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A3STRACT

In this paper two types of S,T-isomers are considered. Both
of T1,31,T2,3§isomers are benzenoid system. It is shown that the
31(52) isomer do not have more aromatic 7 sextets than its cor-
responding T1(Té) isomer. Furthermore we derive precise conditions
under which the 37(52), T1(T2) isomers have equal number of
sextet. Analogous results cof the number of Kekulé structures are

alsc obtained.

After introducing the concept of S,T-isomers, many interesting
properties have been studked and the concept of 3,T-isomers have
been extented in several ways.[!]-[ﬂ) The isomer pairs which we
deal with are introduced in (3) scheme 5. (3] considersthe HIO

total r-electron energy of the S and T-isomers.
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WWhen we restrict ourself to the cases of benzenoid system,
obvicusly only the following two pairs of S,T-isomers are pos-

sible.

Fig.2 Fig.3

This paper considers the Clar formula and number of Kekulé
structure of these two pairs of isomers,

Mow we give orecise definition. Let A be a conjugated frag-
ment and u,v be two vertices of A. Let A' be another conjugated
fragment isoriorphic to A and let u',v' be the two vertices of
4! corresponding to u,v separately. The conjugated system 3,(T,)
is obtained by joining u and u'(v") with a new vertex x and
simultaneously Jjoining v and v'(u') with another new vertex y.
(see Fig, 2). There two conjugated systems are called ?1,T1-
isomers.

Furthermore,?z(szisomer is obtained from 31(T1)isomer by

jeining % and y with a new edge. (5ee Fig.3)
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Let K(Si) denote the number of Kekulé structures of 3p.and
let g (3;) denote the number of aromatic = sextets (in a Clar
formula) of $; when the isomer is benzenoid, 3imilarly, we can
define K(Tl} and T (Tl)' The symbolism and terminology not
defined in this paper is the same as in [I] and the review (5]

In the following we shall compare K(Gl) with K(Tl), and g~ (8;)
with Q'(Tl). For convenience, we shall use the following symbols.

A" denotes a graph obtained from A by deleting its vertex u.

AWV

denotes a graoh obtained from A by deleting its vertices
u and v,

Now we establish the following.
Theorem 1, For any pair of benzenoid %1,T1-isomers,(r(sq)e;T(T1).
Furthermore, the equality holds if and only if |V(A)| is even or
T(Au)= T(AY) when fv(a) | is odd.
Preof. (i) When {V(A)| is even, let X\ dencte one of the Clar
formulas of 54 or Tj. If X has a sextet in the central hexagon,
then the number of sextets is

T(3)= T(T)=T(AY)e T (AN V)41 = 20 (A V)41, (See Fig.s)

Otherwise, the vertices x and y must match the vertices both
in A or both in A', then the number of sextets is

(5= ()= max { ¢ (A% )+ q(ar), TV ar(a)
=g (A Y )e gla). (See Fig.5)
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Thus we have

T(3,)=§(T,)= max{ 20 (a%V)+1, AV )+ 0 (1) ]

(ii) when |V(A)] is odd, it is easily seen that in any Clar
formula of 51 or TT the vertices x and y must match the vertices
in different A and A' respectively and that there is no sextet
of Clar formula in the central hexagon. Thus we have

T (59)= max {T(:e (arY), TG) ¥ o (AN}

T(aM)+ 5 (aY), (3ee Fig.6)

]

and
T(T)= max {¢(4)+ g (M), gV )eq(a") }
=2 max {7 (A%), v (aV) }, (See Fig.7)
therefore W(S1) 5u’(T1), where the equality holds if and only
if g(aM=g(a").

Theorem 1 is thus proved.

Fig.b Fig.7
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Theorem 2. For any pair of benzenoid S.),TZ-isomers, q'(’[‘?)a"r(%?).

Furthermore, the equality holds iff |V(4)| is even or g (a¥)=q(aY)

when [V(4)]| is odd.

Proof. (i) When |V(A)| is even,only the following cases are possible

(a) When one of the Clar formulas A has a sextet in one,cen-

tral hexagons, then the number of sextets is =
T(Sp)=0(Ty)= max {T(a)+ gar' sV owhary g,
T (AT)+ g (AR VI D) }
=T (A)+ T (AM VW Ty (See Fig.8)
(b) Yhen x match y, then the number of sextets is
V(32)=W(T2)=T(A)+ r(s*) (Jee Fig.9)

S (Tu) SifT) 5u(T)
Fig.8 »ig.9 Fig.10
(c) When the vertices x and y match the vertices both in A

or both in A', then the number of sextets is
T (5= (1)« max fw(AhV)eq(ar), T (e (a0V")

=g (A)+ g (a"Y) (see Fig.10)
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Thus we have
T(5,)=7(T,)= max { q(A)+q (AT Y1 g (R)eg(aY),
T(Ar)i T (a)

(ii) when |V(A)| is odd, it is easily seen that there is no
sextet of any Clar formula in central hexagon and x and y must
match the vertices in different A and A',respectively, Thus we
have

T(5y)= max (& (aAN+q (a'Y"), T(ar")ee(a")}

=g (ah+ 7 (aY), (See Fig.11)

and

g(1,)= max {T(AD+g(a™), (A )e (A }
=2max {g (AY), T (aY) | (See Fig.12)

Nt D
T T.
Fig.11 Fig.12
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Therefore G’(Sz) €7 (T,), where equality holds iff T(a%)=g(aY).
The proof is thus completed.
Theorem 3. For any pair of §,,T,-isomers, K(S1)s K(T1). Further-
more, the equality holds iff |V(A)| is even or K(AY)= K(AY) when
[v(a)]| is odd.
easy

Proof. (i) When |V(A)] is even, it is,to see that in any perfect

matching of S1or T1 the vertices X and y must match the vertices
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both in A or both in A'. Thus we immediately have
K(Sy)= K(T,)= (A% V) -K(Ar)+ K(A)-K(A'”"V')=2K(A)K(A“’V)_
(ii) when |V(A)] is odd, we can see that in any perfect matching
of 3y or T1 the vertices x and y must match the vertices in dif-
feret A and A', respectively. Thus we have (See Fig.8)
K(Sq)=K(A) k(A" )+ K(AY) k(A" )= 2k(aY) -K(AY),
and (see Fig.7)
K(Ty)=K(A") k(AT )+ K(aY) k(A" )= [K(A™)] %+ (K(aV)]%.
Therefore, K(5,)<K(Ty), where the equality holds iff
K(a")= K(AY).
Theorem 3 is thus proved.

Theorem 4, For any pair of S,,T,-isomers, K(Tz)z.K(SZ). Further-

222
more, the equality holds if and only if ,V(A)l is even or
K(A%)= K(aY) when [V(a)| is odd.

Proof. It is analogous the proof of theorem 3.

(i) When |V(A)| is even, then (See Fig.9 and Fig.10)
K(S,)= K(T,y)= 2K(A) k(A% V)4 (K(A)]°.
Gi) |1V(A)| is odd, then (See Fig.11 and Fig.12)

K(S,)= 2K(a")-k(a"),

K(T,)= k(a2 k(a2

Hence we have K(TZ)Z.K(Sz} and the equality holds if and only
if |¥(A)] is even or |V(A)| is odd and K(A")= k(a").

The proof is thus completed.

Finally, let us turn to the relation between 3,T-isomers
and 31,T1-150mer5 for benzenoid hydrocarbons. Usually, a T1-
isomer can be considered as a T-isomer because of its central

symmetry. (See the two examples in Fig.13).
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S T=T' s’

rig.13
Therefore, combining the results of (&J and the above theorem

1,3, we obtain the following
Theorem 5. For the isomers §, T=T,, 3,, we have

K(3)Z K(T)>K(3,) and G(S) =g(T) ><(5,).

REMARK
From (10) and (17)of [3] we can see that the following
inequalities hold for Hlickel total x-electron energy and refe-
rence energy.
R Rea :
E(Ti)z E(Si), E (Ti)z'h ai), i=1,2.

These results are agree with theorem 1-4 of this paper.
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