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I n  a n  ear l ier  p a p e r  (Ali, 1959), t he  b o n d  leng ths  in 
1,14 b e n z b i s a n t h r e n e  (I) we re  ca l cu la t ed  b y  the  s imple  
Hi i cke l  mo lecu l a r  o rb i ta l  m e t h o d  a n d  c o m p a r e d  w i th  
e x p e r i m e n t a l  resul ts  (Trot te r ,  1958). I n  t he  s imple  
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m o l e c u l a r  o rb i ta l  ca lcu la t ion  it  is a s s u m e d  t h a t  all 
r e sonance  in tegra ls  b e t w e e n  nea r e s t  ne ighbour s  h a v e  the  
s ame  va lue  ft. As t he  ca l cu la t ed  l eng ths  show,  th is  
a s s u m p t i o n  is far  f rom correc t .  So idea l ly  one shou ld  
al low for t h e  v a r i a t i o n  of fl w i t h  l eng th  of t he  b o n d  
a n d  ge t  a set  of se l f -consis tent  b o n d  orders  such t h a t  
t he  l eng th  de r ived  f rom the  b o n d  o rde r  is cons i s ten t  
w i t h  t h e  fl a s s u m e d  for  t he  bond .  This  is done  b y  an  
i t e r a t ive  t echn ique ,  t he  l e n g t h  a n d  fl for  a b o n d  be ing  
de r ived  f rom t h e  b o n d  orders  ca l cu la t ed  f rom the  solu- 
t ions  of t he  secu la r  e q u a t i o n  of t he  p rev ious  s tage.  
B u t  for  this  pu rpose  t he  d e p e n d e n c e  of fl on  l eng th  has  
to be  k n o w n .  W e  a s sume  the  s imple  re la t ion  sugges ted  
b y  L o n g u e t - H i g g i n s  & Sa lem (1959): 

fl(r) = - B e x p  ( - r /a )  (a = 0 . 3 1 0 6 / ~ )  

such  t h a t  fl (1.40/~) = - 2 5 . 5 6  kca l .mole  -1. The  c o n s t a n t  
a was  d e t e r m i n e d  f rom t h e  b r e a t h i n g  v i b r a t i o n  of 
benzene .  B y  a n  i t e r a t ive  t e c h n i q u e  s t a r t i ng  f rom t h e  
b o n d  orders  o b t a i n e d  f rom the  ca lcu la t ion  a s suming  all 
fl's to  be  equal ,  we  a r r ive  a t  t he  se l f -cons is tent  s tage  
w h e n  we f ind  t h a t  f u r t h e r  i t e ra t ions  m a k e  no apprec iab le  
c h a n g e  in t he  b o n d  order .  T h e  resul ts  of two  i t e ra t ions  
b e y o n d  t h e  f irst  s tage  a re  g iven  in Tab le  1. 

W e  h a v e  used  the  l inear  r e l a t ion  

l = ( 1 . 5 0 - 0 . 1 5 p )  A 

sugges ted  b y  L o n g u e t - H i g g i n s  a n d  Sa lem (1959) for  
de r iv ing  b o n d  leng ths  f rom b o n d  order .  T h e  n o m e n -  
c l a tu re  of t he  bonds  is a~ shown in (I). T h e  b o n d  leng ths  
in t he  second  c o l u m n  are  t he  r eca l cu la t ed  va lues  us ing  
t h e  l inear  re la t ionsh ip  of L o n g u e t - H i g g i n s  & Salem.  

Tab le  1. Bond orders and lengths 

1st iteration 2nd iteration 3rd iteration 

Bond Length Bond Length Bond Length 
Bond order (A) order (A) order (A) 

A 0.424 1.436 0.3950 1.441 0.3872 1.442 
B 0.489 1.427 0.4748 1-429 0.4698 1.430 
C 0-522 1.422 0.5202 1-422 0.5208 1.422 
D 0.717 1.392 0.7227 1.392 0.7211 1.392 
E 0.634 1-405 0.6535 1.402 0.6611 1.401 
F 0-532 1.420 0.5300 1.421 0.5272 1.421 
G 0.532 1.420 0.5350 1.420 0.5345 1.420 
H 0.551 1-417 0.5642 1.415 0.5691 1.415 
I 0.527 1.421 0.5185 1.422 0.5131 1-423 
J 0.534 1.420 0.5471 1.418 0.5520 1.417 
K 0.565 1-415 0.5662 1.415 0.5690 1.415 
L 0.633 1.405 0.6189 1.407 0.6124 1.408 
M 0-509 1.424 0.5137 1.423 0.5181 1.422 
N 0.496 1.426 0.4920 1.426 0.4926 1.426 
P 0.510 1.424 0.4812 1-428 0-4713 1.429 
Q 0.703 1.395 0.7157 1.393 0.7210 1-392 
R 0-551 1.417 0.5454 1.418 0.5422 1.419 
S 0-570 1-415 0.5663 1-415 0.5642 1.415 
T 0.626 1"406 0.6480 1-403 0.65444 1.402 
U 0.501 1.425 0"4699 1.430 0.4595 1-431 
V 0-772 1"384 0"7993 1.380 0.8077 1.379 

F r o m  Tab le  1 we  see t h a t  t he  se l f -cons is tency  in fl 
improves  t he  resul t ,  a l t h o u g h  n o t  v e r y  m u c h .  B u t  i t  is 
i n t e res t ing  to  no t e  t h a t  t he  o rde r  of b o n d  l eng th  v a r i a t i o n  
in t he  cen t r a l  p a r t  of t he  mo lecu le  is still  co r rec t ly  
p red ic t ed .  I t  is also seen t h a t  t he  conve rgence  in th is  
fl v a r i a t i o n  p r o c e d u r e  is qu i t e  r ap id  a n d  two  or  t h r e e  
va r i a t ions  a re  suff ic ient  for  ach iev ing  cons i s t ency  of 
0.001 /~ in  t h e  b o n d  leng th .  T h e  b o n d  l eng ths  ca l cu la t ed  
b y  this  re f ined  p r o c e d u r e  a re  a p p r e c i a b l y  d i f fe ren t  f rom 
m e a s u r e d  ones,  so a re f ined  e x p e r i m e n t a l  inves t iga t ion  
w o u l d  be  des i rab le  in v i ew of t he  fac t  t h a t  t h e  re f ined  
b o n d  leng ths  in n a p h t h a l e n e  a n d  a n t h r a c e n e  are  p r e d i c t e d  
b y  s imple  m o l e c u l a r  o rb i ta l  t h e o r y  to  a b o u t  0.01 /~ 
(Cru i ckshank  & Sparks ,  1960; Cru ickshank ,  1962). 

T h e  a u t h o r  w o u l d  l ike to  express  his s incere  t h a n k s  
to Prof .  C. A. Coulson,  F . R . S . ,  for  g u i d a n c e  t h r o u g h o u t  
t hc  work .  
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