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Invest i ga t ions of the transanular 
n- e l ectron i n teraction in [ 2.2 )­
naphthalenophan es [ I 1 by omm in 
zero fie l d were extended to a num­
ber of [3 . 3 ] naphthalen ophanes 
(1 -4, f i g 1 ) . Tabl e 1 shows the 
triplet ze r o fie l d splitt ing para­
meters D and E for 1- 4 t ogether 
with those of the chiral (5) - and 
achira l [ 2 . 2J(2 , 6) napht halenop ha­
ne (6) and the monomer 2 . 6- dimethyl­
naphthalene (7). All measurement s 
were_~one in l ow concentrati on 
(- 10 m) i n methylcyclohexan a t 1 .3K . 
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Tab l e 1 ZFS-Parameters 

1 
"2 
"3 
"4 
5 
G 
7 

1 - 1 
IDI( cm- ) IEI( cm ) 

0.0854 
0.0654 
0.01)85 
0 . 0224 
0 . 089 4 
0 . 0689 
0.0970 

0.0194 
0 . 0168 
0.0147 
0.0130 
0 . 0154 
0.01 28 
0 . 0155 

-~ 
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From the comparison of the 0 and E 
?arameters as well as from the fluo­
rescence- and phosphorescence red­
shifts [ 2 J for 1,2 and 5 , 6 with res ­
nect to the monomer 7 it can be con­
~luded that for the T3. 3 )phanes 1 
and 2 a stronger n - electron inter­
action th r ough space exists . The de ­
viation from planarity for the naph­
thalene units observed usually is 
smaller in the [ 3. J ]phanes ~ and ~ 
than in the [ 2. 2 Jphanes ~ and ~ ( 3 J . 
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Therefore t he tran sanu l ar distance 
at the pos i tions 1,4 , 5,8 between 
the two naph t ha l ene subunits should 
be sma ller in 1 and 2 than in 5 and 
6 [ 3] . This r esults In a stronger 
n-e l ec t ron interaction for 1 , 2 as 
compared to 5 , 6 in agreement wIth 
the ex perimental find i ng , because 
these positions carry the highest 
spin densities [ 4 ] and hence the 
highest bond densities d~. [ 5 1 . In 
contrast the somewhat laf~er trans­
anu l ar d i stance in the 2 , 6 posi­
t i o n s shou l d have a mi nor effect 
due to the sma ll spin densit i es . 
For a geometr ical arrangement of 
the naphthalene subunits simi l ar as 
in 4 a stronger excimertype bond 
in the triplet state is predi cted 
from SCF - LCAO calculati ons [ 6 ] than 
in 2 . Actually a second max i mum in 
the- strength of the n-electron in­
teraction can be obser ved for 4 as 
can be seen from a comparison of 
the fluorescence - and phosphor es ­
cence redshifts as well as of the 
reductions of the 0 parameters of 
1,2,3,4 with respect to the mono­
mer 7,-but in all phanes studied 
the strongest n· ~lectron interaction 
".las always observed in the nirror 
symmetric sandwich arrangement as 
in 2. In this orientation the ~axi­
mum-intersystem bond density d t :5: 
is expected as well . 
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