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Recently we have reported the self-condensation reaction
ol methyl acetopyruvate {La) in the presence of 1.4-diazabi-
eyclo]2.2.2octane (DABCO).' In the reaction, self conden-
salion ol la (ollowed by intramolecular csterification
alforded 2a as reported.' The initially formed product, 4,5.5-
trisubstituted (etrahydrofuran-2,3-dione 2a, has acidic pro-
ton at the 4-position and forms 1 : 1 acid-base complex with
DABCOQ (o give 3a as an isolable solid.

As a continuous study ol previous report, we describe here
further results on the reaction of some Facylpyruvates in the
presence ol DABCO or similar amine bases. [n the reactions
ol 1b and lLe. we could obtain the similar complex 3b and 3¢
in 39% and 59% respectively. In addition. we could detect
acctophenone ((rom 1b) or 4'-chloroacctophenone (from Ic¢)
in trace amounts (=25%) which might be generated via the
DABCO catalyzed demethoxycarbonylation and decarbony-
lation.

However, isolation of DABCO complex 3d and 3e as sol-
ids was not success(ul in the cases of 1d and 1e (Scheme 2).
The rcason seems to be the increased solubility of the com-
plex in tetrahydroluran and contamination of some side
products (vide infra). Thus, in these cases we isolated the
corresponding DABCO-Iree tetrahydrofuran-2.3-dione deriv-
atives 2d and 2e in 74% and 97% respectively by simply
treating the reaction mixture with aqueous 1CI as shown in
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Scheme 2. In the reactions of 1d and le, some phenol deriv-
atives 4d and de (3-5%) were obtained.” These compounds
4d and 4e might be generated (rom 2d and 2e vix conscecu-
tive aldol reaction, dehydration, decarboxylation, decarbon-
ylation, and finally tautomerization as shown in Scheme 3.
This type of sclf’ condensation of S-acylpyruvates occurred
in the presence ol other amine bases such as hexamethylene-
tetramine (methenamine) or N, N-dimethylaminopyridine
(DMAP). As an example. in the case of methyl acclopyruvate
(1a), DMAP or methenamine gave the cotresponding complex
5 and 6 as solids eflcctively in 68% and 32% respectively as
shown in Scheme 4. The results are summarized in Table (.
[n summary, 4.5,5-trisubstituted tetrahydroluran-2.3-dione
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Table 1. Sclf condensation of S-acylpyruvates and in situ com-
plexation

entry  Bracylpyruvale  amine base product  yield (%)
| 1b DABCO 3b 39
2 le DABCO 3e 39
3 1d DABCO 2d 74
4 le DABCO 2e 97
5 la DMAP 5 68
6 1a methenamine 6 32

" The yield represent DABCO Iree self condensed product.
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derivatives could be generated from S-acyIpyruvates via the
scll condensation-cyclization process with the aid of amine
bascs. The products could form insoluble acid-basc complex
in tetrahydrofuran in certain cascs.

Experimental Section

The starting materials 1a-¢ were prepared from the reac-
tion of dicthy] oxalatc and acctone. acctophenone. #4-chloro-
acctophenone. or 2-butanonc in the presence of sodium
mcthoxide or sedium cthoxide according to the literatwre
method.*

Synthesis of DABCO complex 3b and 3¢, To a stirred
solution of 1b and 1¢ (10 mmol) in dry tctrahvdrofuran (10
mL) was added DABCO (360 mg. 3 mmol) and stirred at
room temperature for 3 days. The solids thus lormed were
filtered and washed with small amounts of tetrahydroluran
1o give analvtically purc 3b and 3¢.

3b: 960 mg (39%). '"H NMR (CDCly) & 3.00 (s. 12H.
DABCO). 3.69 (s. 3H). 3.94 (d../ = 17.5 Hz. 1H). 4.19.(d../
= 17.5 Hz. 1H). 7.15-7.90 (m. 10H): *C NMR (CDCly) §
40,50, 499 (DABCO). 32.94. 83.77. 114.78. 127.22.
12811, 12841, 129.26. 131.07. 13294, 13738, 139.27.
138,97, 170.40. 173 98, 189.06. 196.49: Mass (70 ¢V) m z
(rel intensity) 77 (63). 105 (100). 112 (7. DABCO). 229
(22). 306 (13). 334 (2). 380 (M. 1).

3¢ 1.65 g (59%) 'H NMR (DMSO-ds) 8 3.09 (s. 12H.
DABCO). 3.60 (s. 3H). 3.86 (d..7 = 16.0 Hz. 1H). 3.94 (d../
= 16.0 Hz. 1H). 730 (d../ = 8.5 Hz. 2H). 7.47 (d../ = 8.6 Hz.
2H). 7.60 (d..J = 8.3 Hz. 2H). 7.82 (d..J = 8.6 Hz. 2H): *C
NMR (CDCl5) & 40.39. H.93 (DABCO). 533.06. 83.77.
11428, 12746, 128.78. 129.62. 130.84. 135.72. 13712,
137,50, 13949, 13934, 170.25. 173.83. 18748, 193.38:
Mass (70 ¢V) m z (rel intensity) 70 (40). 111 (38). 113 (46).
139 (100). 141 (30). 48 (M'. 1).

Synthesis of DABCO-free 2d and 2¢.  To a stirred solu-
tion of 1d and Te (10 mumol) in dry (ctrahydrofuran (10 mL)
was addcd DABCO (360 mg. 3 mmol) and stirred at room
tcmperature for 3 davs. To (he rcaction mixturce was added
dilute aqucous hvdrochlone acid (30 mL). and extracied
with cther (2 x 30 mL). The organic lavers were dricd. and
the pure products 2d and 2¢ were oblained by {lash column
chromatography (cthyl acclatc/cthylalcohol. 40 : 1),

2d: 1.0 g (74%) 'H NMR (CDCl3) § 1.26 (..J = 7.2 H.
3H). 2.17 (s. 3H). 2.51 (s. 3H). 3.30 (d. ./ = 17.7 Hz. 1H).
3.67(d.J=177Hz 1H). 422 (q../= 7.2 Hs. 2H).

2¢: 1.38 0 (97%) "H NMR (DMSO-dg) 8 0.84 (t../ = 7.2
Hz 3H). 0.91 (../J=7353Hs. 3H). 235 (qt../ =75 and 2.7
Hz. 2H). 2.33-2.79 (m. 2H). 3.03 (d. ./ = 16.8 Hz. [H). 3.55
(s. 3H).3.37(d../ = 16.8 Hx. 1H): ""C NMR (CDCl;) § 7.27.
7.66. 33.80. 37.06. 43.16. 33.70. 83.22. 12325, 148.84.
167.73. 16831, 197.28. 206.76: Mass (70 ¢V) m z (rcl inten-
Sity) 57 (100). 69 (5). 84 (21). 86 (12). 151 (). 181 (). 183
(6). 207 (4). 284 (M~ 1),

Notes

Synthesis of DMAP complex 5. To a stirred solution of
1a (144 g, 10 mmol) in dry tetrahydrofuran (10 mL) was
added DMAP (610 mg. 53 mmol) and stirred at room temper-
ature for 3 days. The solids thus formed were filtered and
washed with small amounts of tetrahydrofuran to give ana-
Ivtically pure 5.

5:1.29 g (68%) 'H NMR (CDCl3) §2.09 ¢s. 3H). 2.48 (s.
3H). 3.15 (d. J = 17.4 Hz 1H). 3.21 (s. 6H). 3.66 (s. 3H).
3.83(d../=17.4 Hz 1H). 6.69(d..J = 7.3 Hz. 2H). 8.28 (d..J
= 7.3 Hz 2H): °C NMR (CDCl3) & 28.93. 30.93. 39.95.
46.21.52.71.82.57 10643, 115.27. 14047 157.02. 161.806.
170.27. 173.40. 192.60. 204.76: Mass (70 ¢V) m z (rel inten-
sity) 43 (100). 85 (17). 121 (62). 122 (30. DMAP). 127 (23),
169 (32). 180 (18). 236 (M". 1).

Synthesis of hexamethylenetetramine complex 6. Toa
stirred solution of Ta (1.44 g. 10 mmol) in dry tetrahy drolu-
ran (10 mL) was added hexamethy lenctetraming (700 mg. 3
mmol) and stirred at room temperature for 3 days. The solids
thus formed were liltered and washed with small amounts of
tetrahydrofuran to alford analytically purc 6.

6: 634 mg (32%) 'H NMR (DMSO-dg) 8 1.99 (s. 3H).
2.16 (s. 3H). 295 (d../ = 16.9 Hz. 1H). 3.51 (s. 3H). 3.61 (d.

J =169 Hz. [H). 4.78 (s. 12H). Mass (70 ¢V) m z (rcl inten-

sity) 43 (100). 66 (36). 84 (71). 86 (23). 140 (18. hexameth-
vlencictraming). 169 (6). 236 (M. 1),
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