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GROWTH INHIBITION OF LACTIC ACID BACTERIA .. __-  -- ~~ ~ 

BY N- ( 3  ,y-DIHYDROXY-B&DIMETHYLVALERYL)-p- 
ALANINE AND ITS REVERSAL BY PANTOTHENIC 

ACID' 
Sir: 

It has been observed that pantothenic acid 
molecules with modified lion-nitrogenous moieties 
exhibited diminished or inappreciable growth 

Salicylol-P-alanine and mandelyl-0- 
alanine have been reported to be effective dis- 
placers of pantothenic acid.4 A few analogs pos- 
sessed inhibit.ory properties but their effects were 
not reversed by pantothenic acid.3 In the pres- 
ent studies, the growth of lactic acid bacteria was 
inhibited markedly by N-( a,  y-dihydroxy-P,P- 
dimethylvalery1)-&alanine and the inhibition was 
reversed, competitively, by pantothenic acid over 
a wide range (of concentrations. 
a,a-Dimethyl-fi-hydroxybutyraldehyde (b. p. 

74-77' (15 mm.)), prepared as described by 
Lilienfeld arid ' I ' a~ss ,~  was converted to a- 
hydroxy-0,fi-diinetliyl-y-valerolactone (b. p. 93-- 
94.5' (1 nini.)) by the method of Stiller, et d6 
The lactone crystallized from diethyl ether- 
petroleum ether as white hygroscopic needles. 
Anal. Calcd.. for C7HI2O3: C, 58.31; H, 5.39. 
Found: C,, 57.(i9; H, 5.47. The sodium salt of 
dl - N - ( a ,  y - tlihydroxy - /3,@ - dimethylvalery1)- 
fi-alanine was prepared by fusing a iiiixture of the 
lactone and the sodiuiii salt of @-alanine a t  110- 
1 2 0 O .  

Acid production (nil. of 0.0385 iV base to titrate 
final 3-ml. volumes) is shown in the Table I. 

Mixtures of the lactone and 0-alanine had little 
effect in concentrations as high as 10,000 y per 
tube. It is of interest that stimulations occurred 
a t  low levels (of the analog in the presence of pan- 
tothenic acid. Phenyl pantothenone has been re- 
ported to be stirnulatory at  sub-inhibitory  level^.^ 
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TABLE I 
C a  d- Lacto- 
panto- bacillus Lacto- Lacto- Leuconostoc 
thenate Analoga arabi- bacillus bacillus mesenter- 

per per nosus  cases ferment;, oides 
tube, tube, 17-5, €, 36 P-GO, 

Y Y ml. ml. ml. ml. 

0.0 0.0 4.05 1.80 1.55 2.33 
.02 .0  9.95 4.78 2.10 4.50 
.06 .0  13.90 10.45 3.70 6.90 
.20 . O  14.85 14.18 6.00 9.00 
.60 .0  14.90 15.57 8.30 10.65 
.02 2.0 9.82 4.15 2.50 5.00 
.02 6.0 9.45 2.05 2.55 5.15 
.02 10.0 9.05 1.73 2.35 5.00 
.02 20.0 8.05 2.28 4.00 
.02 40 6.25 1.55 2.75 
.02 80 4.05 2.30 
.20 60 15.40 4.70 6.30 9.07 
.20 100 14.75 2.15 5.70 8.35 

12.35 1.78 4.05 7.65 .20 200 
.20 400 8.90 1.62 6.50 
.20 1000 4.  0<5 2.3i) 

Antibacterial 
index3 4000-5000 500-1000 200U 4000-5000 
a The analog was 83% condenseda ccording to Vaii 

Slyke amino nitrogen determination. 

Preliminary experiments with streptococci indi- 
cated a high in vitro susceptibility to the in- 
hibitor, Further studies on the activity and 
toxicity of this and other analogs are in progress. 

The Dissertation (U. of Texas, 1943) of A. H. 
Nease has come to our attention. It was reported 
that N (a ,  y -&hydroxy) -6, P-dimethylvaleryl) - P- 
alanine, prepared under the direction of Dr. H. R. 
Henze, had no growth activity for L.  cusei. 
THE CHEMICAL LABORATORY 
UNIVERSITY OF CALIFORKIA WILLIAM DRELL 
Los ASGELES, CALIFORNIA MAX S. DUNN 

RECEIVED Aucusr 3 ,  19-X 

THE RAMAN SPECTRUM OF CYCLOOCTA- 
TETRAENE 

Sir: 
.I material obtained from Germany through the 

courtesy of the Office of Research and Inventions, 
U. S. Navy, and Division 16, NDRC, purporting 
to be 1,3,5,7-~yclooctatetraene, has been found to 
boil a t  142' (uncor.) in agreement with the litera- 


