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PD(0)-CATALYSED SYNTHESIS OF BUSPIRONE
AND GEPIRONE

David L. Kuo

Research and Development Department, Lonza Lid.
Walliser Werke, CH-3930 Visp, Switzerland

Abstract - A novel synthetic approach to buspirone and its anclogue (gepirone)
is described, in which 3 subunits, namely 2-(1-piperazinyl)pyrimidine, a
bifunctional allylderivative, and an imide were efficiently assembled vig a

Pd(0)-catalysed amination-imidation sequence followed by a hydrogenation.

The search for effective anxiolytic drugs has received considerable attention in recent years as a
result of the prevalence of various forms of anxiety disorder. This continuing effort has led to the
discovery of a number of novel compounds including buspirone (1) and gepirone (2), which have
been shown to alleviate symptoms of anxiety in man.! There has been considerable interest in the
synthesis® of (1) and (2) over the last few decades. Unlike others, we envisioned buspirone (or
gepirone)} as a linear assembly of three readily disconnected building blocks, namely 2-(1-
piperazinyl}pyrimidine (3), a bifunctional allyl derivative (4, § or 6), and 8-azaspirof4.5]decane-
1.9-dione (7) (or 4,4-dimethylpiperidine-2,6-dione (8)) as retro-synthetically analysed in Scheme 1.
Prompted by the continuing interest of these drugs on the market we now wish to report an efficient
assembly of the building blocks (3), (6)(or 4, §) and (7)(or 8) via a‘novel palladium(0)-catalysed

sequential amination-imidation? sequence.
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Scheme 1

4-Methoxycarbonyloxybut-2(Z)-enyl acetate (5) was prepared from (Z)-but-2-ene-1,4-diol* and was
treated with 8 in the presence of Prl(PPh:,,)45 (5 mol %) in "I'HF to give the desired 4-(4,4-dimethyl-
2,6-dioxopiperidin-1-yl)but-2-enyl acetate (15)° as a mixture of geometric isomers (E/Z : ca. 9/1) in
23 % yield. This low yield could be due to the inert nature of 8 toward the allylpalladium
complex.” Treatment of 15 with 2-(1-piperazinyl)pyrimidine (3)® and Pd(PPhs), (5 mol %) gave
4,4-dimethyl- 1-[4-(4-pyrimidin-2-yl-piperazin- 1-yl)but-2-en- 1-yl]-piperidine-2,6-dione (16)° (E/Z :
ca. 9:1) in over 90% yield. Hydrogenation of 16 (Pd/C, EtOAc, 1 atm) furnished gepirone (2)!0 in
ca. 70% yield as outlined in Scheme 2.
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An alternative, more efficient sequence involved treatment of 3 with 5 in the presence of
Pd(PPhy), (5 mol %) in THF to give the desired 4-(4-pyrimidin-2-yl-piperazin-1-yl)but-2-enyl
acetate (171! (E/Z: ca. 9:1) in 56% yield accompanied by the undesired dimer (18) (ca. 21%) as
shown in Scheme 3. A similar result (17, ca. 50% yield) was obtained when 5 was replaced by 4-

acetoxybut-2(Z)-enyl acetate (4).12
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Replacement of 5 with 4-chlorobut-2-enyl acetate (6)'* brought about considerable improvement in
the selectivity and allowed formation of the required £7 in ca. 80% yield (E/Z : ca. 9:1). Treatment
of 17 with 8 and Pd(PPhs); (5 mol %) in THF-DMSO? provided 8-[4-(4-pyrimidin-2-yl-
piperazin-1-yl)but-2-enyl]-8-aza-spiro[4.5]decane-7,9-dione (19)!4 in ca. 70% yield. A subsequent
hydrogenation of 19 furnished buspirone (1)!% in ca. 70% yield (Scheme 4).
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In conclusion, we have developed novel syntheses of buspirone (1)!¢ and gepirone (2)!7 in which the
3 subunits, namely the 2-(1-piperazinyl)pyrimidine (3), a bifunctional allylderivative (4, 5 or 6), and
(7) (or 8) were efficiently assembled via a novel Pd(0)-catalysed amination-imidation sequence, 18
followed by hydrogenation. It should be noted that this method empolys mild reaction conditions,
exhibits high chemoselectivity and has the potential for use as a general method for the preparation

of analoguesof 1 and 2.
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A one pot operation of this amination-imidation sequence resulted in > 20% yield (not

optimised) of (19).
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