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Benzenoid hydrocarbons fused to strained rings have been 

the target of recent synthetic efforts aimed at the preparation of 

aromatic rings in which bond fixation or other perturbations of 

aromaticity might be observed. So far evidence for the former has 

been tenuous[l]. The decreased aromaticity of pyridine [estimated 

21 kcal/mol] [2] when compared with benzene suggests that it might 

be more easily subjected to bond localization. Some support for this is ~ 

found in the physical and chemical properties of cyclobuta [b] - and ... -
CYClobuta[£]pyridine

r
: J • We report the synthesis of (!), presently 

the most strained annelated pyridine. 

Flash vacuum pyrolysis (800°C, 10- 4 torr) of dichloride (!)[4] 

proceeds through double ~CI-elimination[5], providing on basic work

up the pyridine (~) in ca. 30% yield. Fractional sublimation (40°C, 

10- 3 torr) to separate (!) from (1) furnished colorless crjstals 

.. 

(!) (~) (~) 

I 

(m.p. lI7.5-118.S 0 C). The structural assignment rests on the physical 

and chemical properties [MS: m/e 131.0732 (calc. 131.0735, M+ 84%. 

130 (100%), 91 (251), 65 (42%), 51 (21%), 39 (25%); lH-NMR (CDC1 3) 

67.01 (b.s., lH), 3.28 (m, 4H), 2.78 (m, 4H); 13C- NMR (COCI3) 026.8 

! 
" 



3 

(t. JC- H = 139.9 Hz), 34.2(t, 138.6 Hz), 124.4 (d, 163.5 Hz), 138.6, 

161.7; UV (95% ethanol): Amax = 286 sh (lg E = 3.97), 289 (4.00), 

292 sh (3.98), 299 sh (3.78); IR (CHC1 3): vmax 2980, 2937, 1599, 

1369, 1230, 905 em-II. 

Reaction with neat~isCtrimethylsilyl)acetylene(200°C, 12 hr) 

followed by oxidation with DDQ (C6H6,80°C, Z hr) and protodesilylation 
+ -

(C6HSCHZN(CH3J3F , DMSO, RT, 2 hr) gave acridine. 

The isolation of (~) under conditions conducive ..to equilibration 

wi th the ring-opened o-quinodimethane ("o-lutidylene") (~) suggests 

appreciable residual ~romaticity in (!). This is also indicated by 

the nuclear magnetic resonance data and the electornic spectrum. As 

might be expected, the latter shows bathochromic shifts and larger 

extinction coefficients in comparison with suitable -bisannelated 

models. [6] The significant ringstr~in experienced by (!) is 
. 13 13· . 

likewise reflected in the C-NMR chemical shifts and C-H coupllng 

constants. A detailed investigation of the chemistry of (!)and other 

physical properties of interest will be described in a full aCCOunt. 



",'. ) " 

4 

[1] For recent work: C. Santiago, R.W. Gandour, K. N. Houk, 

w. Nutakul, W. E. Cravey, R. P. Thumme1, J. Am. Chern. Soc. 100, 

3730 (1978); R. P .. Thumme1, W. Tutaku1, J. Drg. Chern. 42, 300 

(1977); ~, 3170 (1978); D. Dava1ian, P. J. Garratt, 

M. M. Mansuri, J. Am. ~hem. Soc. 100, 980 (1978); P. Perkins, 

K. P. C. Vo11hardt, Angew. Chern. 90, 648 (1978); Angew. Chern., 

Int. Ed. Engl. !I, 615 (1978). 

[2] M. J. S. Dewar, A. J. Harget, N. Trinajstic,J. Am. Chern. Soc. ~, 

6321 (1969); G. Hlife1inger, L. Steinmann, Angew. Chern. ~, 

48 (1977); Angew. Chern., Int. Ed. Engl. l£, 47 (1977). 

[3] R. P. Thumme1, D. K. Kohli, J. argo Chern. ~, 4882 (1978). 

[4] B. M. Mikhailov, T. K. Kozminskaya, Zhur. absh. Khim. ~, 

2042 (1956); Chern. Abstr. ~, 5072 (1957). 

[5] R. Gray, L. G. H~rruff, J. Krymowski, J. Peterson, V. Boeke1heide, 

J. Am. Chern. Soc. 100,2892 (1978); P. Schiess, M. Heitzmann, 

He1v. Chim. Acta .2l, 844 (1978). 

[6] R. P. Thumme1, D. K. Kohli, J. argo Chern. ~, 2743 (1977). 

( 



'. 

This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California. the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
maybe suitable. 



TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

.. : ~ 


