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Abstract: 1%Pentadecanolide was synthesised by a five step, hvo pot reaction sequence, startingfim 2-nitroq.&dode- 
canone in a 6M overall yield. 

Since the first discovery of 15pentadecanolide (3)1 in the vegetable musk oils of Angelica roots 

(Archangelica offinalis HotEn.) and ambrette seeds (Abelmoschus moschatus Moench) by Kerschbaumz a 

large number of syntheses has been published 3-S. 15Pentadecanolide has a musk-like odour and is an important 

ingredient of several perCnne.4. 

In the course of our investigations in the field of macrolide syntheses by ring enlargement reaction&, we 

have already synthesised compound 3, using ring enlargement by Bagmentation5 of [ 1-3’-hydroxypropyl)-2-oxo- 

cyclododecyl]methyltrimethylammonium-iodide which was prepared from 1-(3’-hydroxypropyl)-2-oxocyclo- 

dodecane-l-carbon&rile. In this communication we report a new short and efficient synthesis of 15- 

pentadecanolide. 
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Starting from 2-nitrocyclododecanone7 (l), the 12-oxo-IQentadecanolide (2) was synthesised by a four 
step, one pot reaction sequence in 72% yield (scheme 1). The Michael addition of 1 to acrylaldehyde was 
catalysed by triphenylphosphine and was complete within 30 min in MeOH. The available data about the rates of 
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reaction of NaBH.t with cyclical and aliphatic ketones *b and aIdehyde& encouraged us to use this reagent for 
the selective reduction of the Michael adduct 3-( I-nitro-Z-oxocyclododecyllpropanal (4). Thus, the latter was 
selectively reduced with 0.5 equivalents of NaJ3%, which was added in small portions9 at O‘JC within 30 min 
and yielded 2-nitro-2-(3’-hydroxypropyl)cyclododecane-l-on (5) together with small amounts (cu. 3%) of the 
ring enlargement product 12-nitro-IS-pentadecanolide (6) (scheme 2). This reaction mixture was treated with 
one equivalent of 1M methanolic soln. of NaOH at Ooc for 20 min to produce the nitrolactone 6 (as nitronate 
salt). To accomplish the Nefreactionlo ten fold excess of 3M aq. HCI soln. was added and a&r 10 min stirring 
at Ooc the 12-0x0-15-pentadecanolide (2) was formed. Using modified Clemmetwn reduction11 (Zn in toluene, 
saturated at Ooc with HCI-gas) of the 1Zketo group in 2 we obtained 15-pentadecanolide (3) (colourless 
crystals; m.p.: 33-34oCl*) in 84% yield (scheme 1). Thus we have synthesised this macrohde in 60% overall 
yield, starting from 2-nitrocyclododecanone (1). 

Scheme 2 
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The present synthesis of 5pentadecanolide (3) by ring enlargement reaction is very simple and it is easy 

to scale up to 1 mole quantities with the same yield and purity. 
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