
adipic acid. Since the present work has also shown 
that the initial enzymatic steps in the breakdown of 
tryptophan are common to bacteria and mammals, it 
would not be surprising if P-ketoadipic acid proves 
to be an intermediate in the mammalian oxidation of 
tryptophan and other aromatic compounds. Full ex-
perimental details will be published shortly. 

References 
1. S'I'ANIER, R. Y. J .  Buc~ . ,54, 339 (1947). 
2. SUDA, M.,HAYAIOHI, O., and ODA, Y. 6~mpos.Ium On En-
syme Gltemdstry (Tokyo), 1, 79 (1949) ; Med. J. Osahn 
Un.Ivcrsit~,2, 21 (1950). 

3. KARLSSOX. J. L..and BARKER. H. A. J .  Biol. Chem.. - 175.. 
913 (1948): 

4. STANInR, R. Y. BUCt. Revs., 14, 179 (1950). 
5. STAXIBR.R.Y..and TSUCHIDA. M. J. Bact.. 58. 45 (1949). 
6. HAYALSHZ, O., apd  HASHIMOTO, K. Med. J. Osaha Umzver-

sue/, 2, 33 (1950). 
7. STANIER,R. Y.,e t  a1 J. Bact., 59, 137 (1950). 
8. ELVIDGE, J. A., e t  al. J. Chem. Soo., 2235 (1950). 
9. EVANS,W. C., and SMITH, B. S. W. Biocheflz. J., 49, Proc. 

Biochem. Soc., x (1951). 
10. MCII,WAIN,H.J. Ren. LVIicrobioZ., 2,288 (1948). 
11. KNOX, W. E.,and  MEHLER, A. H. J. B401. Chem., 187, 419 

(1950); RIEHLER,A. H., and KNox, W. E. Ibid., 431. 
12. WISS, 0. H ~ l v .Chim. Acta, 33, 1694 (1949). 
13. BRAUNSHSTBIN,A. E. E. V., PA-GORYACHEKI<OVA, and  

SLcHINA, T. S. Biohhim.il/a, 14, 163 (1949). 

The Ultraviolet Absorption Spectra of 
Some Heterocyclic Phosphorous 
Compounds1 
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Department of Chemistry, 
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I t  is becoming increasingly evident that the phe- 
nomenon of resonance is not an exclusive property 
of any group of atoms in the periodic chart. For the 
6 .max value of -1-phenylcyelotetrarnethyleiiephosphine 
(I),its 2-methyl (11), or its 2,5-dimethyl (111)homo-
logues can best be explained in either of two ways; 
'both explanations involve the concept of resonance. 

As 1-phenylcyclotetramethylenephosphine(I)is an 
isologue of a substituted aniline, an analogous postu- 
late can be made : 

This;kypothesis- (A)  should predict 'the- following : 
( a )  The E max should have a lower value if the com- 

'pound is measured in hydrochloric acid; ( b )  the 
2-methyl homogogue (11) should not have the phenyl 
group oompletely planar with the phosphorous group, 
and hence some interference with the resonance 
should be manifested by lower E max values; ( c )  the 

LA Frederick Gardner Cottrell g ran t  from the  Research 
Corporation is $ratefully acknowledged. 

3 Taken from t h e  M. S. thesis of Robert 3. Horvat.  

2,5-dimethyl homologue (111) should have very little 
resonance, if any, other than the usual Kekule reson- 
ance of the benzene ring. No effect should be noted 
when hydrochloric acid is added to this compound. 
All these predictions are borne out (Table 1).S 

TABLE 1 

I in 11* I1in 111* I11ill 
I* HClt HClt HClt 

h ( m p )  
~ m a x  

250 
6,500 

251 
2,830 

249 
4,050 

247 
3,020 

252 N o  
865 Change 

:1 and I1 as  2 mg % and  I11 a s  10 mg % in 95% ethanol. 
I For  second measurement, one drop of concentrated hydro- 

chloric acid was added. 

An alternate explanation (B) for the high 8 max 
values compared to aniline ( I )  may lie in the extreme 
ease of oxidation of these compounds by the oxygen 
of the air. These phosphorous compounds may tend to 
exist partly as free radicals. The lone electron can 
resonate wikh the bmzene riag. This hypothesis should 
predict that on standing the E max should rapidly 
decrease. Observations show this, too. 

Additional work is being done to see if the phos- 
phorous group will direct a new group to the ortho 
and para positions on the benzene ring in support of 
hypothesis A, and if these compounds are associated 
in support of hypothesis B. 

The values reported here were taken from com-
pounds kept in sealed tubes, but opened occasionally 
for  withdrawal of samples. I t  is possible that measure- 
ments taken under completely anhydrous and oxygen- 
free conditions would show that the E max values for 
these compounds would be much higher. 

Details of preparation will be published elsewhere. 
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on the Growth Rate of Chicks 
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Following the discovery by Stokstad and Jukes ( I )  
that the feeding of aureomycin had a stimulating 
effect on the growth of the chick, several reports have 
appeared m the efPects' of feeding antibiotics to 
chicks and to various other animals. I t  was found that 
with animals other than ruminants the inclusion of an 
antibiotic in the feed almost invariably resulted in a 
marked increase in the rate of growth. There are, how- 
ever, reports of instances where the addition of anti- 
biotics to a ration had no effect on the growth rate. 
Speer et al. ( 2 ) ,for example, reported an experiment 
in which the addition of aureomycin to a ration fed 
to young pigs had no effect on the growth rate. The 


