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A 4-Dimethylaminopyridine-Catalyzed Aminolysis of §-
Ketoesters. Formation of f-Ketoamides

Janine Cossy,* Annie Theliend

Laboratoire de Photochimie, associé au CNRS n” 439, UFR Sciences,
B.P. 347, F-51062 Reims Cédex, France

Alkyl 3-oxoalkanoates (fi-ketoesters) react with amines in the presence
of a catalytic amount of 4-dimethylaminopyridine (DMAP) under mild
conditions to form 3-oxoalkanamides (f-ketoamides: in good yields.

With the aim of building alkaloid and lactam skeletons. we need-
ed a series of 2-substituted 3-oxoalkanamides (fi-ketoamides) as
starting materials. These amides can be prepared by auto-
condensation of N, N-diethylacetamide,' by cvclization of M-
alkyladipamic esters,” by treatment of carboxamides with phos-
gene or phosphorylchloride,> ™ by addition of enamines to
isocyanates,® from phenyl isocyanate in the presence of -
acylphosphonium ylides,” and from a-acylketenes.® Aminolysis
of f-ketoesters is a very useful reaction, but high temperatures®
and long reaction times are required and often only low yields of
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Table. 3-Oxoalkanamides 3 Prepared

SYNTHESIS

Prod- Reaction  Yield® mp

uct  Time (h) (%) oP

Molecular
Formula®
or Lit.

mp (“C)

IR¢ (CHCl,)
viem™!)

"H-NMR (CDCi,/TMS)*
8, J(Hz)

13C.NMR
{CDCL,/TMS)¢

)

3aa 20 94 oil
3ab 48 89 44
3ac 48 87 51
3ah 48 0

3ai 48 0

3ba 16 98 oil
3bd 48 70 oil
3be 16 74 110
3bf 48 95 47
3bg 20 70¢ 106
3ca 48 83¢ oil
3cb 20 92¢ 70

Cy,H-NO,
(207.2)

C,oH,5NO,
(197.2)

CyoHsNO,
(131.2)

C,3HoNO,
(221.3)

C,1H,;5NO,
(193.2)

CyoH,7NO,

(183.2)

C,3H,3NO,
(225.3)

C14H7,NO,

CyoH,sNO,
(181.2)

e

1730, 1625. 1460,
1430, 1405, 1320,
1290, 1200, 990,
920

1725, 1625, 1460,
1435, 1350, 1310,
1290, 1275, 1255,
1220, 1140, 1115,
1065, 1025

1740, 1625, 1430,
1340, 1215, 1135,
1100

1695, 1625,
1440-1405, 1280,
1175, 1120, 990,
915

330, 2395, 1700,
1640, 1450, 1400,
1220-1190, 1125,
925

3340, 1690, 1665,
1635, 1535-1510,
1460, 1450, 1380,
1355, 1225-1190,
1125, 1065

1710, 1630, 1470,
1455, 1440, 1420,
1375, 1345, 1315,
1290, 1230-1200,
1135, 1115, 1085,
1055

3610, 3400, 1700,
1650, 1615, 1400,
1350, 1230-1170,
1150, 985, 920,
900

3610, 3420, 1720,
1630, 1590, 1440,
1360, 1300, 1270,
1110

1.80-2.60 (m, 6 H): 3.35-3.45 (1,
1H, J = 7.5); 3.65-3.90 (m, 2H);
4.25-4.40 (m, 2H); 5.10--5.25 (m.
4H): 5.65-5.90 (m, 2H)
1.60-1.95 (m, 1H); 2.10--2.35 (m,
4H): 2.45-2.60 (m, 1H); 3.30-
3.50 (m, 3H); 3.55-3.65 (m, 1H);
3.65-3.80 (m, 4H); 3.80-3.95 (m,
1H)

1.65-1.90 (m, 5H); 2.00-2.20 (m,
4H); 2.30-2.45 (m, 1H); 3.15--
3.40 (m, 4H); 3.65-3.75 (m, 1 H)

1.50--1.80 (m, 2H); 1.85-2.05 (m,
3H); 2.05-2.35 (m, 2H); 2.40-
2.55 (m, 1H); 3.40--3.50 (m, 1 H);
3.60-3.80 (m, 3H); 4.15-4.25 (m,
1H); 5.00-5.20¢ (m, 4H); 5.60--
5.80 (m, 2H)

1.60--2.60 (m, 9H); 3.00 (s, 3H);
3.55-3.70 (m, 1H); 4.05-4.20 (m,
1H); 4.45-4.50 (m, 1H)

1.15-1.22 (m, 6 H); 1.60-2.50 (m,
8H); 3.10-3.20 (m, 1H); 4.00-
420 (m, 1H); 6.80-6.85 (br s,
1H)

0.85-0.95 (m, 6 H); 1.15-2.65 (m,
12H); 3.00-3.60 (m, 5H)

[Keto Form]: 1.60-2.60 (m,
8H); 2.25 (s, 3H); 3.20-3.35 (m,
1H); 7.00--7.50 (m, 4H); 8.20 (br
s, 1H)

[Enol Form]: 1.60-2.60 (m, 8 H):
2.27 (s, 3H); 7.00-7.50 (m, 4 H);
9.15 (brs, 2H)

[Keto Form]: 2.20 (s, 3H); 3.50
(s, 2H); 3.80-3.90 (m, 4H); 5.10~
5.25 (m, 4H); 5.70--5.85 (m, 2H)

[Enol Form]: 1.80 (br s, 1H):
1.90 (s, 3H); 3.80-4.05 (m, 4H);
5.10-5.30 (m, 4H); 5.30 (s. 1H);
5.70--5.85 (m, 2H)

[Keto Form]: 2.20 (s, 3H); 3.40-
3.50 (m, 2H); 3.50-3.70 (m, 8H)

[Enol Form}: 1.90 (s, 3H); 2.85
(br s, 1H); 3.50-3.70 (m, 8H);
540 (s, 1H)

21.16. 27.66, 38.72, 49.41,
52.16.  116.57,  132.86.
169.11, 214.80

20.65, 26.78, 38.24, 42.26,
51,15, 66.42, 166.47, 213.73

20.95, 24.30, 26.84. 38.43,
45.68, 53.74, 167.17, 214.77

23.42, 26.60, 30.27, 41.76,
47.86. 54.24, 116.74. 133.27,
169.54, 207.24

23.59. 27.19, 30.25. 34.47,
36.53. 39.44, 42.01, 54.57,
71.96. 169.42, 207.08

22.67. 24.02, 27.23, 31.29,
41.24, 42.08, 56.03, 168.04,
210.33

10.77, 20.32, 21.86, 22.85,
26.42, 41.26, 47.08, 53.58,
168.75, 207.03

[Kete Form]: 20.79, 23.30,
27.64, 3094, 42.36, 58.73,
120.21, 129.84, 133.45.
137.51, 168.56, 207.97

[Enol Form]: 20.79, 22.55,
24.28. 30.08, 42.36, 98.42,

13412, 136,55, 172.08,
172.25

[Kete Form]: 30.39, 47.67,
49.92. 11698,  132.68.

166.84, 202.56

[Enol Form]: 21.94, 49.92,
87.11,  116.83,  132.59,
172.00, 175.09

[Kete Form]: 29.80, 42.59,
49.64, 67.21, 166.29, 206.08

{Enol Fcrm]: 21.81, 47.27,
67.21. 87.00, 174.12, 176.29

* Yield of isolated product based on 1.
Uncorrected, measured with a Biichi 510 apparatus.

b

¢ Satisfactory microanalyses: C +0.19, H +£0.16, N £0.07.

a

Recorded on a Philips SP 300 IR spectrophotometer.

¢ Keto/Enol ratios according to "H-NMR: 3bg, 3.0:1.0; 3c¢a, 3.3:1.0; 3ch, 3.9:1.0.
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f-ketoamides are obtained due to the competitive formation of
3-amino-2- or -3-alkenoic esters.!® The aminolysis of S-tert-
butyl 3-oxoalkanethioates in the presence of silver(I) triflu-
oroacetate!! has also been proposed as a mild method for the
preparation of p-ketoamides but this reaction requires the
previous formation of the 3-oxoalkanethioic S-esters from the
B-ketoesters.'?

We report here a one-pot procedure for the high-yield conver-
sion of f-ketoesters 1 into f-ketoamides 3 (3-oxoalkanamides).
This procedure is based on the observation that 4-dimethyl-
aminopyridine (DMAP) is an effective catalyst for the transes-
terification of f-ketoesters'® and the aminolysis of methyl
phosphonoacetate.'*

The reaction of fi-ketoesters 1 with various primary and second-
ary amines 2 in refluxing toluene gives f-ketoamides 3 in good
yields (Table, products 3aa—3ac and 3ba-3cb). The IR, 'H-
NMR, !3C-NMR spectra indicate that compounds 3 are present
in the keto form only, with the exception of 3bg, 3ca, and 3¢b for
which the enol form can also be detected (Table). When the
nucleophilicity of the amine is decreased by an N-acyl or N-tosyl
group, the formation of f-ketoamides is not observed (Table,
products 3ah, 3ai). This difference in reactivity between second-
ary amines and amides towards f-ketoesters in our method is
useful as it can be employed to differenciate between amino
groups in natural product synthesis.

N,N-Diallyi-2-oxocyclopentanecarboxamide (3aa); Typical Procedure:
A mixture of diallylamine (2a; 2.7 g. 28 mmol, 2 equiv), methyl 2-
oxocyclopentanecarboxylate (1a; 2.0 g, 14 mmol, 1 equiv), and DMAP
(0.5 g, 42 mmol, 0.3 equiv) in toluene (20 mL) is heated to reflux for 20 h
under argon. The solvent is then removed under reduced pressure and
the residue is purified by flash chromatography on a silica gel column
(15 cm x 4 cm; 230-400 mesh) using EtOAc/pentane (20: 80) as eluent;
yield: 2.72 g (94%); oil.
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