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SYNTHESIS

Synthesis of 1,1-Diethoxy-2-methylene-3-oxoalkanes
(x-Methylene-B-oxoacetals)

1.C. Dvrkzay®, Y. LE MERRER, M. SANIERE

Laboratoire de Chimic de PEcole Normale Supéricure, associé au
CNRS ¢t Université René Descartes (Paris V), 24 Rue Lhomoend,
F-75231 Paris Cedex 05, France

We report here our resul's on the synthesis of 1,1-diethoxy-2-
methylene-3-oxoalkanes  (3;  «-methylene-fi-oxoacetals)
which are relatec to branched chain uloses, have interesting
clectrophilic propertics, and are precursors of vinylogous
ester systems'. We have developed two routes to compounds
3. both starting vith 3,3-dicthoxy-2-lithio-1-propene (1).

CHIOC)Hg),
HaC =L
Li
1
Metnod A | Method B
i /CH’
R- C—N, R-CH=C
“CH:
CHIOC,Hg); CH(OC,He)
/ “ oxidati /
H,C =C. SHBUED HpC=C]
"':::' (I:H—vOH
R R
3af 2b.e.f
3R 3 , R
al —¢ d —~Cehyn
b ~CtH JEHs e —</:_>
¢ | —CtH—Cr | \-0_ CH,
CH, ; j:
CHe jl O><CH3

Method A is the one-siep acylation of 1 by reaction with
amides. Acylations of simple alkyl-", alkenyl-?#2, allenyl-*,
or aryllithium compounds®©?%2&3" have been frequently
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investigated but acylations of functionalised vinylic lithium
compounds had not been previously reported. We have
found that 1 reacts with N,N-dimethylamides at low temper-
atures to produce the products 3 in about 70 % yield (distilled
product), except where R = H, CH; when the yields are only
20-30% (Table 1).

Method B is a two-step acylation of 1 consisting of conden-
sation of 1 with aldehydes and subsequent oxidation of the
allylic alcohols 2. We have previously described the prepara-
tion of allylic alcohols 2°. We now report that oxidation of
these alcohols 2 can be effected under mild conditions either
by manganese dioxide”® or by ‘activated’ dimethyl sulfoxide
(Swern oxidation)? and leads also to compounds 3. Manga-
nese dioxide generally reacts slowly with alcohols 2, espe-
cially 2f: for hindered compounds 2, oxidation with dimethyl
sulfoxide in the presence of oxalyl chloride!? is the preferred
method (Tables 1 and 2).

1,1-Dicthoxy-2-methylene-3-oxoalkanes 3; General procedures:

Method A: Under nitrogen, #-butyllithium (2 molar in hexane.
43.75mmol) is added at —70°C to 3,3-diethoxy-2-bromo-1-

Table 1. 1,1-Dicthoxy-Z-mcthylcnc-3-0xoalkancs 3a-f prcparcd
Prod- Yield [%]" by b.p. [ C];
uct Method A Method B torr

Moluuldr M.S.
Formula®  mje*

20 120-121°/10 Cy i, L0, 157
(158.) M*
3b 30 60 81-83/20 CoH,,0, 157
(172.2) M’
3¢ 70 - 75-76°/5  Cylly0, 213
(214.3) (M
7 : 14117779 Cy3H,,0, 228
(228.3) (M")
3e 7 72 90-92°/0.4 C, 1,0, 234
(234.3) M)
- 60 120-1237/0.1 C,5H,,0, 243

(258.3) M~

* Yield of distilled produd
" Satisfactory microanalyses obtained: C +0.32, H +0.23.
¢ Riber 10-10 mass spectrometer.

Table 2. Oxidation ot Allylic Alcohols 2

Substrate Mulhod Rs.actum Londmom

S()lwnl Igmpnraluru Time Rate [
2b B Flert 130 h II)U
2b B’ CH,Cl,/—60°C/0.75h 100
2e B THF/r.1.;48 h 100
2f° B CH,CL,/40"C/140 h 70
2f° B’ (Hz( l,, ~—60

0.75h 95

* Yield of distilled product.

--15) 3H): 3.6 ¢m, 4H); 5.32 (s,

T: anslnrnumon

Communications 767

propenc® ! (45,5 mmol) in tetrahydrofuran (70 ml). The mixture is
stirred for 12 min and then the N.N-dimethylamide!? (35 mmol) is
stowly added. The mixture is stirred at — 60°C for 3 h, then at 40°C
for 0.5h, poured into a solution of phosphate buffer (200 ml, 2
molar, pH 7). and extracted with ether (2 x 100 mi). When R = H,
dimethylformamide (30 mmol; distilled from calcium hydride) is
added to the lithio compound 1 (20 mmol) cooled at — 160°C. then
the solution is stirred at - 40”C for 2.5 h, and poured into a solution
of phosphate buffer (90 ml, 2 molar, pH 7). Pure products 3 are ob-
tained by distillation (Table 1).

Method B: Activated manganese dioxide (10 g: from Merck or pre-
pared according to Ref.%) is suspended in tetrahvdrofuran or di-
chloromethane (100 ml) containing the allylic alcohol® 2b, 2e, or 2f
(1 g). After treatment at the times and temperatures given in Table 2,
the mixture s filtered, the liquid phase is concentrated, and distilled
to give product 3 (Table 1).

Mecthod B’: Oxidation with Dimethyl Sulfoxide Activated with
Oxalyl Chloride”: Under nitrogen at — 60°C, dimethyl sulfoxide
(2.3 mmol; {reshly distilled) in dichloromethane (0.5 ml) is slowly
added to oxalyl chloride (1.1 mmol) in dichloromethane (2.5 ml).
After being stirred for 12 min, a solution of the allylic alcohol 2b or
2f (1 mmol) in dichloromethane (1 ml) is slowly added to the ac-
tivated dimethyl sulfoxide solution. The mixture is then allowed to

1XC N M R (CD(I TMS)

d|ppm]
C-1 C-2

l’\ (t 61, [~7Hi) 3()5 %., 14(\.3 1340 N8

'H N M R ((l)(l3,’"[ MS)d

Leom] CH, -3

~ 1) (m, 4H); 3.35 (s, 1H); 6.25, (d) (s) () (d)

6.65 (2s, 2H); 9.70 (s, 1H)

120G, 6H./ =7 Hz); 240 (s, 97.8 1455 1257  198.0
(d) (s) { (s}
111 6.15 (s, 2H)

0.85(d, 611, J=65Hz); 1.1 98.0 1458 1241 200.2

-1y (o 6HL J =T Hz2): 2.1 (sept,  (d) (3) (1) {5)

1H, J=6.5Hz); 2.5 (d, 2H,

J = 60.5Hz); 3.5 (m, 4H); 5.25

(s, TH), 595 (s, 2H)

0.7 L6(m. 15H)2.65(t,3H, 979 1454 1239 2003
J== THz), 3.6 (m, 4H); 525 (d) (s) (t) (s}
(s. TH); 6.05 (s, 2H)

1.25 (t, 611, J==7Hz); 3.75 988 137.0 1246 1959
(m. 4H); 5.50, 575 (2s. 2H), (d) (s} () (s}
6.25 (s, 111): 7.3- 8.0 (m. SH)

130, 6H.J =7H2) 1.50¢s, 985 (441 {258 1975

—15) MJ’) 3.6(m.4H):4.2(2d, ’H (d} (s) (t) (s)

7Hz); 5.05 (dd, 1H,
=7 Hz, 7Hz), 540 (s, IH)
6.0, ()’(”s JH)

4 Varian EM-390 spectromelter (9() MHz).
¢ Bruker WH-90 spectrometer (22.93 MHz).
' e13% +9.3 (¢ 1.5, dichloromethanc).
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" Substrate 2f was obtained by condensation of 1 with 2,3-O-methylethylidenc-p-giyceraldehyde®.
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warm to room temperature, hydrolysed with water (5 ml), extracted
with dichloromethane (2 x 3ml), the extract is evaporated, and
products 3b or 31 are obtained by distillation (Tables 1 and 2}.
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