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An Interpolated Molecular Formula 

Abstract. The necessity of counting 
hydrogen atoms in molecular formulas 
may be obviated by substituting a "hy? 
drogen reciprocal," which can be obtained 
more easily. 

When molecular formulas are used 
for searching or filing chemical com? 

pounds, handling of the hydrogen atoms 

proves troublesome. Counting the H's 
is laborious and is responsible for the 

majority of errors in these formulas; 
yet, the sum of the H's does not pro? 
vide much information about a com? 

pound. As a result, this sum has been 

relegated to the end of the formulas in 
some collections (1) and in others it 
has been omitted altogether (2). 

I propose, here, to omit the sum 
of hydrogen atoms from molecular 
formulas of covalent compounds and 
to replace it with the number of rings 
and the degree of unsaturation of the 
molecules. It has already been shown 

that, mathematically, these two expres? 
sions are equivalent (3, 4). 

A few examples of the proposed in? 

terpolated formulas are given below, 
along with their conversion into conven? 
tional molecular formulas. In the 

proposed formulas, the number before 
the comma represents the number of 

rings, R, and the number after the 
comma represents the degree of un? 

saturation, A. This choice of two num? 
bers is arbitrary. One alternative is to 
use a set of three numbers: / for the 
number of double bonds connected to 
hetero atoms (as in >G=0); <? for 
the number of double bonds linking 
carbon atoms (as in >G=C<); and 
R for the number of rings. Such 
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division is a matter of convenience. 
If the three numbers /, s, and R are 
used, the expression will be different 
for keto and enol tautomers. On the 
other hand, if R and A (which is 

/ + s -f R) are added to form a single 
number [Soffer's p (4), which here 

may properly be called a hydrogen 
reciprocal], the expression will remain 
unaltered even if the represented com? 

pound undergoes glycoside formation. 
From an equation derived by Soffer 

(4), the conversion formula is ob? 
tained. In its general form, it is Eq. 1: 

nM = 2 + S nv(v - 2) - 2(R + A) (1) 

where m is the number of atoms (ex? 
cept hydrogen atoms) of covalence v, 
the sum of which is taken over all the 

v's; /2h is the number of hydrogen 
atoms; R is the number of rings; and 
A is the number of double bonds (one 
triple bond counts for two double 

bonds; unsaturated linkages in functions 
are counted too) (5). 

In most cases, Eq. 1 will reduce to 
the following: 

?ii=:2 + 2nc + ?N,p~-WHai"-2(i?:-{-A) (2) 

where no is the number of carbon 

atoms, ftN.p is the number of (trivalent) 
N and P atoms, and miai is the number 
of halogens. For example: 

1) For ergosterol, the interpolated 
formula is CrO-4,3. To find nn, sub? 
stitute into Eq. 2 the values no = 27, 
R = 4, and A = 3: nn = 2 + 2 X 
27 ? 2(4 + 3) = 42. The molecular 
formula is C7H42O. 

2) For riboflavin phosphate, the in? 

terpolated formula is Ci7NO0Pv-3,8 
(see 5). To find mi, substitute into 

Eq. 2 the values no = 17, ?n = 4, 
R = 3, A = 8, and n?v = 1: mi = 

2 + 2 X 17 + 4 - 2(3 + 8) + 
3 X 1 (= 3nrv, Eq. 1) = 21. The 
molecular formula is C7H21N4O9P. 

3) Attention must be paid to ab? 
normal valencies; in carbon monoxide, 
for instance, 2no does not apply, since 
v = 2 here and the m(v ? 2) from 

Eq. 1 becomes 0. 
It is seen that the advantages of 

interpolated formulas are that no in? 
formation is lost, and that these 
formulas are more meaningful, more 

easily obtained, and less apt to contain 
errors than conventional formulas. 
Furthermore, interpolated formulas can 
be obtained for many compounds with 
unknown structures, as enough data 
for their calculation are often available 
at an early stage. For other compounds, 
the conventional molecular formulas 
could be filed, without inconvenience, 
among interpolated formulas. The pres? 
ence of hydrogen simply would indicate 
the lack of other information. 
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Syphacia muris, the Rat Pinworm 

Abstract. A migration of gravid Syphacia 
muris pinworms down the large intestine 
of the rat host is shown to occur from 
the seventh day on in the worm's life 
cycle. Eggs obtained from migrating 
worms have proved to be infective to 
helminth-free rats after incubation in saline 
for 30 minutes at room temperature and 
4 hours at 37 ?C. 

The pinworm, Syphacia muris, is a 

very common cecal parasite of the 

laboratory albino rat. Few details of 
the life history of this pinworm are 

known, however, mainly because previ? 
ous workers (1) have been unable to 
obtain infective stages of the parasite 
for use in experimental infections. 
These investigators reported that eggs 
liberated from gravid worms taken from 
the cecum of infected rats would not 
continue their development in vitro. 
Chan (2), using the closely related 
mouse pinworm S. obvelata, then dem? 
onstrated that eggs obtained from gravid 
female worms migrating down the 

colon of the host mice at the conclusion 
of their life cycle would develop to the 
infective stage. This suggested that 
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