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A ~ :  The swacttu¢ and synthesis of  the ovcK~owded polynuolear aromatic 1,6,7,10- 
tetramethylfluoranthene, 1, is presented. The structures of  I and 11 have been determined by X-ray 
diffraction to be twisted into conformations of appmjOma~ly C 2 symmetry due to the butlressing of the 
flanking methyl groups. Semi-empirical calculations (AM1) on I find two minima, twist and fold; the 
twist is of lower energy. The energy for enantiomerization of I is set at below 7.0 kcal/mol by variable 
temperature NMR. Computations predict a likely path to account for the ribbon twist. 

Stcric crowding in aromatic structures typically results in twisting2 or folding3 out-of-plane distortion of 

the molecule.4 Synthesis and ¢lucidation of the stereocbemistry of such systems occupies an important position 
in the chemistry of polynuclcar aromatic hydrocarbons.5,6 Stea'cochcmical analysis predicts 1,6,7,10- 

tetramcthylfluoranthene (1) to be a helically-twist~l, strained, aromatic molecule.7 This report pre~nts the 
syntbesis and structural characterization of I and relate~ compounds.8 

Modification of an earlier schcm¢ allowed us to prepare 2,7-dimethylacenaphthencquinone 9 (4) from 

2,7-dimethylnaphthalene 10 (3) in 6 steps (Scheme 1). Condensation of 4 with 3-pentanone and base formed the 

carbinol $. Reaction of $ with a variety of  acetylene equivalents resulted in fluoranthenes I, 6, and 7. The 

dicster 6 was further dcrivatized by reduction w/th lithium aluminum hydride solectiv¢ly to the diol 9 or 

exhaustively to 1,6,7,8,9,10-hexame2~hylfluoranthene (8). Treatn~nt of  I with NBS in carbon tetrachlorid¢ 
y/clded I L  

The X-ray smmtures of I,  6, and 11 show a helical twist in the aromatic ribbon.11,l 2 The twist is nearly 

continuous throtlghollt the molecule. The dihedral angle between the best plane through the benzene ring and the 

best plane through the naphthalene ring is 16 and 18 °, respectively, and the dihedral angle between the top bond 

of the benzene and the vector across the free peri positions in the naphthalene is 19 and 23 °, respectively. The 

proximal C(sp 3) to C(sp 3) distance in I is 3.09 A and in I I  is 3.25 A; both fall within the sum of van der Waals 

(vdW) distance of 4.0 A. The bromine to bromine distance in 11 is 3.9 A, close to the sum of vdW radii 
(Figure 1). 

The dynamic stereochemistry of this system in solution was probed through the diacetate 10. The 

methylene protons served as a probe of the chirotopicity of  the methylene group as a whole. They give rise to 

an AA' pattern in the fluxional molecule (the achirotopic state), and an AB pattern in the static molecule (the 
chirotopic state). At -100 °C in deuterofreon 13 the methylene protons split out. A dynamic process of ca. 7.0 + 

0.5 kcal/mol was found.14 On the basis of our previous work on hexasubstituted benzenes,15 we assigned this 
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a) Crystal Data for 1: Low temperature data (-loo0 C) was collected on a crystal (0.70 x 0.60 x 0.20 

mm) grown from benxene/hexane and the structure was solved in P2t/c (a= 13.744, b= 12.059, c= 

25.342, b= 94.922; V= 4184.45 A+ F 1.23 g cm-3; Z=12). A total of 5468 reflections were collected 

(2q < 45O), 3421 were observed (Fo > 2.0 s(F0)) to refine anisotropically 541 variable pammeters (R= 

7.35, &= 7.2% largest residual 0.35 JAM). Crystal Data for 11: Ambient tempemtum (25’ C) data 

were collected on a crystal (0.10 x 0.26 x 0.45 mm) grown from hexanes and the structure was solved in 

Pi (a= 10.059, b= 10.559, c= 10.062, a= 92.29, b= 118.80, g= 92.28, V= 934 A3, I= 2.04 g cm-3, 

2=2). A total of 5428 reflections were collected ( 2cj < 60”), 2168 were observed (Fo > 2.0 S(Fo)) to 

refine anisotropically 217 variable parameters (R= 6.6%, R,= 6.7%, largest nsidua10.85 e/As). 
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Gutowsky, H. S.; Helm, C. H. J. Ckm. Phys. 1956.25.1228. c) The Gutowsky-Holm equation 

gives one-temperatum kinetics. The dominant error comes from the determination of the temperature of 

coalescence. We assume a possible error of 10 “C, which leads to ca. 0.5 kcal/mol ertor in w. From 

extensive experience with the method we fmd this to be a generous error limit. 
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