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SYNTHESIS OF TRANS-1,2-DIPBEBYL-3,4-BIS[4-(2,6-DIPBENYL-4g- 

PYRANYLIDENYL)]CYCLOBUTANE: CORRECTION ABD STRUCTURE PROOF 

Jeffrey J. Doney,* Chin Ii. Chen, and Henry R. Luss 

Research Laboratories, Eastman Kodak Company, Rochester, New York 14650, USA 

Summary: The reaction of phenyl lithium acetylide (a) with 2,6-drphenylpyrylium 

perchlorate (2) is solvent dependent. With diethyl ether as solvent, 

the isolated product differed from that previously reported and is 

reassigned as 2,6-diphenyl-4-phenylacetylenyl_4H_-pyran (2). On the 

other hand, in TBF the title compound (5) was obtained; its structure 

was confirmed by single-crystal x-ray crystallography. 

Aside from our general interest in the synthesis of pyrans and thiopyrans, 1 

efforts to understand the chemistry of acetylenic and allenic pyrans were 
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stimulated by a confllctlng result. From the reaction of 2 with ; in refluxlng 

ether, Dorofeenko and co-workers 
2 

isolated a reddish-orange crystalline solid with 

a melting range of 136-138OC. Based solely upon Infrared absorption peaks at 1950 
-1 

cm (vas) and 1050 cm -' (v,), the Russian authors assigned allenlc structure 2 to 

this product. Its subsequent treatment with 70% perchlorlc acid in acetic anhy- 

drlde yielded a green crystalline product which was assigned as the perchlorate ,4. 

Repeating the Russian procedure, we obtained a reddish-orange solid with an 

uncorrected melting range of 147.5-149°C. However, no significant (some weak 
-1 

second-order peaks were present) infrared absorption was present at 1950 cm . 

Therefore, based on a 'H NMR A2X splitting pattern at 6 4.38 (t, 1, &A = 4 Hz) 

and 5.49 (d, 2, $X = 4 Hz), as well as 13C NMR peaks at 6 25.25 (Cl), 80.96 (C2), 

and 91.95 (C3), and the absence of a low-field peak expected for the allene center 

carbon, 3 we assign acetylene ,S as the correct structure. As expected, treatment 

of ,5 with 70% perchlorlc acid in acetic anhydrlde ylelded the same green crystal- 

line product with a melting range of 179-181'C (Russian value, 177-179'C) and an 

G 

Figure 1. A plot of the molecule showing bond lengths and selected angles with 
estimated standard devlatlons in parentheses. Hydrogen atoms were 
omitted for clarity. 
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infrared spectrum with all the absorptions reported by the Russian authors for ,4. 

Improvement of the procedure gave acetylene 2 of higher quality In 98% yield as a 

tan crystalline solld.4 

Using tetrahydrofuran (THF) as solvent rather than diethyl ether and using 

the same reactants at room temperature gave a very different result. The title 

compound 5 was isolated stereochemically pure in 72% yield. We postulated that 2 

is the result of, first, a 1,3 prototropic rearrangement5 of 2 to generate the 

reactive allenlc pyran 2 which, in turn, dlmerlzes via a 2+2 cycloaddltlon reac- 

tlon' to form the cyclobutane ring. A less stable minor product (5-10x) that 

appears to be isomerlc with 5, based on their similar mass spectra (m/e = 668, M+ 

for C50H3602) and Infrared spectra,7 was also Isolated. The structure, however, 

has not yet been fully determined. 

The single-crystal x-ray analysis of the cyclobutane 6, 8 with bond lengths 

and selected angles, is shown In Figure 1. The structure, excluding the C2 and C3 

phenyl rings, 1s surprisingly planar. The least-squares planes through the lndi- 

vldual rings (indicated In Fig. 1) enclose dihedral angles of 2.7, 2.7, 4.7, 13.7, 

2.5, and 9.8O between planes A-B, A-E, B-C, B-D, E-F, and E-G, respectively. The 

cyclobutane ring 1s bent slightly along a line between C2 and C4, describing two 

planes enclosing a dihedral angle of 3.Z". Crowding In the molecule is alleviated 

by the opening (about 8") of angles Cl-C22-C23, C4-Cl-C22, Cl-C4-C5, and C4-C5-C6. 

Bonds Cl-C22 and C4-C5 are about 0.04 i longer than a normal C 
sp2=csp2 

double bond 

(1.34 ii,,9 and bonds Cl-C4, C5-C6, C5-C9, C22-C23: and C22-C26 are correspondingly 

shorter than a normal C C 
sp3' sp3 single bond (1.48 A).' 
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The infrared spectra of 5 and its isomer are very similar and exhrbrt the 

same number of slgnrfrcant peaks, although most of the absorptrons are shifted 

slrghtly. 

Crystals were obtained from the pyrrdlne half of a water/pyrldrne drffuslon 

cell. The crystal data, with cell parameters obtained from least-squares 

refinement of the setting angles for 25 reflectrons centered by the dlffrac- 

tometer, are: C50H3602, Mr = 668.8, triclinic, space group Pi (confirmed by 

structure solutron), a = 13.286(2), b = 14.229(3), c = 10.733(2) i, CY = 

11.08(2), 8 = 97.16(2), y = 74.33(l)', V = 1822(l) i3, 

Mg rns3, Dabs = 1.20 Mg rna3. 

2 = 2, Dcalc = 1.219 

The intensities of 4739 reflections for 28 < 45' 

were collected on an Enraf-Nonius CAD-4 diffractometer with graphite mono- 

chromated MO Ko! radiation. Data were corrected for Lorentz and polarization 

effects. No absorption correction was necessary (u = 0.79 cm -l, MO Kcr). The 

structure was solved from a Patterson map and refined, with anrsotroplc 

thermal parameters for nonhydrogen atoms, by full-matrix least-squares. 
10 

Hydrogen atom positrons were calculated and included in the flnal refinement 

cycles. Only 2568 reflections had I > a(I) and were considered observed and 

used in the refinement which converged to R = 0.062.11 

M. Burke-Laing and M. Laing, Acta Cryst. B32, 3216 (1976). 

The programs used for this study were part of the Enraf-Nonlus Structure 

Determination Package (SDP), Enraf-Nonius, Delft, Holland, 1975, revlslon 

3-B, 1980. 

A list of atomic coordinates with thermal parameters have been deposited wrth 

the Cambridge Crystallographic Data Center. A list of structure factors has 

been deposited with the British Library, Lendrng Division. 
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