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Abstract: 
--r- 

The title compounds have been synthesized and separated and their configurations 
established through their Diels-Alder adducts with PTAD. 

The synthesis of cis- and trans-2,7-dimethyl-3,5-cycloheptadienone has been a subject of - 

study in this laboratory for many years. An earlier report1 on the synthesis of 2,7-di- 

methyl-3,5-cycloheptadienone could not be reproduced in our laboratory. We wish to report a 

new synthesis, as well as stereochemical characterization of cis-2,7-dimethyl-3,5-cyclohep- - 

tadienone (1) and its trans isomer (2). The synthetic scheme is shown in Chart I. 

Methylation of tropone (z)2'3 with MeMgI in dry ether gave 2-methyl-3,5-cycloheptadi- 

enone (4) contaminated by 2-methyl-2,4-cycloheptadienone (2) (yield 41X, lit. 39%j4. 

Bromination of this mixture in Ccl4 followed by debromination with aqueous NH3 gave 

2-methyl-2,4,Gcycloheptatrienone (2-methyltropone) (2) in a yield of 51% (purity 96%). 

Methylation of 2-methyltropone by Me2CuLi at temperatures below O°C gave 34% of 

2-methyl-3,5-cycloheptadienone (41, 54% of 2,7-dimethyl-3,5-cycloheptadienone (Fraction A: 

60%; Fraction B: 33%) and 9% of 2,7-dimethyl-2,4-cycloheptadienone (1) along with 3% of 

recovered starting material (a>, based on glpc analysis with an internal standard. 

The difficult separation of cis-cl)- and trans-2,7-dimethyl-3,5-cycloheptadienone (2) was -- __ 

finally achieved by high pressure liquid chromatography using 2% ethyl acetate in hexane as 

the eluent. Both fractions collected (P-A and P-B) were structural isomers of 2,7-dimethyl- 

3,5-cycloheptadienone based on their spectral data (see below). Both (1) and (2) readily 

isomerize to (7) to varying extents on treatment with acid or base, on column chromatography 

or vapor chromatography, and even on prolonged standing in the dark in a refrigerator; on mild 

heating for 2-3 hours, both Cl_) and (2) completely isomarize to (1). 

The IR spectra of (1) and (2) exhibit peaks at 1705(s) and 1710 cm -l (s), respectively 

and both show x msx 
cyclohexane 

at 234 nm and 290 nm. (lit.' IR and UV spectra of 
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2,7-dimthyl-3,5-cycloheptadienone reported as 1705 cm 
-1 

respectively). PMR, l3 

and ,$gH 236 mu, 

CMR and mass spectral data of both isomers: compound (1) 'H NMR 

(cc14, 6) 6.1-6.4 (m, 2H), 5.5-5.7 (m, 2H), 2.8-3.4 (br, s, 2li), 1.2-1.4 (d, 6H) and 

13cMR (CDCl 3, 6) 202.3, 133.6, 128.4, 47.8 and 15.4 ppm; compound (2) 'H NMR (CC14, 6) 

5.9-6.4 (m, 2H), 5.4-5.7 (m, 2H), 2.9-3.4 (m, 2H), 1.2-1.4 (d, 6H) and 13CMR (CDC13, 6) 

202.7, 131.4, 126.3, 48.4 and 15.5 ppm. This spectral similarity is a result of the rapid 

ring inversion of (1) and (1) around the C2 axis. The assignment of configurations to cl_) 

and (2) was achieved through their Diels-Alder adducts (2) and (z), with 4-phenyl-1,2,4-tri- 

azolin-3,5-dione (PTAD), as shown in Charts II and III. PMR and CMR spectra clearly 

indicated the methyls are structurally equivalent in ($1 but not in (2). 

The cis-methyl relationship in (5) was confirmed by single-crystal X-ray analysis. - 

Crystal data for (8): C17H15N303, M = 309.4, orthorhombic, space group P212121, 

a = 7.230 (31, b = 9.301 (3), c = 21.854 (7) A, o = 8 =y = 90.00°, Z = 4. Crystal 

dimensions 0.30 x 0.40 x 0.85 res. X-ray data were collected on a computer-controlled 

Four-Circle Nicolet Autodiffractometer using graphite-monochromated MO-Ku radiation in the 

w-scan mode for 2 f3> 55'. The structure was solved by direct methods using MULTAN-80.5 

Twenty of the 23 non-hydrogen atoms appeared on the first Fourier map. The structure was 

completed with one structure Factor-Fourier cycle using all the data. 
6 

An 0RTEP7 drawing 

of the final structure of this adduct (8) from its x-ray data is shown in Figure I. This 

structure exhibits a plane of symmetry which runs through the C=O group, and the two methyl 

groups are clearly on the same side of the carbonyl group, which requires that fraction B is 

cis-2,7-dimethyl-3,5-cycloheptadienone (1). - 

The interesting photochemistry of (1) and (2) will be reported elsewhere. 
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