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Recently, we are interested in the nucleophilic substitution
reaction of the in situ generated DABCO (1.4-diazabicyclo-
[2.2.2|octanc) salt of the Baylis-tlillman acetate.! The
DABCQ salt can be prepared in aqueous TIHF instantane-
ously and completely by simply mixing DABCO and the
Baylis-Iillman acctate.” The reaction of the DABCO salt
and nucleophiles such as cyanide,™ hydride' and p-toluene-
sullfonamide'® occwrred in a Sx2' fashion sclectively.' This
two-step reaction can allord a net S»2 type product from the
Baylis-tHillman acctate. Introduction ol nucleophiles at the
ptimary position can be carried out by using KoCO5 in A N-
dimethylformamide (Figure 1).

Recently, Amri ¢ af. have reported the Si2' reaction of

nitronate anion to the Baylis-Elillman acetate in the presence
ol NaQl [ in TIIF.? They obtained 2-alkylidene-4-nitro ketones
in moderate yiclds by using the Baylis-[lillman adducts
derived from methyl vinyl ketone and ethyl vinyl ketone.
Eventually, they prepared 2-alkylidene-1.,4-diketones via the

Nel reaction.? Thus. we intended (o examine the reaction of

nitronate anion and the Baylis-1lillman acetates derived
from cthyl acrylate or methyl acrylate in order to prepare 2-
methylenc-4-oxoalkanoales or 2-arylidene-4-oxoalkanoates.

As reported previously the required DABCO salt of the
Baylis-tillman acctate could be prepared in sitie in aqueous
THF al room temperature within 10 min completely.” In
order to generate simultaneously the nitronate anion and the
DABCO salt we used two equivalents of DABCO. Nucleo-
philic substitution reaction of nitronate anion was then carri-
ed out at room temperature for 2 days to give 2-methylene-
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Figure 1

4-nitroalkanoates 2a-e in good yiclds (condition A). As
shown in Table 1 (entries 1-5), 2a-e was oblained as a
mixture of diastercomers. The stercochemistry ol syn/anti
was nol important in the next Nef reaction. Thus, we did not
separate the diastercomers in most cases.” In order to prepare
2-arylidenc-4-nitroalkanoates 3a-d. reaction of the Baylis-
tHillman acetates 1 and primary nitroalkane was carried out
in the presence of potassium carbonate in N, N-dimethyl-
formamide (condition B). The stercochemistry ol the gene-
rated 3a-d was E as previously reported as in other cases.'
We examined next the possibility of converting 2-methyl-
enc-4-nitroalkanoate 2 and 2-arylidene-4-nitroalkanoates 3
into the corresponding ketone derivatives 4 and § via the Net
reaction. However, we could not obtain the desired com-
pounds in appreciable amounts with various known methods
such as potassium permanganate, cerium ammonium nitrate,
or tin chloride.” Best results were observed when we used
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Table 1. Synthesis ol 2-methylene-4-oxoalkanoates 4 and 2-alkyl-
idene-4-oxoalkanoates §

Entry B-H acctate (13 Conditions 20r3 4or5

o
>
)
i =
(€]
~N

O
4 COOEt a COOEt COOEt
CHTHNO,
4a, 40%

1a 2a, 96% (1:2)° )
NO, o]
2 1a A COOEt COOEt
CH5CH,CH N0,
2b. 90% {1.5)* ab, 32%"
OAc NG, 0
3 COOEt a COOEt COOEt
CH3CHNO,
1b 2¢, 92% (1:4) 4c, 33%°
onc NO; o
4 COOEt 4 COOEt COOEt
CHLCH,NG,
cl cl cl
1c 2d, 97% (1:2)% 4d, 31%
oAc NO, o
5 COOMe 4 COOMe COOMe
CHaCHNO,
1d 26. 90% (1:1)® da, 33%5°
; “ 8 ~~COOEt .~ COOEt
CH3CH,NO, NO, o
3a, 73% 5a, 54%
s ~~COOEt ~~COOEt
7 1a
CH3CH,CH,NO, NO, o
3b, 75% 5b, 44%
5 .~ COOEt - COOEt
e 1b
CH3CH,NO, NO, o
3¢, 71% 5c¢, 55%
- COOMe - COOMe
9 1d B o
CH4CH,NO, NO,
5d, 61%°¢

3d, 66%

“The ratio of sy anti was determined in '11 NMR spectrum (see ref 3).
Trace amounts of 3-alkyl-d-arvl-64-| 1.2 Joxazine-3-carboxylates were
observed. "MeOH/MeONa was used.

the following reaction conditions: treatment of 2 and 3 with
sodium alkoxide followed by acidic hydrolysis (Amris
condition).”

Synthesis of ethyl 2-methylene-3-phenyl-4-oxopentancate
(4a) is typical: To a stirred solution of the Baylis-Hillman
acetate la (496 mg. 2 mmol) in aqueous THF (10 mL, H2O/
THE=1:1) was added DABCO (448 mg. 4 mmol) and
stirred at room temperature for 10 min. To this solution was
added dropwise the solution of nitroethane (150 mg, 2
mmol) in THF {1 mL) during 10 min and stirred at room
temperature for 2 days. After the usual workup process and
column chromatographic purification we could obtain the
desired compound 2a in 96% yield (505 mg) as a diastereo-
meric mixtures (1:2).> To the solution of 2a (263 mg, |
mmol) in dry ethanol (2 mL) was added sodium ethoxide
solution (340 mg, 1.1 mmol, 21%, Aldrich) and stirred at 0
°C for 30 min. Pouring the reaction mixture into ethanolic
sulfuric acid solution at 0 °C and stirred during 30 min. After
appropriate workup process and column chromatographic
purification (hexane/ether, 20 : 1) we could obtain 4a in 40%
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isolated yield (93 mg).®

In this communication, we disclosed a facile synthesis of
two types of pketoesters. Extension to the yketoalkanenitrile
system and the reaction with other nitro compounds includ-
ing ethyl nitroacetate are understudy.
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6. Somc representative spectroscopic data of 2a. da. 3d. and Sd arc
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2a: Major isomer, 32%: Ry=0.20 (hexanescther. 8:1): white solid.
mp 3455 °C: "HNMR (CDCl) 8 1.26 (L./=7.2 Hz 31D, 162 (d,
J 65 Hz 3H). 417 {q./ 7.2 Hz 2H). 438 (d.J 11.2 He.
1H). 5.48 tqd. ./ 11.2 and 6.5 Hz. TH). 5.79 (s. 1H). 6.37 (5. IH).
7.22-7.30 (m. 3H): “C NMR (CDCl;) & 14.04. 18.95. 52.22.
61,33, 83.67. 127.27. 127.77. 12799, 128.71. 137.44, 139.37.
165.76. Minor isomer, 24%: Ry=0.26 (hexancicther. 8:1): oil: "1
NMR (CDCR) 6 1.22 (LS =7.1 1z 3H). 140 (d. /= 6.6 |12 3H).
4.07-4.16 (m. 2H). 446 (d. J/ 11.6 Hz. 1H). 523 (qd. J 116
and 6.6 Hz. TH). 5.90 (s. 1H). 6.35 (s. [H). 7.24-7.36 (. 5H): '*C
NMR (CDCl:)y & 14.01. 19015, 51.05. 61.16. 85.11. 124.55.
127.90. 128.77. 128.94, 136.74. 139.66. 163.48.

4a: 0il: IR (KBr) 1718 con™'s 'H NMR (CDCli) 6 1.31 (. /= 7.1
Hz 311, 2.22 (s, 3H) 422 (q. /= 7.1 Hz 21D, 4.99 (s. LH). 5.22
(s. TH) 6.39 (s. 1H). 7.18-7.40 (m. 5H): ""C NMR (CDCls) &
14.13. 29.66. 60.47. 61.17. 127.90. 129.00. 129.09. [29.66.
134.87. 139.91. 166.69. 205.87.

3d: 0il: 'HINMR (CDC3) 6 146 (d. J = 6.7 Hz. 311). 2.92-3.00
(m. 111}, 3.22-3.30 (m. 111}, 3.85 (5. 311). 4.86-4.94 (m. 111). 7.26-
742 (m. S1D. 7.89 (s. 1H): C NMR (CDCl;) 8 18.76. 32.77.
52.33. 81.66. 127.24. 128.74. 128.79. 128.95. 134.59. [43.53.
167.64.

Sd: oil: IR (KBr) 1718. 1706 em™": 'H NMR (CDCls) 6 2.25 (s.
311, 3.62 (5. 211), 3.80 (5. 3H). 7.26-7.38 (m. 5I1). 7.93 (s. 1)
FCNMR (CDC:) 830.09, 42,54, 52.25. 126,67, 128.62. 128.76.
128.90. 135.07. 142.26. 167.88. 206.04.
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