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Cyclohexanedione 1,4 In eolution hae a dipole moment that ir ri@fioexMy 

different from seroi more recent detezmiaatione eeem to lndioate a value of 

about 1.3 D (2,3,4). Ooeterhoff (5) demon&rated by odauhtionm on the 

b-i.9 of rather general aeeumptione oonoerning the rotational buriere that 

thin value of the dipole moment is oonaietent with a oonformational equllibruu 

in which the %tretohed@@ flexible forma predominate (of. aho the diroueeione 

by LeFevre end LeFevre (3) and Allinger and Reiberg (4)). 

In order to obtain more data on the queetion of the confonuatione in 

which the cyclohexanediones 1,4 occur, a number of oompounde containing thie 

system have been eynthesized and their dipole momenta (Table I) have been 

determined acoording to the method of Hnlveretadt and Kumler (6). 

Table I - Dipole moments of come ayclohexanediones 1,4 at 298' K. 

compound P (D) l olvent 

ayclohexanedione 1,4 1.31 bensene 

cia perhydronaphthoquinone 1,4 1.23 I, 

trana perhydronaphthoquinone 1,4 1.29 t, 

oie-oie perhydroanthraquinone 9,lO 0.95 II 

trane-tranr perhydroanthraquinone 9,lO 1.02 I, 

oie-trane perhydroenthraquinone 9,lO 1.20 I, 

5,8 endomethyleneperhydronaphthoquinone 1,4 1.47 II 

1,4; 5,g diendomethyleneperhydroanthraquinone 9,lO 2.65 ‘8 

2,3,5,6 tetrachlorocyclohexanedione 1,4 1.49 di- 
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It would appear that a dipole moment in the order of magnitude of 1 - 1.5 D 

Is a normal feature of thin class of compounds. The only exception has been 

found dth the ditiomethyleno perbqdroanthraquinone of rhhh the middle ring 

oould be expected to occur In a boat form on account of the influence of the 

annealed bioyoloheptane rings and for which a dipole mcment of 2.7 D has been 

determined. 

In order to lnveetigate why these oyclohexanediones have a dipole moment 

of-l.3 D and in order to obtain more definite data on the prafermd conformation 

of these oompowde se decided to taokle thle problem by X-ray analysis of 

oyolohexanedione 1,4. 

The determination of the crystal rtruoture at 130’ K by means of diffraction 

data with Cu Kd radiation gave the following information. The unit cell 

oonetante are: a I 6.65 !& b - 6.21 S, o = 6.878, p = 99’ 49’. The density 

is 1.28 at 20’ C. The unit cell contains two molecules. The only extinction0 

are reflexions Ok0 with k odd, indioating the space groups P21 or P21/m. The 

latter was rejected because a etatletioal analyeie (7) of the reflexion data clearly 

favourn the former acentric space group ehioh is in accordance with the earlier 

muppoeition of tieal (8). 

Che structure has been eolved by interpretation of sharpened Patterson functions 

P(u,r) and P(U,V,W). The reliability Index R(hk1) la 15.1s in the present 

ltage of refinement. 

It can be ooncluded that 

. . The mclecule does not have the chair conformation. 

!. me fro oarbonyl bonds are not collinear , the bonds making an angle of 

dl56’ with each other. 

‘. The two (ClQ2C-0 parts of the molecule are approximately planar. 

. The molecule does not poreee a oentre of symmetry but oocure in a twisted 

orcss-ever oonfonsationr 

b is interesting to note that the lack of symmetry oentre in the molecule is 

L agreement dth Kitaigorodekii’a rule (9) that centric molecule8 oannot 

10upy positions in acentric space groups l 
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The dipole moment for cyclohexanedione 1,4 of thin conformation ie calculated 

to be 1.27 D. This suggests that aleo in eolution a conformation of the t.ype 

found in the solid state mey occur, as is further corroborated by the similarity 

of the Infrared spectra in the eolid etate snd in solution. 
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