
ical methods that the cyclohexane ring in the hexa- 
chlorocyclohexanes can best be represented as a modi- 
fied chair form. 

There is an alternating axis of symmetry in the 
structure, and the bond between any carbon atom and 
its constituent may be parallel to this axis or in an 
equatorial position somewhat above or  below the per- 
pendicular to the axis. The configurations assigned to 
the different isomers on this basis are shown in Fig. 2. 
Various designations, such as  polar, equatorial, epsi- 
lon, and gamma, have been given to these bonds. I t  is 
suggested that the positions be named according to a 
recent proposal by Barton et al. (6) .  The term axial 
is used for  substituents parallel to the axis of sym- 
metry and is symbolized a ;  equatorial substituents are 
symbolized e. 
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Partial Charges on Atoms in 
Organic Compounds 

R.T. Sanderson 
Department of Chemistry, 

State U+~iwersity of Iowa, Iowa Ci ty  


The recent development of a simplified theory and 
method of estimating quantitatively the contribution 
to 	charge distribution rnade by atomic electronega- 
tivities (1-3) should be of especial interest in organic 
chemistry. This paper  outlines the fundamental ideas 
and methods of calculation, presents numerical data 
fo r  facilitating application, and discusses the inter- 
pretation of chemical phenomena. 

The chief quantitative indication of molecular 
charge distribution hitherto available has been the 
experimentally determinable electric dipole moment. 
This value indicates only the over-all charge distribu- 
tion, with no evidence of the relative importance, o r  
even of the existence, of the several factors involved (SRw,,,,,,,, -

ing factors, such as bond polarities and atomic 
charges. Nevertheless, such data are usefbl where 
they are  helpful in  interpreting chemical phenomena. 

The method of estimating the charge distribution 
that would result f rom the effect of initial electro- 
negativity differences on bond polarity is speculative. 
However, i t  introduces some ideas whose denion-
strated utility in inorganic applications ( 3 )  justifies 
careful consideration in orgbnic chemistry. 

One of the most important of these ideas is the 
principle of electronegativity equalization : W h e n  two  
or more  a toms init ially d i f e r e n t  in electro~zegatitiity 
comDi+ze chemically, their electvonegatitiities become 
equa7ized i n  the  ntoleczde. The intermediate electro- 
negativity of the molecule is taken as  the geometri'c 
mean of the electronegativities of all the atoms be- 
fore combination. The equalization of electronega-
tivities occurs through the adjustment of the polarity 
of the bonds, which is pictured as  resulting in a par- 
tial charge on each atom. That is, electron loss causes 
increase and electron gain causes decrease in electro- 
negativity. I f  it is assumed (2)that the electronega- 
tivity of an atom changes linearly with charge, and 
that, as  an arbitrary standard, the bond i n  an iso-
lated molecule of N a F  is 75-percent ionic, i t  is pos- 
sible to determine that  change in the electronegativity 
of an atom that would correspond to the complete 
gain or  loss of one electron. The partial charge on an 
at0111 in a nlolecule is then estimated as  the ratio of 
the change in electronegativity that is undergone when 
the free atom joined the molecule to the change that 
the atom would have undergone in acquiring unit 
electronic charge.u 


Data for  calculating approximate partial charges 
on atoms in organic molecules are given in Tables 1 
and 2. Table 1 lists the electronegativities [expressed 
as stability ratio (SR) values ( I ) ]  of some elements 
conlmonly occurring in organic compounds, together 
with logarithms of the electronegativities (for use in 
calculating geometric mean values fo r  molecules), and 
the changes in electronegativity corresponding to th r  
acquisition of unit charge. Table 2 simplifies the cal- 
culation of molecular values by listing the log SR 
sums for  a number of common organic radicals and 
functional groups. 

Table 1. Electronegativities of some elements anit data 
for  estimating the charge on combined atoms; a m =  

,++SRE)/ASRE . 

( 4 ) .  I n  addition to the atomic charges and bond 
polarity introduced by the initial differences in atomic 
electronegativity, there are also possible effects aris- 

Elemelit 
(E) SR* Log SRn: 

ASR 
E 3 EL 

ing from differences in atomic radius, from hybridiza- 
tion unsymmetric with respect to the nucleus, from 
polarization of nonbonding electron pairs, from the 
interaction of separate bonds to the same atoms, from 
electrostatic interaction between atoms not directly 
,joined, and from the mobility of electrons of multiple 
bonds. 

The reason f o r  listing these factors now is to em- 
phasize a t  once the complesity of charge distribution 
>irld the folly of expecting too much from the evalua- 
tion of the dipole moment or of any of its contribut- 



Table 2. Log SR sums for organic radicals and func- 
tional groups. 
-

No. of 
atoms 

Zlog 
SR GrOul' 

No, of 
atoms 

Xlog 
SR 

CHO 
COOH 
COO 
co 
CONH, 
COCl 
NH, 
NH 
NO 
NO2 
CF, 

Some suggestions are offered here as an aid to the 
successful application of atomic-charge data. 

1) The existence of partial charges on the atoms 
of a inolecule implies not only polarity of the bonds 
but also special susceptibility of the charged atoins 
to the electrostatic interactions with other and sepa- 
rate charged atoms of the same inolecule, if geometry 
permits. The inolecular geometry may therefore be an 
inlportant cofactor in  the behavior of the molecule. 

2) Steric influences apart  from the electrostatic 
influences just referred to  may also affect the mole- 
cule's behavior. 

3) Much of organic chemistry involves inultiple 
bonds in which certain electrons are more than or-
dinarily mobile. Such electrons may be especially sus- 
ceptible to electrostatic influences introduced by bond 
polarity and may tend to oppose its expected effect. 
Mobility of outer unshared electron pairs may also 
be significant. 

4) The availability on a n  atom of electrons f o r  
cheinical reaction will, in general, be expected to 
diminish with increasing positive charge and to in- 
crease with increasing negative charge. 

5) I n  evaluating the electron-releasing or electron- 
withdrawing power of an atom or group, it  is neces- 
sary to  take into account not only the charges on the 
atoms most directly involved but also the charge ca- 
pacity of these atonis as influenced by the attached 
atoms or groups of atoms. The latter may be regarded 
as reservoirs that nlay permit an atom to release 
considerable charge without becoming excessively 
positive or to withdraw considerable charge without 
becoming excessively negative. 
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New Blocking Agent against the 
Development of LSD-25 Psychosis 

Howard D. Fabing 
2 3  14 Aubuvn Awenzce, Cincinnati, Ohio 

Our clinical observations on Meratran ( I ) ,  alpha-
(2-piperidyl) benzhydrol hydrochloride, followed the 
experiinental work of Brown and Werner (2 ) .  I t  
differs significantly from other central nervous sys-
tem stimulants such as the amphetamines. No cardio- 
vascular pressor reactions, no appetite loss, and little 
disturbance in nocturnal sleep have been observed 
with this compound, which may be used therapeuti- 
cally in mild depressive states ( 3 )  as well as  in narco- 
lepsy and certain selected motor tic syndromes ( 4 ) .  
Himwich and his associates ( 5 )  state that Meratran is 
not a sympathomimetic drug. They have demonstrated 
that the central reticular substance of the rabbit brain 
is stimulated by the compound, followed by cortical 
stimulation, and Heath (6 )  found that Meratran has 
a unique ability to cause rapid high-voltage activity 
in the septa1 area of the monkey electrographically. 

These clinical and experimental results impressed 
us with the fact that other compounds of similar 
chemical configuration might also be of value as thera- " u 

peutic agents in disorders of the central nervous sys- 
tem. Brown and Werner (7)  have found that the 
gamma-isomer of Neratran, alpha- (4-piperidyl) 
benzhydrol hydrochloride, prevents or diminishes 
central stimulation induced in the mouse by various 
agents, including amphetamine, morphine, cocaine, 
and Meratran. 

I n  June  1954, we began to study this gamma-
isoiner of Meratran clinically; thus f a r  we find that 
i t  appears to have therapeutic value in certain dis-
sociation syndromes, although inconsistently in the 
dosage range used. Some cases of acute schizophrenia, 
alcoholic hallucinosis, senile and arteriosclerotic hal- 
lucinosis, and, to a lesser extent, some of the more 
chronic schizophrenic syndromes respond to the oral 
administration of this drug to a degree that has en-
couraged us to continue our observations, which will 
be reported later. Because of the dramatic way in 
which it  has cleared up  hallucinated, deluded, and dis- 
sociated patients on occasion, and despite the fact  
that its action has not been consistent, we decided to 
study the possible effect of this gamma-isomer of 
Meratran as a blocking agent against riiodel psychoses 
produced by lysergic acid diethylamide (LSD-25) in-
gestion (8).Preliminary results are reported here (9 ) .  

I n  the first experiment (10) two healthy male 
graduate students in psychology swallowed 100 rLg of 
LSD-25 in 100 ml of distilled water on the inorni~lg 
of 6 Nov. 1954. Typical psychotic responses occurred. 
l n  the first. stutlt,llt, agtl 25, wc:igl~t 88 kg, :I 5y2-hr 
psychosis t.rs111ted. I le  wrote : 

The l)e~\ucli~igfceliug n;ls that there w>ts a gulf he-
tween me and tlie rest of the environmerlt. I t  seemed 
that it  would be impossible for me to communicate 


