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Abstmct - A novel synthetic approach to buspirone and its anologue (gepirone) 

is described, in which 3 subuniu, namely 2-(1-piperazinyl)pyrimidine, a 

bifunctional allylderivative, and an imide were efficiently assembled via 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 f o m s  of anxiety disorder. This continuing effort has led w 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 

synthesis2 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 4 -  

piperaziny1)pyrimidine (3). a bifunctional allyl derivative (4, 5 or 6). and 8-azaspiro[4.5]decane- 

7.9-dione (7) (or 4,4-dimethylpipendine-2,6-dione (8)) as remsynthetically 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, 5) and (7)(or 8) via a novel palladium(0)-catalysed 

sequential amination-imidation3 sequence. 
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0. R2= R3= OAc 4 
R2= OAc, R3= 0C02CH3 5 % = K W -  7 

R2= CI, R3= OAc 6 %=CH3 8 

Scheme 1 

4-Methoxycarbonyloxybut-2(Z)-enyl acetate (5) was prepared from (z)-but-2-ene-1,4-dd4 and was 

treated with 8 in the presence of P ~ ( P P ~ ~ ) ~ ~  (5 mol %) in THF to give the desired 4-(4,4-dimethyl- 

2,6dioxopiperidin-I-yl)but-2-enyl acetate (IS)= as a mixture of geometric isomers (En : ca. 911) in 

23 % yield. This low yield could be due to the inert nature of 8 toward the allylpalladium 

~omplex .~  Treament of 15 with 2-(I-piperazinyl)pyrimi,dine (3)' and Pd(F'Ph3)4 (5 mol 8) gave 

4 , 4 d i m e t h y l - 1 - [ 4 - ( 4 - p y r i m i d i n - 2 - y l - p i p e e  (16)" : 

ca. 9:l) in over 90% yield. Hydrogenation of 16 (PdlC, EtOAc, 1 atm) furnished gepirone (2)" in 

ca. 70% yield as outlined in Scheme 2. 



Pd(PPh3), (5 mol %) 
8 - 

THF 5 

I Pd(PPh3), (5  mol %) 

Scheme 2 

An alternative, more. efficient sequence involved treatment of 3 with 5 in the presence of 

Pd(PPh& (5 mol %) in THF to give the desired 4-(4-pyrimidin-2-yl-piperazin-l-yl)but-2-enyl 

acetate (17)" W: ca. 91)  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 

4 or5 

Pd(PPh3)4 (5 mol %), THF 
3 b 

n OAC 

+,N 

17 

Scheme 3 
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Replacement of 5 with 4-chlorobut-2-enyl acetate (6)13 brought about considerable improvement in 

the selectivity and allowed formation of the required 17 in ca. 80% yield (En : ca. 93). Treatment 

of 17 with 8 and PdPPh3l4 (5 mol %) in THF-DMSOm provided 8-[4.(4-pyrimidin-2-yl- 

piperadn-l-yl)but-2-enyll-8-aza-spiro[4.5decane-7,9-dione (19)14 in ca. 70% yield. A subsequent 

hydrogenation of 19 furnished buspirone (1)" in ca. 70% yield (Scheme 4). 

Pd(PPh3), (5 mol %) 
3 v 17 

THF, 6 

H2. Pd/C - 
EtOAc 

Pd(PPh3)4 (5 mol 8) 

NaH DMSO-THF 

n 

19 

Scheme 4 

In conclusion, we have developed novel syntheses of buspirone (1)16 and gepirone (2)'' in which the 

3 subunits, namely the 2-(I-piperadny1)pyrimidine (3). a bifunctional allylderivative (4,s or 6), and 

(7) (or 8) were efficiently assembled via a novel Pd(0)-catalysed amination-imidation sequence,I8 

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 analogues of 1 and 2 . 

I thank Mr. Edwin Vogel for his excellent assistance in the laboratory, h. M. Hauck and M. Bokel 

for their analytical services, and Lonza Ltd. for the permission to publish this work. 
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