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Abstract: Pyran derivatives can be synthesized by the reaction of 2- 
methylene propane-1,3-diol diacetate (1) with +diketones or ti-ketoesters 
in the presence of DBU under palladiumTO) catalysis. 

The palladium catalyzed reactions of allylic compounds with nucleophiles 

have been studied widely'. When p-diketones or p-ketoesters are used as nucleo- 

philes, either C- or 0-alkylation will take place depending on the different 

ligands used2. Howwer, palladium catalyzed reactions in which both C- and O- 

alkylation occur simultaneously by use of such ambident nucleophiles are rare3. 

Here, we wish to report the palladium catalyzed reaction of a bifunctional 

allylic acetates, 2-methylene propan-1,3-diol diacetate (I), with p-diketones 

or ,+ketoesters (2) bearing two active hydrogen atoms, It is found that those - 
ambident nucleophiles can react with 1 first as a carbon nucleophile, then 

subsequently as an 0-nucleophile to form pyran derivatives in one pot reaction, 

The carbanion formed will first attack 1 under the catalysis of palladium to - 

form 3_, then the 0-alkylation takes place intramolecularly to give 4. The yield 

is moderate. The results are shown in Table. 

AcO&OAc + 

(Pd) 0 

l 

DBU R"OH 

1 2 
r.t. 3 - - 4 - 

The following procedure is typical: To a stirred solution of 1 (400 mg. 

2.3 mmol), methyl acetoacetate (*, 230 mg, 2mmol), Pd(OAc)2 (22 mg, 0.1 mmol), 

PPh3 (100 mg, 0.39 mmol) in THF (5 ml), DBU (690 mg, 4.5 mmol) was added with 

a syringe under argon atmosphere. The solution was stirred at room temperature 

until the disappearance of 2a as monitored by TLC. Water was added, the mixture - 
was extracted with ether and the ether solution was dried with MgS04r After 

distilling off the ether, the product 4a (170 mg) was isolated by chromato- - 
graphic purification on alumina, 

The presence of a six membered oxygen heterocycle ring in a range of 

naturally occurring compounds provided the stimulus for the development of 
4 

synthetic routes to these compounds , Our results provides a convenient and 

simple synthetic method for these compounds. 

The reactions of 1 with other nucleophiles are being investigated in Our - 
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laboratory. 

Table. Falladium Catalyzed Synthesis of Pyran Derivatives (4) - 
Nucleophile Time Productd Isolated Yield 

(h) (%) 
0 0 0 

wOCH3 (g) 3 CH30 51 

p$&OH3(2b) 3 
0 

65 

(2c) 5 - 

U- (2d) 3 

Phu,, (%) 5 

a: All compounds gave satisfactory 
b: Determined by G.C. 

IR and MS data, 
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5. 4a: B.p. 60-8O"C(oil bath)/Zmm Hg; IR(neat): 1710, 1660, 1620; H NMR 
(CC1 4160 MHZ)+ 2.16(s, 3H), 2.96(s, ZH), 3.62(s, 3H), 4.30(s, 2H), 5.05(m, 
ZH); MS: 169(M +I), 153, 137, 
found: 168.0789. 

109, 43; Calcd. exact mass for CgH1203: 168.0786, 

4b: Oil; IR(neat):l720, 1695, 1620, 1600, 770, 700; 
1 
H NMR(CC1 69 MHz) : 

3.13(= ZH), 3.35(s 3H), 4.45(s ZH), 5.lO(m, ZH), 7.5(s, 5H); MS: 24b(M ),215, 
171, 105, 77, 51; Calcd. exact mass for C14H1iZ~~;a:~~.~~~~: found:230.0946. 

4c: B.p. 85-100°C(oil bath)/0.8 mm Hg; 1650, 1610; 'H NMR 
(CC1 760 MHz): 1.70-2.60(m, 6H), 2.90(s, ZH), 4.40(s, ZH). 5.15(broad, 2H); 
MS: P64(M+), 149, 136, 108; Calcd. exact mass for C10H1202: 164.0837, found: 
164.0830. 

4d: B.p. 60-80°C(oil bath)/16 mm Hg; IR(neat): 1700, 1670, 1580; 
1 
H NMR 

(CC1 760 MHZ): 2.15(s, 3H), 3.05(s 2H), 4.30(s, 2H), 5.05(broad, 2H); MS: 152 
(M+): 137, 109, 43; Calcd. exact mass for C H 0 : 152.0827, found: 152.0828. 

4e: IR(KC1): 1710, 1650(broad), 1595, 776: 895; 1H NMR(CC1 60 MHz): 
3,2(s,2H), 4.5(s, ZH), 5.O(broad,ZH), 6.7-7.2(m, 8H), 7.2-7.5&I 2H); MS: 
276(M+), 199, 171, 105, 77; Calcd. exact mass for C1gH,602: 276.1160, found: 
276.1170. 
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