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The He(IO() PE spectra of cyclopropabenzene, cyclopropa[b]naphthalene, cyclopropa[b]anthra
cene, their I, I-difluoro derivatives and of some of their substituted derivatives have been recorded, 
analyzed and assigned by correlation with the PE spectra of the parent molecules ber,zene, 
naphthalene and anthracene. It is shown that the PE spectroscopic data yield no information 
about the presence or absence of a Mills-Nixon effect in the molecules investigated. The ir.ductive 
effect of the bridging CHz group of the cyclopropeno ring is close to zero, whereas that of the 
CFz group leads to positive ionization er.crgy shifts in good agreement with previous experier,ce. 
The hyperconjugative interaction of the local pseudo-n orbital of the CHz group yields a signifi
cant destabilisation of the n-orbitals of Bl symmctry. 

Substituting some or all H-atoms of a hydrocarbon CnHm by F-atoms leads to ioniza
tion energy shifts AIj, which - unfortunately - do not fall into a simple pattern. 
For example, perfiuorination of planar unsaturated or aromatic n-systems will 
leave the positions of the n-I-bands in the PE-spectra unchanged (e.g. for the pair 
ethene, tetrafluoroethene, AI';' = 0·002 eV, see ref. l ) or will shift them by less than 
~ 1 eV (e.g. benzene, hexafluorobenzene, t.I';' = 0·88 eV, see refs2 - 4 , cf. ref. S), 

whereas the a-I-bands are shifted by AI']' ~ 2·5 to 4 eV towards higher ionization 
energies. This effect, which allows one to discriminate between n- I- and a-I-bands 
in the PE-spectra of planar n-systems has been termed "perfluoro effect" by Brundle, 
Robin and their coworkers l - 4 . If the F atoms do not lie in the nodal plane of the 
n-system, e.g. if the methyl group of toluene is replaced by a trifluoromethyl group, 
then all bands, n- 1 and 0.- 1 , are shifted towards higher ionization energies by sub
stantial amounts6 ,7. 

The rationalization of the lack of dependence of n- I ionization energies on "in
-plane" F-substitution, i.e. the compensation of the ionization energy increasing 
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effect due to the high electronegativity of the F-atom, by the ionization energy 
decreasing F -lone-pairjn-electron repulsion, was originally proposed by Clark, 
Murrell and Tedders. This compensation breaks down if the F-atoms occupy out
-of-plane positions. In this case the electronegativity effect dominates, as shown 
by the large positive Illf observed for a II PE bands. However, these shifts are not 
easy to parametrize in a transparent fashion. From this point of view a comparison 
of the ionization energies If of the F-substituted molecules discussed below with the 
If of the corresponding parent hydrocarbons is of special interest, because of the 
fact that the F-atoms lie on a symmetry plane of the molecule which is not the plane 
of its n-system. In this respect the situation is reminiscent of that encountered in 
F-sul?stituted cumulenes e.g. tetrafluoroallene9 or tetrafluorobutatriene lo• 

The molecules investigated in this work are cyclopropabenzene 1(H), ref. t 1, the 
PE spectrum of which has been discussed previously I 2, 1,1-difluorocyclopropa
benzene 1(F), ref,u, cyclopropa[b Jnaphthalene 2(H), ref. 14, and its l,l-difluoro 
derivative 2(F), ref. ls , cyclopropa[ b Janthracene 3(H) and its t, t -difluoro derivative 
l(F), refs t6,t 7, the 3,4-disubstituted derivatives 4(n) and 5 of 1(F), ref. IS, 2,5-di
phenylcyclopropabenzene 6(H), ref. 13, and its 1, I-difluoro derivative 6(F), refs I9 ,20, 

and finally 1,1-difluoro-2,5-diphenylcyclopropabenzene 7, ref. IS. 

x = H; F 
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The He(Iet) PE spectra of the molecules 1(X), 2(X), 4(n), and 5 have been recorded 
at temperatures below '" 50°C, whereas temperatures around 120°C were necessary 
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for 3(X), 6(X), and 7. The observed ionization energies Ii are collected in Tables I 
and II, and for the molecules 6(H) and 6(F) in Table III. As can be seen from the 
examples shown in Fig. 1 the PE spectra are reasonably well resolved. In Fig. 2 the 
PE band positions Ii observed for the molecules 1(X), 2(X), and 3(X), with X = H 

TABLE I 

Ionization energies If (in eV) and orbital labels for the low energy bands in the He(Iex) PE spectra 
of the molecules 1(X), 2(X), 3(X) with X = H or F, and of the parent hydrocarbons benzene, 
naphthalene and anthracene. Estimated errors: ±0'02 eV if two decimals given, ±0'05 eV if 
second decimal as subscript, ±0'1 eV if only one decimal given. The orbital labels refer to the 
axes defined in Scheme 1 

Compound 

Benzene 

1(H) 
1(F) 

Naphthalene 

2{H) 

2(F) 

Anthracene 

TABLE II 

3(H) 

3(F) 

------- ----
2 

----~-----

9'251e lg 9'251e lg 

9·24 9'24 
8'82 b l 9·48 a z 

10'1 b l 10'1 a2 

8'15 au 8'88 b l u 

8'15 8'88 
8·12 a2 8'68 bl 

8'58 a2 9'50 bl 

7'40 b1g 8'52 b3g 

7·41 8'54 
7'39 al 8'35 b l 

7'79 a2 9'04 bl 

----------------

Band 

3 -4 

10·17 

10'01 b1g ~ II 
9'98 

10'1 5 al 

10'65 al 

9'16 au 
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9'1 5 a1 

9'62 a 1 

10'13 b1g 

10'18 

5 

10'21 b lu 

10'28 
~ 10'2 b l 

10'6 

Shifts of PE band positions (in eV) of benzene, naphthalene and anthracene due to cycIo-CHz 
anneiation 
----------------------

Compound 

--------------

1(H) 
2(H) 

3(H) 

Collection Czechoslovak Chern. Cornrnun. (Vol. 53) (1988) 

Band 

2 3 
---- ---------



-~- ----- ~~~~~~~~~----------

2388 Lecoultre, HeiIbronner, Miiller, Rodriguez: 

TABLE III 

Shifts of PE band positions (in eV) of benzene, naphthalene and anthracene due to cyclo-CF2 

annelation 
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FIG. 1 

He(IO() PE spectra of cyc\opropa[blnaphtha
lene 2(H), cyc\opropa[blanthracene 3(H) 
and their 1, I-difiuoro derivatives 2(F) and 
3(F) 

Collection Czechoslovak Chern. Commun. (Vol. 53) (1988) 



F-Substituticn in Cyclopropa-Benzene, -Naphthalene, and -Anthracene 2389 

or F, are correlated with those of the parent hydrocarbons benzene, naphthalene 
and anthracene2i - 23 (cf. Table I). The change in symmetry labels associated with 
the descent in symmetry from D6h or D2h to C2v is based on the convention for the 
.coordinate axes as depicted in Scheme 1 (using naphthalene and 2(H) as examples). 
Note that the el g n-orbitals of benzene give rise to a b i and an a2 orbital in 1(X). 

The shifts of the bands j in the PE spectra of the molecules 1(X), 2(X), and 3(X), 
due to the presence of the CH2 or the CF 2 moiety (i.e. X = H or X = F), are defined 

FIG. 2 
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x-Band correlation diagram for benzene ->- 1(H)->- 1(F), naphthalene -+ 2(H) -+ 2(F) and for 
anthracene->- 3(H) ->- 3(F) 
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according to 

Mj(N(X» = 1j(N(X» - 1j(parent) (1) 

for N = 1, 2, and 3, relative to the band positions in the PE spectra of the parent 
hydrocarbons benzene, naphthalene and anthracene. The values shown in Tables II 
and III are observed (cf. Table I and Fig. 2). Whereas the unexpected pattern of the 
Mj(N(H»-shifts needs some comments (cf. below), the Mj(N(F» values are, 
more or less, as expected. In particular, the mean shift decreases with increasing size 
of the parent system. 

x 

.fro • y z 

e2v 

~ °2 
~ b, 
• °2 
~ b, 

SCHEME I 

The assignment of the double band 1 2 in the PE spectra of 4(n) and 5 (cf. Table IV) 
is of course the same as for 1(F). The individual band positions 1~ and 1'; have 

TABLE IV 

Ionization energies Ij (in eV) of the first two bands (j= 1 or 2) in the PE spectra of the molecules 
1(F), 4(n) with n = 2, 3 or 4, and of 5. (Ir,2) = (IT + IT)/2. AIT.2 = IT - IT. Wl/2 is the 
full width at half height of the peak consisting of the two overlapping bands 1 and 2. Estimated 
error: ±O·OS eV if second decimal given as subscript, otherwise ±O·I eV. Values in parenthesis 
refer to the maximum of the unresolved double band 1 2 

Compound IT IT IT. 2 AIr, 2 WI/2 

1(F) (10·1) (l0·1) 10.10 ",0 0.60 

4(2) 9.35 9.70 9.50 0.35 O·So 
4(3) 9.20 9.70 9.45 0.50 0.95 

4(4) (9.45) (9.45 ) 9.45 '" 0.25 0.75 

5 (9.60 ) (9.60 ) 9.60 '" 0·2 0.75 
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been assessed as follows (cf. Fig. 3). I n the PE spectrum of 1(F), bands 1 and 2 fall 
practically on top of each other, leading to a double ba nd of full width at half height 
Wi ll = 0'60 eV, from which we deduce that W l / 2 for each of the two components 
must be slightly smaller, say W~/ 2 ~ 0·5 eV. In the PE-spectra of 4(2) and 4(3) the 
two components 1, 2 are nicely split, so that their individual positions 1';' and J~' 
can be determined (see Table IV). Assuming that Wtl 2 of each band remains un
affected by substitution in positions 4 and 5, one expects that WI 12 and LlI'~.2 = 1~' -
1~ satisfy the condition M';'/2 = Wi ll - Wt12' with W~/ 2 ~ 0·5 eV. As can be seen 
from Table IV, this is indeed the case. The double band 1 2 in the PE spectra of 
4( 4) and 5 is beyond deconvolution. However, applying the above approximation, 
we can derive plausible LlI';'.2 estimates from the observed WI /2 values, as shown 
in the last two columns of Table IV. Obviously nothing can be deduced from the 
PE spectra of Fig. 3, concerning the orbital sequence (assuming Koopmans theorem). 
However, by comparison with a-substituted benzenes l2 the assignment 1, b l ; 2, a 2 

seems plausible. 

The assignment of the bands in the PE spectra of 6 ~H) and 6(F) is straightforward 
(cf. Fig. 4 and Table V). The PE spectrum of p-terphenyl has been recorded by 
Schmide 3

. The intensity ratios of the first three bands at J';' = 8·04 eV, J~' = 9·03 eV, 
l~ = 9·95 eV are 1 : 4 : 1 approximately, which suggests that these bands should 
be correlated with the following n-orbitals (assuming D 2 h symmetry): 1 3b 29 ; 2 
(lall , 3b 11l , 2b 3g , Ib 3g); 3 2b 2g • Within a standard HMO treatment (cf. top of Fig. 4) 
the four orbitals associated with the composite band 2 are accidentally degenerate. 
From these orbital diagrams it is obvious that orbital 2b 3g will be the one suffering 
by far the greatest destabilization, if the central benzene ring is bridged in positions 2 

FIG. 3 

D ,.lUble-band 1 2 in the He(Ia) PE spectra of 1 (F), 4(n) with n = 2, 3, 4 and of 5. Band positions 
and characteristic data are given in Table IV. The horizontal bars indicate the width at half 
height W1 /2 ' also given in Table IV 
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and 3 by a methylene group to yield 6(H), whereas the energy of the three other 
orbitals lau, 1 b3g, and 3b1u (degenerate with 2b39 in p-terphenyl) should remain 
unaffected. The two orbitals 3b29 and 2b2g, associated with bands 1 and 3, respecti
vely, are expected to shift by only small amounts (cf. the results in the series 1(H), 
2(H), 3(H». All these expectations are nicely borne out by the experimental results. 

TABLE V 

Ionization energies Ij (in eV) of terphenyl and its derivatives 

FIG. 4 
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7I'-Band correlation diagram for p-terphenyl-+ 6(H)->- 6(F) (see Table V) 
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summarized in Fig. 4. ]n fact, the observed band shifts and, in particular, the splitting 
of band 2 of p-terphenyl into two bands, 2 and 3, in the spectrum of 6(H) with an 
intensity ratio of 1 : 3 is convincing proof for the essential correctness of the assign
ment of the p-terphenyl PE spectrum. As in the previous examples, replacement 
of the methylene hydrogen atoms by fluorine atoms, moves all PE bands towards 
higher ionization energies. In particular, band 2 of 6(H) is shifted so much that 
it merges with the remaining three partial bands (la ,; 1, J b"Jgl, 3b ~"l) to form again 
a single, broad peak at ~9·5 eV. 

DISCUSSION 

In the following we shall use only qualitative arguments , couched in HMO language, 
to discuss the implications of our PE spectroscopic results for the electronic structure 
of the molecules under discussion. Such a restriction is indicated, because it has been 
shown by Apeloig and Arad24 .25 that semi-empirical MO calculations lead to the 
wrong equilibrium structure of 1(H), 1(F) and of related molecules. Thus MINDO/3 
(refs26.27) and MNDO (ref.2 8

) calculations predict a lengthening of the methylene
-bridged C- C bond in 1(H) and 1(F) relative to the standard length 139 pm in 
benzene (MINDO/3: 1(H), 145 pm; MINDO : 1(H), 143 pm; 1(F), 142 pm (refs24 .25)) 
in sharp contrast to experimental evidence which shows that this bond is shortened, 
e.g. for the cycJopropenobenzene derivatives 8, 9, and 10: RI2(8) = 133 pm (ref.2 9

), 

RI 2(9) = 135 pm (ref.30), Rd10) = 136 pm (ref. 3l ). The rotational constants of 
1(F) derived from the microwave spectrum of this molecule32, are compatible with 

0{ 
10 

O(3Hz)n 

11(n) 

12 13 
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the above results. Finally, the X-ray structure analysis of 2(H) yielded R23 = 137 pm 
(ref.33). On the other hand ab initio calculations on a STO-3G (ref. 34), 3-21G 
(ref.35) or 3-21G* (ref.36) level did yield a shortened C-C-bond in positions 1, 2 
of 1(H) (134· 3 pm, 133·7 pm, and 133· 3 pm, respectively), refs24 ,25, but these methods 
are unfortunately prohibitive for molecules of the size discussed here, especially 
if they carry two additional F-atoms. 

Qualitatively speaking the shifts Mj listed in Tables II and III could be rationa
lized in terms of mainly three effects: 

a) Annelation of the parent hydrocarbons with a cyclopropeno ring leads to first 
order changes ARl'v of the C-C bond lengths Rl'v and thus to shifts AB; in the orbital 
energies Bj, and, within Koopmans approximation, to ionization energy shifts 
Mj = - ABj, if the ARl'v are significant. 

b) The bridged positions Jl and v (e.g. 1 a and 7a in 2(X)) and those ortho to them, 
say Jl' and v' (e.g. 2 and 7 in 2(X)) will suffer inductive perturbations Joel' = Joev = Joe 
and Joel" = Joev' = mJoe (m is transmission factor, m < 1), leading to first-order 
shifts of the orbital energies Bj: ABj = [c~j + C;j + m(c~'j + C;'j)] Joe. The value of 
ABj (and thus of Mj) depends on the sign and size of Joe. 

c) Finally, the out-of-phase linear combination of the CH or CF a-bond-orbitals 
of the methylene or difluoromethylene group, and the linear combination of the 
CF 2 group lone-pair orbitals of local B 1 symmetry (cf. Table II) will lead to "through
-space" interactions37 ,38 with the blu and b3g orbitals of the parent hydrocarbon 
moieties, and thus to positive shifts ABj of the orbital energies Bj of the occupied 
molecular orbitals with Bj above ~ -14 eV. 

Of the three effects, effect a), the infl uence of bond length changes ARl'v on the 
orbital energies Bj, seems to be the most interesting one, in view of the recent re
surgence of interest39 in the "Mills-Nixon-effect,,40, i.e. the first order (partial) 
double bond fixation induced in the aromatic n-system by an orthocondensed 
cyclopropeno ring. Unfortunately, at the level of precision used in the present work, 
PE spectroscopy is not a good tool for obtaining significant information about first
or second-order double-bond fixation (i.e. effect a)) except under particular circum
stances, e.g. in the case of cyclobutadiene derivatives4l . The reason for this failure 
is easy to demonstrate, using benzene and the hypothetical molecule cyclohexatriene 
as an example. If the latter molecule is assumed to exhibit strictly localized double 
bonds, R(C=C) ~ 133 pm, R(C-C) ~ 145 pm and D3h symmetry, its n-orbital 
energies can be calculated using the self energies A" ~ -10·2 eV and the cross-terms 
B"" ~ -1,2 eV derived from an analysis of polyene PE-spectra42 . The result is 
1~,2 ~ 9·0 eV for the double band associated with the e"(n) orbital (HOMO) and 
I; ~ 12·6 eV for the a~(n) band, values which differ little from the benzene n- 1_ 

-ionization energies 1I,2(e1g) = 9·25 eV and 1;(a2u) = 12·38 eV (refs2l ,22), not
withstanding the extreme localization assumed in our cyclohexatriene model. Need-
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less to say that from the data reported in this work, nothing can be deduced concerning 
the presence, let alone the extent of a "Mills-Nixon-effect", because the extent of 
double bond fixation is much smaller than the one postulated above24 ,25,39. In this 
respect PE spectroscopy fails as a diagnostic in the same way as it did for revealing 
ionization energy changes associated with the twisting and bending of C=C or 
C=.=C bonds44. 

Remain the effects b) and c), to explain the Mj values presented in Tables II 
and III as the resultant of inductive and (hyper )conjugative perturbations in the 
molecules N(H) and 6(H), and of the perfluOfo effect in N(F), 4(n), 5, 6(F), and 7, 
which is expected to be the main cause for the shifts of the individual bands in the 
PE spectra of the latter molecules with respect to the parent hydrocarbons. We deal 
first with the hydrocarbJns. 

In a previous communicationl2 concerning the PE spectra of cycloalkenobenzenes 
11(n), it had been concluded that the CHz group in 11(1) == 1(H) exerts a negative 
inductive effect, brx < 0, in positions 1 and 2 of the benzene ring, leading to I~(az) = 
= 9·48 eV relative to I';',2(el 9) = 9·25 eV of benzene. The destabilization of the 
HOMO of 1(H) is then attributed to the out-of-phase interaction of the bt com
ponent (within CZv) of the degenerate benzene HOMO's el g with the methylene 
pseudo-n-orbital, which overcompensates the inductive lowering, to yield I';'(b t ) = 
= 8·82 eV for 1(H). In view of the present results this rationalization should be taken 
with a grain of salt. They suggest that in the case of 1(H) the situation may not be 
as simple as assumed formerly6, because of the lahn-Teller distortion of ground
-state benzene radical cation C6Ht and of the possible importance of vibronic 
mixing in C6Ht, two effects which had not been taken into consideration. In parti
cular the lahn-Teller stabilization in C6 Ht is of the order of 0·1 eV (ref. 47) which 
means that the first vertical transition of benzene to undistorted C6Ht of D6h sym
metry could well be situated close to 9'4 to 9·5 eV, if we refer to the centre of gravity 
of the corresponding band. If this were true, then the second band of 1(H) (9·48 eV) 
would exhibit zero shift, meaning that the inductive effect of the CH2 group in this 
molecule is close to zero, i.e. brx ~ ° eV. 

A conservative analysis of the shifts Mj of 2(H) and 3(H), cf. Table II, which takes 
into account the experimental uncertainties, leads also to the conclusion that the 
inductive effect of the cyclopropeno methylene group is practically zero and that 
its hyperconjugative interaction with the b i orbitals of the naphthalene or anthracene 
moieties in 2(H) and 3(H) is the cause for the larger negative shifts M~ of the cor
responding ionization energies. However, the differences between the shifts listed 
in Table II do not correlate in a straightforward manner with the atomic orbital 
coefficients of the corresponding linear combinations of the parent hydrocarbons. 

Replacement of the methylene hydrogen atoms in N(H) by fluorine atoms, to 
yield N(F), leads - as expected - to larger, positive shifts of all ionization energies, 
cf. Table III. However, the observed shift sizes are rather eratic and do not correlate 
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in a simple fashion with atomic orbital coefficients calculated by semi-empirical 
methods for the parent hydrocarbons (benzene, naphthalene, anthracene) or for the 
cyclopropeno derivatives N(H). In particular it is not possible to derive a reasonable 
combination of inductive and conjugative first-order perturbation parameters which 
mimic the observed relative shifts sizes even qualitatively. Again this is hardly sur
prising in view of the complex behaviour of the PE spectra of non-planar, unsaturated 
hydrocarbons under the influence of F-substitution6 •7 ,48. The only safe conclusion 
that can be drawn is that the mean size of the shifts (Table III) is in keeping with 
previous observation 1- 7.48, and that no additional, abnormal electronic effects 
have to be invoked to rationalize the present results. 

In the PE spectra of the cycloalkenobenzenes 11(n) (refY), the mean ionization 
energy <1';',2) of the first two bands are shifted, relative to the le;-/ band of benzene 
by -0,32 eV for 11(2), -0,50 eV for 11(3) and -0,55 eV for 11(4). The band splits 
L1I';',2 are 0·54 eV, 0·58 eV and 0·52 eV respectively. For o-xylene one observes an 
<1';',2) shift of -0·42 eV and M';',2 = 0·52 eV (refs12 ,49). These values should be 
compared to those listed in Table IV for 4(n) and S, relative to 1(F). The mean 
shifts are -0'60 eV for 4(2), -0'65 for 4(3) and 4(4), -0,5 eV for S, i.e. practically 
the same as for the 11(n) series and for o-xylene. On the other hand the M';',2 are now 
slightly smaller, in particular for 4(4) and 5. The assignment of the bands 1 and 2 to 
the b;- 1 and a; 1 ionization processes, respectively, is presumably correct. 

The relative shifts of the bands in the PE spectra of p-terphenyl, 6(H) and 6(F), 
cf. Fig. 4, follow the same pattern. It is obvious from the p-terphenyl orbitals pre
sented on top of Fig. 4, that only the biorbital of 6(H), which is of 2b 3g parentage, 
will be significantly destabilized by the methylene group, leading to the well-detached 
band 2 in the PE spectrum of 6(H). The remaining three bands, derived from 1 a'l> 

1 b39 , and 3b lll of p-terphenyl, form a single maximum that cannot be deconvoluted. 
Replacement of CH 2 by CF 2 leads once more to a positive ionization energy shift 
and to a coalescence of the four bands into a single, broad feature in the region of 
9·2 to 9·6 eV. It is remarkable that the influence of the CF 2 group seems to extend 
into the phenyl substituents, because even those bands are shifted, which are asso
ciated with orbitals mainly localized on these phenyl groups. 

The PE-spectrum of 7 (not reproduced in this work) is rather poor and badly 
reproducible. The only significant results are the ionization energies 1';' = 8.65 eV 
of the first, single band and I';, ... = 9'25 eV of a composite band, which is broad, 
extends up to ,...., 10 eV, and cannot be deconvoluted. Reference hydrocarbons for 
which reliable PE-spectra are available are the cyclophanes 12 and 13 (ref. 50). 

These exhibit a pair of overlapping bands 1 2 at 7'85 to 8'45 eV for 12 and g·O to 
8· 3 e V for 13. Therefore ,...., g·o e V is a safe estimate for the position 1';' of band 1. 
Relative to this value, the first band of 7 is shifted by M';' ~ 0'65 eV towards higher 
values, in keeping with the previously observed shifts under the influence of the CF 2 

group. 
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CONCLUSIONS 

As has been shown, the PE spectroscopic investigation of molecules such as 1(H) 
to 7 cannot yield information about the presence or absence of a Mills-Nixon 
effect24 . z5 ,39, because its influence on the ionization energies Ij of these molecules 
would be too small to be detectable within the limits of error of our measurements. 
Assuming that this effect can be safely neglected, an analysis of the PE spectra of 
1(H), 2(H), 3(H), and 7 leads to the conclusion that the inductive effect of the bridging 
CHz group is close to zero, because it leads to marginal shifts of the orbital energies 
of the n-orbitals of A z symmetry, for which a hyperconjugative interaction with the 
pseudo-n orbital of the CHz group is symmetry-forbidden. On the other hand, such 
a destabilizing interaction with the n-orbitals of Brsymmetry is allowed, which ex
plains the significant negative shifts AI';' of 1(H) and AI'; of 2(H) or 3(H) (cf. Table II). 
In accordance with expectation 1 -7, the presence of a bridging CF z group leads to 
sizeable positive shifts AIj of all bands in the PE spectra of the molecules exhibiting 
a difluorocyclopropeno-moiety. An unexpected feature is that this orbital energy 
stabilizing effect spreads into the phenyl groups of 6(F), i.e. into parts of the molecule 
three or more bonds removed from the CF 2 group. 
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