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Summary: lH NMR spectrum of 8,13-dichloro-l,2,3,4-tetrafluoro-9-methyltriptycene at low 

temperature, where interna1 rotation of the methyl group is frozen, shows that 1-F couples to 

the ap proton of the methyl group with a coupling constant of 8.7 Hz and to the SC protons 

with 6.1 Hz. 

Long range spin couplings between proton(s) and nearby lgF nuclei by a through-space 

mechanism are well documented. 12) 

3) 
Importance of proximity and bond orientation of the 

coupling nuclei has been claimed. As for the H-F coupling exhibited by a methyl group, 

averaged behavior of three protons in a methyl group has always been observed because of fast 

interna1 rotation of the group on the NMR time scale, and thus experimental verification of 

the proximity and bond orientation effects of each proton has been lacking. Our successful 

observation of restricted rotation of a methyl group at the bridgehead in suitably substituted 

triptycene derivatives4) made us expect that 9-methyltriptycenes carrying a fluorine atom at a 

peri-position would be a good model system for such investigations. As 1,2,3,4-tetrafluoro- 

9-methyltriptycene (1)2) showed no indication of restricted rotation of the methyl group even 

at -80 "C, we were forced to introduce further substituents at peri-positions in order to 

raise the rotational barrier of the methyl group. In this letter, we report the first 

observation of H-F couplings by the three individual protons of a methyl group in 8,13- 

dichloro-1,2,3,4-tetrafluoro-9-methyltriptycene (2). 

1: X=H,Y=F 
2: X=Cl, Y=F 

3: X=Cl, Y=H 

Compound 2, mp 300-301 "C, was obtained in 21 % yield by reaction of 1,8-dichloro-9- 

methylanthracene (4)5) with tetrafluorobenzyne generated in situ from pentafluorophenyl- 

lithium.6'7) In the lH NMR spectrum (CDCl 3, 90 MHz) at room temperature the methyl proton 

signa1 appears as a doublet at 6 3.26 with an H-F coupling of 7.0 Hz, reflecting a rapid 

interna1 rotation of the methyl group. 8, The spectrum at -70 "C (CD2C12, 400 MHz) indicates 
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Figure 1. Experimental (lower) and simulated (upper) spectra of the methyl proton region of 2. 

Signals marked by x are due to impurities. 

the restricted rotation of the methyl group: the methyl signa1 appears as a two proton double 

doublet at 6 3.02 (IJI =6.1 and 12.6 Hz) and a one-proton double triplet at 6 3.46 (IJI =8.7 

and 12.6 Hz) (Fig. 1). 

The high-field signa1 is assigned from its intensity to two 

SC protons (H,,), which couple to H,, with 12.6 Hz and further to 
F 

1-F with 6.1 Hz,~) while the low-field one is due to H,,, which F 
couples to two H,, with 12.6 Hz and to 1-F with 8.7 Hz. The sign 

of the H-F couplings relative to that of the gemina1 interproton 

A 

H Hsc 
coupling, which is assumed to be negative, could not be determined 

even by use of computer simulation (LAOCN3).") However the. 

averaged coupling of 7.0 Hz observed at room temperature firmly 

Cl 
Hw 

Cl 

establishes that the two couplings are of the same sign. 

Quite intriguing is the fact that 1-F couples to the remote H,, more strongly than to the 

proximate Hsc. Close proximity between the fluorine and the carbon as well as the nearly 

linear arrangement of F...C-H,, 14) suggests that the interaction between the lone pair orbital 

on the fluorine and the rear lobe of the C-H,, bond orbital 15) should be responsible for the 

large coupling by H,,. 

In the 13C NMR spectrum of 2 at ambient temperature 17) the methyl carbon shows a coupling 

of 12.2 Hz with l-F, while the 9-carbon does not show a splitting due to C-F coupling. This 

indicates that the couplings are actually through-space in nature, and further confirms that 

the electrons belonging to the methyl carbon orbitals participate in the F-H,, coupling. 






