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(48)-Isopropyl-1,3-thiazolidine-2-thione diamide of 3-(¢-butyldimethy-
silyloxy) glutaric acid was treated with bases to give a-pyrone and a-pyridone
derivatives possessing a chiral thiazolidine moiety. On the other hand, treatment of the
diamide with Sn{CF3S03)2 and N-ethylpiperidine afforded the a-pyrone derivative

exclusively.

Naturally occurring a-pyrone derivatives seem to be attractive from the viewpoints of their various
physiological activities; cardiac, local anesthetic, antiinflammatory, amebicidal, and anticonvulsive activities.!)
Therefore, a number of a-pyrone derivatives have been synthesized.z) We now describe a convenient
synthesis of new a-pyrone and a-pyridone derivatives possessing a chiral thiazolidine moiety.

Recently, we reported that aldol reaction of (4S)-isopropyl-1,3-thiazolidine-2-thione[(4S)-IPTT]
diamide 1 of 3-(N-benzyl-N-benzyloxycarbonyl)aminoglutaric acid with acetaldehyde gave the 8-lactone 3
bearing three consecutive asymmetric centers and a product 4 as a yellow oil (Scheme 1.3 Crystallization of
the oily substance from AcOEt-hexane afforded yellow plates [mp 95.5-96 °C, [a]5 -305.2°(c 1.2, CHCI3)].

The structure of 4 was determined by its X-ray analysis as an a-pyrone derivative as shown in Fig. 1.4) Then,
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Fig. 1. Crystallographic structure of 4.
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the preparation of 4 has been investigated employing (4S5)-IPTT diamide 2 of 3-(f-butyldimethyl-

silyloxy)glutaric acid>) which seemed to be more suitable for the formation of the a-pyrone moiety than

compound 1. Cyclization reaction of 2 (1 mmol) was attempted in the presence of several bases (1.1 mmol)
such as K2C0O3, NaH, KH, and NaCH2SOCH3 in DMF (1 ml), THF (1 ml), or DMSO (1 ml) at room

temperature for 1-3 h. Under the basic conditions described above, the a-pyrone derivative 4 (17-37%
yields)6) and a bicyclic a-pyridone derivative 5 [colorless oil, [oc]‘ZD3 +210.5° (¢ 0.5, CHC13), 44-63% yields]7)

were obtained respectively (Scheme 1 and Runs 1-4 in Table 1). However, treatment of 2 (1 mmol) with a
mixture of Sn(CF3S03)2 (1 mmol)8) and N-ethylpiperidine (1.1 mmol)® in CH2Cl2 (7.5 ml) at-40 °C for2 h
afforded the a-pyrone derivative 4 as a sole product in 63% yield (Run 5 in Table 1). Chemical structure of the

a-pyridone derivative 5 was assigned on the basis of the similarity of its 1H and 13C NMR spectra6»7) and EI-

mass fragmentation mode?) to those of the a-pyrone derivative 4 (Figs. 2 and 3).

Table 1. Synthesis of a-Pyrone and a-Pyridone Derivatives, 4 and 5, from 2

Run Reagent Solvent  Temp Time Yieldd/% Yield2/%
< h 4 5
1 K2CO3 DMF rb 3 37 44
2 NaH THF " 1 19 47
3 KH " " 1 17 51
4 NaCH2SOCH3 DMSO " 1 19 63
5 Sn(CF3S03)2 CH2Cl2 -40 2 63 none
N-ethylpiperidine
a) Isolated yield based on (4S5)-IPTT diamide 2. b) rt = Room temperature.
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Fig. 2. 36 NMR (125.7 MHz, 8 ppm in CDCl3-TMS) spectral data of 4 and 5.
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Fig. 3. Fragmentation mode of 4 and 5 on their EI-Mass spectra.

Different reaction aspect of 2 under basic conditions or Sn(II)-promoted conditions may be explained as
follows. Elimination of the silyloxy group of 2 affords an E-a,8-unsaturated amide 6 which may be converted
to two kinds of Z-ene enolates 8 and 9 via E-ene enolate 7 in the presence of base as shown in Scheme 2.
Thus, the compounds 4 and 5 would be derived from each corresponding Z-ene enolate 8 or 9 followed by 10
in a characteristic cyclization manner based on the principle of hard base - hard acid specific affinitylo) for the
former or soft base - soft acid specific affinity1 0) for the latter (Scheme 2). On the other hand, the Sn(II)-
promoted cyclization of 2 may proceed via a chelation-controlled transition state 11, where the enolate oxygen

readily attack the neighboring amide carbonyl carbon to give the a-pyrone 4 exclusively (Scheme 2).
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Thus, we found a new expedient preparation method for a-pyrone and a-pyridone derivatives (4 and 5)
which would be promising not only as a candidate of physiologically active agents but also as a chiral synthon
for Diels-Alder11) and Michael type reactions.
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