
detect any ketone corresponding to an allyllic or a propar-
gylic rearrangement. No ketone was obtained when we tried

the same reaction with halides Ip-r.

This one-step procedure is a very convenient method

to prepare ketones RCHZCOCH3 where R 1s an a-unsaturated or
3,4 3,4 3
an «,Y-unsaturated group ; ketones IIa™’ , IIb™’ , IIc”,

11e%°, 116% 708, 110, 1131911 11%?2 and 11112 have
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Table 1. Y=Unsaturated Methylketones®

RX (I) Yield(%) of II bp./torr ngo
a) CH,=CHCH,C1P 42 40-41°/14  1.4203
b) CH,CH=CHCH,C1 (trans) 60 61-62°/25 1.4319
c) C HgCH=CHCH,Cl (trans) 60 156-157°/15  1.5480
d) (CH,) ,C=C(CH;)CHC1 40 83-84°/18  1.4500
e) ClCH:CHCH2C1 (cis + trans) 55 74-78°/14

£) CH,=CC1CH,C1 40 63°/13  1.4532
g) HCECCHZCIC 60 71-72°/48  1.4369
h) CH,C=CCH,C1 60 66-67°/15  1.4490
1) HOCH,C2CCH,C1 25 93-95°/0.05 1.4809
j) CH,=C=CHCH ,Br 60 61-562°/12  1.4625
k) CH,=CHCH=CHCH,Cl (trans) 58 76=77°/12  1.4760
1) HCzCCH=CHCH,Br (trans) 60 86-87°/12  1.4741
m) HC=CC(CH,)=CHCH,Br (trans) 62 95-96°/12  1.4801
n) C,HgOCOCH ,Br 60 91°/13  1.4225
) C_Hg OCOCHBECH 45 96-97°/15  1.4239
p) HC=CCH(CL1)CH

q’

r)

3 - - -
ClCHQCH=CHCH2Cl (trans) - - -

(C2HSO)2CHCH21 - - -

b.

Co

Satisfactory elemental analysis, purity by glec and
spectral data (IR and NMR 1H) were obtained for all the
products (see Table 2).

With CHZ:CHCHZBr, the yield was 35 %.

With HC=CCH,Br, the yield was 45 %.
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SYNTHESIS OF Y-UNSATURATED METHYLKETONES

Elemental Analysis and Partial Spectral Data

Elemental Analysis
% Calculated (% Found)

II c H cl NMR TH2 IRP
IIa 73.43 10.27 2.10(s,3H),2.30(m, 4H), 1715, 1640,
(73.51)(10.25) 4.95(m, 3H) 990, 910
IIb 74.95 10.79 1.55(d,3H),2.05(s,23H), 1720,1670,
(74.90)(10.73) 2.30(m,4H),5.40(m, 2H) 970
IIc 82.72 8.10 2.00(s,3H),2.40(m,4H), 1715,1650,
(82.63) (8.17) 6.20(m,2H),7.15(s,5H) 1600, 965
IId 77.09 11.53 1.60(m,9H4),2.05(s,3H), 1715,1670
(77.00)(11.58) 2.35(m,4H)
ITe 54.35 6.84 26.74 2.05(s,3H),2.40C(m,4H), 1715,1635,
(54.42)( 6.90)(26.68) 5.85(m, 2H) 935
IIf 54.35 6.84 26.74 2.10(s,3H),2.60(m,4H), 1720, 1640,
(54.32) (6.88)(26.80) 5.25(m, 2H) 885
IIg 74.97 8.38 1.90(t, 1H),2.10(s,3H), 3280,2120,
(75.05) (8.43) 2.50(m, 4H) 1715, 635
IIh 76.32 9.15 1.70(t,3H),2.05(s,3H), 2250,1720
(76.41) (9.20) 2.40(m,4H)
IIi 66.64 7.99 2.10(s,3H),2.55(m,4H), 3420,2250,
(66.59) (8.04) 3.15(s,1H),4.25(m, 2H) 1715
IIj 76.32 9.15 2.05(s,3H),2.35(m,4H), 1960,1720,
(76.39) (9.11) 4.65(m,2H),5.05(m, 1H) 1060, 850
ITk 77.37 9.74 2.05(s,3H),2.30(m,4H), 1720,1650,
(77.43) (9.70) 5.60(m, 5H) 1600, 1000,
950, 900
II1 78.65 8.25 2.10(s,3H),2.40(m,4H), 3280,2100,
(78.59) (8.21) 2.65(d,1H),5.80(m, 1715, 1650,
J=16Hz, 2H) 960, 635
IIm 79.36 8.88 1.80(d,3H),2.10(s,3H), 3280,2100,
(79.45) (8.83) 2.40(m,4H),2.60(s,1H), 1715,1650,
5.80(m, 1H) 830, 635
IIn 658.31 8.39 1.25(t,3H),2.10(s,3H), 1730,broad
(58.38) (8.32) 2.55(m,4H),4.10(q, 2H) 1150, broad
ITo 60.74 8.91 1.10(d,3H),1.25(t,3H), 1730 broad
(6C.80) (8.96) 2.10(s,3H),2.70(m,3H), 1150 broad
4.10(q, 2H)
a. Recorded on a Perkin-Elmer R 24 A spectrometer,
expressed in & relative to TMS.
b. Recorded on a Beckman IR 4240 spectrometer, expressed

1

in em™ ",
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already been prepared, but by multi-steps methods.

EXPERIMENTAL

Halides Ia, Ib, Ie, If, Ig, In, Io et Iq are commer-—
cial products ; they were purified by distillation before
13, 14 Ih15 Il16,‘17 16,17

b L]

ned from the corresponding primary alcohols. Halide Id was
12,19

use. Halides Ic were obtai-
prepared18 from 2,3-dimethyl-1-buten-3-0l, halide Ik
from 1,4-pentadien~3-0l and halide Ip15 from i-butyn-3-ol.
Halide Ii was prepared?’ from 2-butyn-1,4-diol. Halide I}

was obtained21’22

from halide Ii. Halide Ir was prepared23
by halogen exchange from corresponding bromide (commercial

product).

Synthesis of ketones II. General procedure. - A mixture of
0.275 mole (27.5 g) of acetylacetone, 0.25 mole of alkyl

halide, 0.28 mole (39 g) of anhydrous potassium carbonate

and 150 ml of commercial anhydrous ethanol was refluxed
(70°=75°) for 18-24 hrs in a 500 ml round-bottomed flask
equipped with a condenser. The ethanol and the ethyl acetate
were removed by distillation and the residue was shaken with
ice water (300 ml) to dissolve the salts. The mixture was
extracted with ether (4 x 50 ml). The combined ethereal
extracts were washed with a saturated sodium chloride solu-
tion (2 x 50 ml), dried over anhydrous potassium carbonate
and filtered. The solvent was removed and the residue was
distilled under reduced pressure.
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