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The poaeibility hae often been diacuaeed(1) that purines and 

pyrimidinee may form oharge-tranefer complexee with varioue organic 

compounds and that such oomplexee may play a role 114 the biological ac- 

tivity of theee oompounde. These complexes are formed by a partial trans- 

fer of an electron from the highest filled molecular orbital of the “donor” 

to the loweet empty molecular orbital of the “acoeptom*(2) and it Is well 

.knorn that these two energiee are related to the ioniwtion potential ID 

of the donor and the eleotron affinity E, of the acceptor. Very few expe- 

rimental data are available on the ionization potentiale of biological 

compounda in general(3) and of purinee and pyrlmidinee on particular (and 

even fewer on their electron affinltlea). Purlnee and pyriridlnee sre ex- 

pected to behave in charge transfer complexes rather ae electron donors 

than aa acceptore( a situation uhich makes the knowledge o$ thein ioni- 

zation potentials particularly uaeful. On the other hand if, ae it eeeme 

now probable(4), the purinea and pyrimidinee are involved in a number of 

molecular complexes through the more claeaical Van der Waale-London 

interactions, this make8 this knowledge still more ueeful because of the 

role of the ionization potential in the expreeeion of the dispersion 

forcea. 

For the meaeurenent of the lonisation potentials we have used 
a mace epeotroaeter(5). The method ie g-era1 with the one limitation that 
it cannot be applied to eubetanooe whioh are not volatile without decompo- 
eition. Orotlo acid gave an initial molecular peak m/e = 112. which correa- 

ponde to ite deoarboxylation product, uraoil. 
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The maas apeotroneter ueed xaa an Atlas CH4 Instrument (8 In. 
rS#hUB 0% DWVStUrS, 6.6% SSOtDr-fiS’5b). hTd BDDB~BTS~~I&? PD’itSJ?S 02 3bbb -+, 
the TO 4 ion mouroe (with gas oartrldge) and magnetic scanning uere emplo- 
ye&. hrS tBlD~0EStUrBB 0% 130-23b" Were PBebeb %DF thb VS~DdLSBtiDn D? thS 
samples, a high temperature inlet eyatem rerved to Introduce the solid 
samplce. , 

Slmultaneoualy with the sample studied a rare gee (argon, krypton 
or xenon) waa Introduced into the ion source through the moleoular flow 
inlat ayatam of the iuatrumeut. The Fanialag elactrou beam raa ztrapz 
ourrent kept at 20 or 40 A, whilst the nomAnaI eluotron enurgy varied from 
0 to 100 V in 0.1 V fncremente. IOn-OUrrent Uer8 ReSBUr8d by m8SnB Of an 
electron multiplier and a reoording potentiometer. 

The determination of the ionlsation potential wee carried out 
as follow8 : the sample wee vaporized and the intensity of the parent ion 
peak at 50 eV wea recorded. Then the rare gas wee introduced and the pree- 
sure adjusted until it showed an ion peak of eimilar intensity. The ioni- 
zing energy wee varied in 0.1 eV increments in the region a fev eV above 
the onset, and the intensity of the parent ion peak recorded again, both 
for the sample and the rare gem* The whole operation was repeated aeteral 
times; in order to correct for eventual pressure ohangea, the intensity at 
50 eV xaa recorded repeatedly at certain time intervals. 

Then the loge of the ratios ion ourrent 1 at a cartein energy: 
ion current I at 50 eV were plotted against the nominal Ionizing energies 
for the aanpl q'and the rare gee. 

= 10-4 to 10-2, 
These plots were practically all linear in 

the range I f I and the lines for the sample and the gee 
were parallel (hithod of Loaeing (6)). Typical results for uracil and 
adenine are llluetrated by Figures 1 and 2* 

The ionization potentisle of the compounda tested were computed 
from the knorn ionization potential of the rasa gas uaad and the observed 
difference in the appearanhe potential of the crumple and the rare gas. 
Thg reaulte are summarized In Table I; the limits of error indicated in 
the Table take into account the epread of tbs experimental results in the 
different runs carried out with the same oospouad. 

The experimental reaulte are compared in Table I rlth theore- 

tical values found by quantum-meohanioal oalculationa using a highly 

r&iIlBb BBdL-fTIlL_$L~%DB~ DBlq-CDTbB?dL\ult %%Blb l4~~bDb 535). %lS bEh.S’lSS 0% 

the prooedure employed are indicated in ref. 7. It is remarkable that the 

St8pP0IbDB 0% t-%8 tbSDTBt’LDFh Z&h bX~Sr’mBmtS\ TS~TlEd?a 5z >rSDtiDSS’lg 5ben- 

tical, although the numerical values of the two ooluana differ by an 

aHmaat cnataut fL5ure af D.B e7. zt &.a bLttm&la. ta aac3 t-&a ax..ar~~eut<L 

results (the firet of their type) in order to improve still more the cal- 

culatlone. It should be borne in mind that the "verticalz ionization po- 

tentiala measured here may well be greater than thenadiabatlon potentials 

(g,g). 
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TABLE I 

Compounde 

6-Aeauraoil 

Uraoil 

l?U~id) 

Thymine 

Xanthine 

Hypoxanthlne 

Adenine 

Cytosine 

Tetramethylucio acid 

Ionizatiun 

found 

10.18:O.l 

9.8220.1 

9.6820.1 

9.4320.1 

9.3020.2 

9.17t0.1 

8.91-+0.1 

e.90+0.2 

7.t37+0.1 

Potential( in eV 
oaloulated 

9.65 

9.15 

8.87 

8.80 

8.82 

8.00 

7.92 

8.16 

27 

Note I a) The ionisatlon potential of pyrimidine (9.912 0.5 eV) has 

been determined by Omura (I:Omura, 8. Baba and K. HiRaei, 

Bull. Chem. Snc. Janan, 2, 633 (1957)]. 
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