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4b and 4c were observed at 8.87 and 8.76 (CH,) and at 6.54 and 
6.47 (CH,), but it remained unsettled which of these peaks should 
be ascribed to each isomer, since both isomers were present in 
almost equal amounts, and there was some disturbing peak 
overlapping. 

Compound 5. B.t. 378 to 393K at 103.4kPa. NMR: Sa, 6.12 
(CH*), 5.78 and 5.94 (=CH,, J,, 2.5), 6.42 (CH,). 5b, 4.84 (-C-H), 
6.47 (CH,O), 8.09 (C=C-CH,). k, 4.93 (-C-H), S.lO(C=C-CH,). 

Compound 6. B.t. 387 to 394K at 100*6 kPa. NMR: 6a, 6.10 
(CH,CI), 5.79 and 5.95 (=CH,, J,., 2.4), 6.3 (CH,O), 8.70 UL J 
6.9). 6b, 4.84 (=C-H), 6.3 (CH,O), 8.09 (C=C-CH,), 8.73 (CH,, J 
6.9). 6c, 4.93 (=C-H). 

Compuu~d 7. Prepared as 2. B.t. 339 to 340 K at 2.0 kPa. NMR: 

7a, 6-13 (CHICI), 5.78 and 5.98 (=CH,, J,,, 2.1),6.1 (O-CH(), 8.5 

(CH,), 9.05 (CH,). 7b, 4.80 (=C-H), 6.1 (O-C”<), 8.10 

(C=C-CH,), 8.5 (CH,), 9.05 (CH,). 7c, 4.95 (=C-H). 
Compound 8. B.t, 314 to 315 K at 2.6 kPa. NMR: 8a, 6.24 

(CH2Br), 5.79 and 6-01 (=CH,, J,, 2+2),6+24 (OCH,), 8.7 (CH,). 
8b, 4.% (=C-H), 8.06 (C=C-CH,), 6.2 (OCH,), 8.8 (CH,). 

Compound 9. B.t. 395 to400 K at 101 kPa. NMR: 9a, 8-41 (Cij,- 
CHCI-), 5.66 (-CHCI-, J 6.9), 5.81 and 6.05 (=CH,, J,.., 2.6), 6.42 
(OCH,). 9b, 8.05 (CH,), 6.51 (OCH,). 

Compound 10. From 9 and 3-pentanol by transacetalization. 
B,t. 339 to 340K at 1.3 kPa. NMR: 108, 8.41 (Clj,-CHCI-), 5.69 

(-CHCI-), 5.84 and 6-D (=CH,), 6.3 (O-CH(), 9.1 (CHI). lob, 

8.01 and 8.1 I (?CIj,C=C), 6.3 (0-CH(), 9-I (CH,). 

Compound 11. B.t. 342 to 343 K at 0.8 kPa. NMR: Ila, 5.30 (- 
CHCI-). 5.70 K-H. J 3.3). 6.50 (CH,). 7+&6 (ring hvdroaensl. 

Con~~~~~f~n*~ ~ss~gn~e~t. ?hk’ i and E (& _ and- frans) 
configurations of 1-3 are easily assigned from the magnitude of 
the vicinal coupling constant J “,( across the double bond.’ By 
comparing the chemical shift data for the geometric isomers of 1 
and 6 (for an analogous example see Ref. IO) one is led to the 
conclusion that the more stable geometric isomer of 6 has the E 
configuration (i.e. 6b). Moreover, since the boiling temperatures of 

the E forms of 1 (Ref. 8) and 3 (this work) are 15-20 K lower than 
those of the Z forms, it seems unlikely that replacement of the u 
hydrogens of either 1 or 3 by methyl groups could reverse the 
relative volatility. This was verified by experiment, since the less 
stable geometric isomers of 57 were found to concentrate in the 
distil~tion pot during f~ctionation of the synthetic mixtures of 
isomers. The same arguments based on the relative volatility 
should also apply to the identification of the geometric isomers of 
9 and 10. Finally, the thermochemical data of isomerization for 
4-10 are reasonable only if the more stable geometric isomer has 
the E configuration (b). 

Equilibrations. The solvent-catalyst combinations used were: 
neat-Hg(OAc)2 for 1 and 2; dioxane-Hg(OAc), for 3; cyclohexane- 
Iz for 4-11. The equilibrated samples were analyzed by GLC; this 
method, however, was not applicable to the bromine~ontaining 
compounds (3 and 8), since they were found to decompose during 
the GLC analyses. Thus the equilibrium constants of the isomers 
of 3 and 8 were determined from their NMR spectra. The 
equilibration procedure has been illustrated in the previous papers 
of this series. The ranges of temperature covered by the 
equilib~tion experiments were the following: 1, 6, 7 and 11, 
282423 K; 2, 300-406 K; 3, 293-323 K; 4, 35&424 K; 5, 325- 
423 K; 8, 298-323 K; 9, 323-405 K; 10, 30342 K. Most of the 
present halogen-containing compounds were prone to decompose 
in our preparative gas-chromatograph, and hence the mixtures of 
isomers of sufficiently different isomer composition, necessary for 
the equilibrations, were obtained by fractionation of the synthetic 
products. 
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