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Macrocyclic dehydroannulenones (conjugated cyclic enynones) containing 137, 15- and 17- 

membered rings have been synthesised previously from terminal diacetylenes by condensation of 

the mono-Grignard derivatives with ethyl formate, followed by oxidative coupling and oxidation 

of the hydroxyl groups; 
4 

The carbonyl group in all of these compounds was flanked by acetyl- 

enic bonds on one or both sides. We now report a simple, and apparently general, new synthe- 

sis of dehydroannulenones in which the carbonyl group is flanked by ethylenic bonds on both 

sides. The method so far has been used for the synthesis of potentially paratropic 
4 bis- 

dehydro[l3]- and bisdei@ro[lnannulenone derivatives (this Communication), as well as of 

potentially diatropic 4. bisdehydro[:15lannulenone derivatives (following Commun ication). 

4,5:10,ll-Bis(tetramethylene)-6,8-bisdehydroCl3la~ulenone (2 

Condensation of the readily available 1 _5(2molar q' ) e uiv with acetone (1 melar equiv) by 

means of methanolic KOH in peroxide-free ether under N2 for 3 hr at 20° gave 55% of&as 

orange-yellow needles;6 do 290; IR (0X4): 16458, 1605s cm-' ; kmax (ether) 246 

(& 19,2OC), 343 nm (27,200); NMR (CDC13): ABq centred at c12.02 (HB), 3.63 (HA) (4H, 

J. = 16~s), 6.58~ (2H, acetylenic), 7.45 - 7.95m (8H, allylic CH2), 8.15 - 8.55m (nonallylic 

CH2)- Oxidation of Awith cupric acetate in pyridine (3 hr at 60") or with 02, CuCl and NH4Cl 

in EtOHaq and benzene (2 hr at 70") then yielded 45-5O%oflas orange cr~stals;~ dz 288; 

IR (CC14): 1655m, 1625~ cm-'; A,, (ether) 25Osh ( E 16@0), 270sh (26,800). 279 (31,000), 

394 NI1 (1160); NMR (CDCl3): ABq centred at TO.77 (HB), 3.77 (HA) (4H, J = 17Hs), 7.55 - 

8.lm ((3H, allylic CH2), 8.1 - 8.6m (nonallylic CH2). 
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absorption 77OOnm; NW? (CF CCCD): 
3 

see Table 11. 

Table 1. NMR spectra (60 MHa., 'Yvalues) of Land dark 

Proton 5 KDC13) 2 
-_ 

6 (cDc~~) -_ p('X3coOD) 

Ip 3.48dd 4.14d 4 4.38d L! 

HB 2.45dd e 1.42dd e -2.65dd 2 

HC 3.53dd e 3.92dd e 4.47dd e 

AD 2.58d 2 1.15d 2 -2.85d 2 

Allylic CH, 7.45 - 7.9m 7.55 - 8.05m 7.95 - 8.4 m 

6 = 

In addition, all compounds showed a multiplet at ~a T 8.1 - 8.6 
(nonallylic CH,). 

The assignments of HA - I-? inaand $ and the conformation of 
pare based on Eu(fod) shifts. 

3 
Compound_5also showed a singlet at 1'6.65 (acetylenic protons). 

J = 16He. 

2 = 16, loha. 

Comparison of the NMR spectra of 5 and gin CDC13 (Table 1) showsgto be appreciably 
am 

paratropic, as expected of a potential 16 x-electron system, the HA , Hc resonances having 

moved to significantly higher field, and the HD, HD resonances to lower field. This effect 

is increased in the paratropic protonated species, the upfield shift of the outer proton6 due 

to the increased paramagnetic ring current outweighing the downfield shift due to the posit- 

ive charge. The fact that the lower vinylogue 3 and protonatedgare not appreciably 
= 
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paratropic is presumably a consequence of their less planar structure, due to steric and/or 

strain effects. 
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