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Abstract: The condensation of the bis-o&o-substituted acetophenone 3 with Methyl orthoformiate (4) 
by perchloric acid does not yield a pyrylium salt 5 but a pentadienylium ion 6 which is stabilized by 
oxasubatituents. 

Pentadienylium salts 1 are a class of carbocetions whii can be isolated when they contain stabilizing 

subMuents R in i- and S-position. For photographic processes a variety of 1,5bis(4- 
dialkylaminophenyl)pentadiiium ions 2 have been devebped ‘. The stabilization by aminogroups in 
l- and 5-position is also well known *, a variety of vinylogous amidinium salts la has been synthesized 

some of which are used in synthesis **. 

la R = NR’2 

lb R = OR’ 2 

The substiMion by oxasulxtitwnts instead of amino groups (lb) is not documented, p&ably 
because l ,Sdioxa-subMuted pentadienylium cations 1 b cyclii to form the more stable, well known 3 
pyrylium ions. 

We have now found that a l,S-diixa+&MMM stable pentadiiylium ion 6 can be generated when 

carrying appropriate substituents. These stabilize the positiw charge but for ste& reasons hinder the 

cy&ationtoapytyliimbnLSucha substUM is the 2,6dimethoxyphenyl group. In the Scheme the 
synthesisofthepentadienyliumion6isdescribed.TMsreactionpathwayusesthewellknown 
methodologyL’forthesynthesisofWryliumcompoundgcondensatinghnomoleculesofan 
acetophenone with trbthyl orthoformiate in perchloric add. But with methoxy sub&itueM in the ortho- 

positions of the acetophenow 3 this reaction formed the orange aystalline pentadiiylium ion 6 
instead of the pyrylium bn 5. 
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The structure of 6 was proven by ‘H and % NMR, MS, WI and elemental analysis ‘. The mass 
spectra, the NMR spectra and the elemmal analysis showed the additional ethoxy groups in 
compound 6 (in comparison to the expected pyrylium salt S), the large coupling constants between the 
protons in 2-, S- and 4-position argued for a Pans- rather than a c/s-orientation of these protons, and 
the chemical shii in the NMR spectra diired enormously from those expected for pyrylium salts (e. 
g. ‘H NMR shii of pyrylium ions: 28.2 ppm 8, here: 8.91 and 7.27 ppm). 

The formation of the open-chain pentadiiylium ion 6 instead of the cyclic pyrylium ion 5 may be 
explained by the tact that in the pentadienylium ion 6, the positive charge can be stabilized by 
conjugation with the electron-rich aryl rings and the ethoxy groups. In the pyrylium ion I, however, 
there would be repulsions between the two bis-methoxy substituted phenyl rings. This would lead to a 
large twist between the planes of the pyryliim ring and the phenyl rings, thus inhibiting a mesomeric 
stabilii of the positive charge by the bls(methoxy)phenyl groups. 

A further proof of the structure of 6 was its reaction to the stixically hindered diaryipyridine 7, a 
precursor for a new class of concave pyridines ‘. Thii cycliiatlon of 6 was only possible with 

ammonium acetate in acidii media. with ammonia itself, no pyridlne formation was found ? Pyrylium 
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satts,incontmst,mayba transfwmedtopyddMasekharbyreactkmwithammoniaorinanacidii 

ammonium buff& 3* *. 

1. 

2. 

3. 

4. 

5. 

E. g. 1,5_Etis[4dtm&yMminophenyl)~ perchlorete, Bai&rteins Handbuch der 

C@an&chen Chemle, 4. ed., 4. Ew, vol. 13, p. 2262, Spdrtgar, Berlin - Heidelberg - 

New York -Tokyo, 1966. A huge number of rsdatad compounds ware citad in patants during the 
past two decades, sac Charn. Abstc, sul#act Index: ‘Pantadienyiii . . . . l . 

Examples for 1,5diazas&&Mad pantadiiyiium ions: a) Y. Madaule, M. Ramarohetra, J.-G. 
Woif, J.-P. Dadarcq, A. Dubourg, Angaw. C&m. 1991, 103, l&44. - b) J. 0. Seker, 8. W. 
Matthaws, J. Phys. Chem. lW6,80,631. - c) BeiWns Handbuch der Otgan&chen Chemie, 4. 

ed., 3. ErgBnurngswrk, vol. 4, p. 903 - 904, Springer, Berlin - G6ttingen - Haidalberg 1962. - d) 
Ba&t&ns Handbuch der Organischen Chemie, 4. ed., Hauptwerk, vol. 4, p. 326, Springer, Berlin 
1922. - e) K. Hatner, K-P. Mainhardt, Org. Synth. 1964,62,134. 

a) Ho&en-Wayl, Medhoden c&r organischen Chemie, Ed.: Ft. P. Kreher, Erw. u. Folgeband z. 4. 
Auti. E76, Tel 2, Thii Verlag, Stuttoart - New York, 1992. - b) A. T. Baiaban, W. Schroth, G. 
Fiir, A&. He&ocyc/. Chem. 1969, 10, 241. - c) A. T. Saiaban, A. Dinculescu, G. N. 
Dorotwnko, G. W. Fischer, A. V. Koblik, V. V. Mezharitskii, W. Schroth, a in Heterocyclic 

Chemistry, Suppkment 2; Pyfylium Salts. Syntheses, Reactions and PropeWes, Academic Press, 
New York 1962. - d) H. Perst, Cxonium ions in Cfganic Chemktty, Verlag Chemii, Weinheim 
1971, p. 43ff. 

a) G. N. Dorofeenko, V. V. Mezharkskii, E. P. Oiekhnovich, A. L Vasserman, J. Org. Chem. USSR 

1973,9,399. - b) G. I. Zhungietu, G. V. Lazur’evskii, Zh. Vsas. Khim. Obshchesf. 1966, 73,597; 

Chem. Abstr. 1969,70,47246v. 

7,5_Bis(2’,8’-dimeQhaxyphenyl)-7,5_d~~~~~dienyJium pwchk?rate (6): 3.55 ml (da. 42 mmol) 
of HCiD4 (70 %) was added to a solution of 6.20 g (34.4 mmol) of 2,6dimethoxyacetophenone g 
(3) in 26.60 g (172.2 mmol) of treshiy distilled (b. p. 66°C / 20 Torr) triethyl orthoformiate. An 
exothermic reaction occurred and the mixture tumed red. After 1.5 h at room temp. and 30 min at 
retiux temp., the mixture was cooled to 0°C and 100 ml ot diiyl ether and da. 2 ml of water were 
added yielding a brown to orange precipitate whii was washed with icecold diathyl ether and 
dried in vacua (6.2 g). RecrysMiiikation from diethyl ether which contained some acetone yielded 
5.60 g (62 %) of orange 6, m. p. 162 - 168°C (dec.). - IR (KSr): Y = 3060,3040,3000,2970,2925, 
2630 cm” (C-H), 1610 - 1530,147O (br., C=C, arom.), 1170 - 1050 (C-D). - MS (El) : m/z (96) = 

398 (M+ -Et, 30) 353 (M+ -Et -OEt, 36) 156 (100). - High resolution-MS of signal 396 

(C23H2soG, M+ - Et): calcd.: 396.1727, found: 396.1732. - High resolution-MS of signal 353 

(C21H21D51 M+ - Et - OEt): caicd.: 353.1367, found: 353.1401. - ‘H NMR (250 MHz, CDCl3) : 6 

= 1.46 (t, J = 7 Hz, 6 H), 3.66 (s, 12 H), 4.46 (q, J = 7 Hz, 4 H), 6.50 (d, J = 6.0 Hz, 4 H), 6.91, 
7.27 (ABA’, J = 14 Hz, J = 12.5 Hz, 2 H, 1 H). 7.39 (t, J = 6.0 Hz, 2 H). - 13C NMR (160 MHz, 
CDCl3) : 6 = 14.2,56.1,70.7, 103.9, 106.4, 114.4, 134.0, 157.4, 174.6, 166.9. 

CWH3,06C104 (526.97) Calcd. C, 56.96; H, 5.93. Found C, 56.61; H, 5.66 %. 
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9. 

P. J. Dijks@a, H. J. den Hettog, Jr., J. van Eden, S. Hatlmma, D. N. Reinhoudt, J. Org. Chem. 

1988,53,374. 

a) Concave Reagents 14, U. Liining, R. Baumstark, W. Schyja, Tetrahedron Left., 1993, following 
paper. - b) R. Baumstark, disse&f&n, Universitat Freiburg 1991. - The described bimacrocyclic 
concave pyridine contains aryl rings as bridgeheads. For other concave pyridines see Concave 
Reagents 8, U. tining, R. Baumstark, M. MC&r, Ueblgs Ann. C/tern. 1991, m7 and ref. cited 
therein, for macrobiiclic concave 1 ,lO-phenanthrolii with aryl bridgeheads see Concave 
Reagents 5, U. Liining, M. Miiller, C&m. Ber. lQBO,123,643. 

P. J. Dijkstra, H. J. den Hertog, Jr., B. J. van Steen, S. Zijlstra, M. Skowronska-Ptasinska, D. N. 
Reinhoudt, J. van Eerden, S. Harkema, J. Org. C&m. 1987,52,2433. 

a) K. H. Boltze, H. D. Dell, H. Jansen, Ue&gs Ann. Chem. 1867; 709, 63. - b) F. Mauthner, J. 
Prakt. them. NW, 739,290. 
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