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moles Uberated/c.c./hr. I -- i einstelns absorbed/c.c./hr. ---,--,-- ·- ----
Amino-

Gas• Ammonia acid 

I 
Phenyl pro- Oxygen 6·3 xw-• (l ·6o x w-• 6 ·95 x w-• (a) 

a nine Nitrogen 5·0 xlo-• 0 ·12 Xl!r1 5·12 xlo-• 

I 
Proplo;!r,t· Oxygen 5·8 xw-• 0 5·8 xlo-• (b) 
pheny anlne Nitrogen 4·5 x lo-• 0 4 ·5 x w-• (b) 

• Irradiation in air gave the same results as under oxygen. 
(a) This value is in good agreement with the determinations of 

Levy (refs. 9 and 10). 
(b) A comparative study of the photolysis of phenylalanine under 

the same experimental conditions gave quantum yields of the same 
order of magnitude. 

determined on the basis of the ammonia 
split off. Under nitrogen, all quantum 
yields are somewhat lower than under 
oxygen. Considerable changes in ultra
violet absorption spectra before and after 
irradiation were recorded in all cases, but 
Millon tests (tyrosine, 'Dopa') were nega
tive and all solutions remained colourless. 
Reduction of ammoniacal silver nitrate 
solution and positive Eegriwe reaction 
(aldehyde, hydroxy- or keto-acid) were observed. 

An interesting corollary of this study is the sim
ilarity between the low quantum yields of the model 
substances and those of intact enzymes and proteins 11 
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Bond Distances in Adenine Hydrochloride 
IN a recent crystallographic study of adenine 

hydrochloride, Broomhead1 has concluded that the 
central or C4-C\ bond distance of 1·44 A. is probably 
significantly greater than those of the other C-C or 
C-N bonds in the molecule. This conclusion is 
based on two-dimensional Fourier projections and, 
as the author states, it is not absolutely certain that 
the discrepancy cannot be attributed to experi
mental error. the result appears to be 
in accordance with the anomalous second dissociation 
constant which I have observed2, namely, pK'a 1 = 
4·15, pK'a• = 9·80. The former value is of the order 
to be expected for the amino-group, but the latter, 
which can only be attributed to the -NH- group 

of the iminazole ring, is considerably lower than those 
observed for the corresponding dissociations in 
benziminazole and in other purine derivatives. 

The unusual acidic strength of this group in adenine 
could be explained if considerable contributions to 
the structure of the molecule were made, not only 
by uncharged structures of types I and II, but also 
by others of types III and IV, in which there is a 
negative charge on the pyrimidine nitrogen atoms 
and a positive charge on those in the iminazole ring. 
This would lower pK' a2 from a value characteristic 
of an uncharged -NH- group towards one char-

+ 
acteristic of a charged group -NH= ; respective 
values in the case of benziminazole are 12·3 and 5·30, 
and the observed value of 9·80 in adenine could thus 
be accotmted for. Structures of types III and IV 
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necessarily contain a single bond in the C4-C0 
position, and thus account qualitatively for the 
observed lengthening of the bond. 

In the case of purines such as guanine in which 
oxygen atoms are attached to the pyrimidine ring, 
the dissociation of the iminazole -NH- group takes 
place in a molecule which already bears a negative 
charge in the region of the pyrimidine nitrogen atoms 
as a result of the dissociation of the -NH-CO
or -N =C(OH)- grouping. Structures correspond
ing to III and IV would thus be expected to make a 
smaller contribution to the state of the negatively 
charged molecule (V) than in the case of neutral or 
positively charged adenine. In accordance with this 
view, the pK' a values of the iminazole -NH
groups in guanine and similar compounds are of the 
same order as in benziminazole. If this theory is 
correct, the C4-C1 bond distances of the negatively 
charged molecules existing in solution or as sodium 
salts should be of normal length. It is possible, how
ever, that when the -Nli-CO- grouping is un
dissociated, as in neutral guanine, or its hydrochloride, 
the bond distances may be influenced by the different 
charge distribution. The results of the current X-ray 
studies mentioned by Broomhead1 will be of con
siderable interest. 
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