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summary: The stable and biologically inactive rearrangement product of 
Persoons's periplanone-A was shown to be 12 by the synthesis of (*)-12. 

In 1974 Persoons et al. isolated two highly active sex pheromone 

components of the American cockroach(Periplaneta americana), and named them 

periplanone-A and periplanone-B.l Although the proposed structure of the 

latter2a3 was confirmed by a number of its synthesis either as the racemate or 

as the naturally occurring enantiomer 1,4 the structure of the labile 

periplanone-A still remains obscure. The original structural proposal of 

periplanone-A as 2 by Persoons et al.'*' was challenged by Shizuri et al. who 

synthesized two hydroazulenones (*)-3' and (+)-4,* both of which showed the 

spectra different from those of the pheromone isolated by Persoons.6 

Periplanone-B (1) Periplanoie-A (2) 

Hauptmann's 
8 

periplanone-A (7) 

12 
Rearrangement I 
product(PA 22-VIII) 

Macdonald et al. proposed 5 to be periplanone-A, basing on their synthesis of 

(i)-5 which was thought to be bioactive.g The structure of the pheromone 

isolated by Persoons was postulated by them as 6, the possible transannular 

cyclization product of 5. g Syntheses of pure (*)-5 later proved it to be only 
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weakly bioactive or inactive, and therefore 5 cannot be periplanone-A.lO*ll 

Meanwhile, Hauptmann et al. isolated 7 from the American cockroach, named it 

periplanone-A, synthesized (+)-7, and found it to be bioactive.12 Subsequently 

the same compound 7 was also isolated by Nishino et al. together with 

periplanone-B(l), and 7 was again called periplanone-A.13 Although synthetic 

(*)-7 was highly bioactive, lo,11 the spectral data of 7 were quite different 

from those reported for periplanone-A by Persoons. 6 Hauptmann's periplanone-A 

is therefore not identical with Persoons's periplanone-A. To account for the 

'H NMR spectral data of Persoons's periplanone-A and also on the basis of 

molecular mechanics calculations, Shizuri et al. proposed 8 as the plausible 

structure of Persoons's periplanone-A.14 In short, there is no conclusive work 

to clarify the real structure of Persoons's periplanone-A. 

We became interested in this problem from a differnt viewpoint. Persoons 

et al. noticed the labile nature of their periplanone-A to give a stable and 

biologically inactive rearrangement product with code name PA 22-VIII.5* 6 

Indeed about 50% conversion was observed at O*C in two weeks,5 and even at 

-2O'C the rearrangement took place.6 The rearrangement product was thought to 

be 9,’ to which the stereostructure was later assigned as depicted in 1O.6 

Macdonald's synthesis of (*)-11 was followed by comparison of its lH NMR 

spectrum with those reported for the rearrangement product.' This enabled them 

to propose 12 as the structure of the rearrangement product.g The same 

conclusion was also announced by Shizuri et a1.14 Herein we report the first 

unambiguous synthesis of (+)-12, which shows spectral' data identical with 

those reported by Persoons for the rearrangement product(PA 22-VIII).59 6 This 

fact implies that Persoons's periplanone-A must be an unstable compound which 

readily furnishes 12. 

Our synthesis started from the known Diels-Alder adduct (*)-13 

(cfs:trans=l:1.2).15 Reduction of 13 with LiAl(OtBu)3H yielded crystalline 

(*)-14, which was converted into (*)-15 as shown in the Scheme. Mesylation of 

15 was followed by deprotection and base treatment to give (k)-16. The 

corresponding unsaturated ketone (*)-17 was submitted to the conjugate 

addition to furnish (+)-18, the structure of which was confirmed by an X-ray 

crystallographic analysis.16 Reduction of 18 with Li/NH3 was followed by 

silylation to give (*)-18, which was converted to the diene 

(*)-2l(contaminated with (*)-22) via dibromide (*)-20. Photosensitized 

oxygenation of 21 gave (+)-23. LAH reduction of 23 yielded (+)-24, selective 

oxidation(MnOz) of which afforded (*)-25. Hydrogenation of 25 was followed by 

its olefination to give (+)-26. Dehydration of 26 with Burgess reagent gave 

(+)-27. After its deprotection, the resulting alcohol was oxidized to give 

(*)-12 as needles, m.p. 115.5-117.O*C, whose spectral datal' were identical 

with those reported for Persoons's rearrangement product. 300 MHz lH NMR 

spectrum of our (*)-12 is shown in Figure 1. 
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a)i)LiAl(OtBu)3H, THF, 0-5'C. ii)Chromatog. 39%. b)Ethyl vinyl ether, PPTS, CH,Cl,, 
r.t. quant. c)NaBH,,, CeC13, THF, 0-5'C, 71%. d)Ethyl vinyl ether, PPTS, CH,Cl,, r.t. 
77%. e)LiAlH,, E$O, O'C-r.t. 87%. f)i)MsCl, Py, CH,Cl,, DMAP, 0-5'C, ii)MeOH, PPTS, 
r.t. iii)2.5% NaOMe in MeOH, r.t. 81% in 3 steps. g)(COC1)2. DMSO, CH,Cl,, -78'C 
then Et,N, -2O'C, 92%. h)i-PrMgI, CuCN, Et,O, -78-O'C, 75%. i)Li, NH,, THF, t-BuOH, 
-78-O'C, 91%. j)TBSOTf, 2,6-Lutidine, CH,Cl,, 0-5'C, quant. k)C,HSN.HBr*Br2, THF, 
r.t. quant. l)DBU, An, reflux. m)Oz, hv, Methylene Blue, NeOH, S-10-C. n)LfAlH, 
THF, 0-S'C, 15% in 3 steps. o)MnOz, CHCl,, r.t. 72%. p)H,, 10% Pd/C, EtOH, r.t.'92%. 
q)PhSPMeBr, n-BuLi, THF, r.t. 30%. r)MeOCON-S02N+Etg, PhH, 75-8O'C, 79%. s)TBAF, 
THF, r.t. t)PDC. CH,Cl,, MS 3A, r.t. 60% in 2 steps. 

As we now possess a considerable amount of optically active Hauptmann's 

periplanone-A,ls we shall hopefully obtain additional data to clarify ttie 

structure of Persoons's periplanone-A.lg 
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Figure 1. 300 MHz lH NMR Spectrum of (+)-12 in CS? 
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