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methane dye) has been related in  a foregoing note.1 T H E  L A C K  O F  M E A N I N G  O F  T H E  P H R A S E  
The lability of these derivatives, however, makes i t  " I N A C T I V E  BY I N T E R N A L  C O M -  
difficult to draw definitive conclusions concerning the P E N S A T I O N "  A S  A P P L I E D  T O  
relation between chemical structure and bacteriostatic M E S O  C O M P O U N D S  
activity. 

We have now repeated these experiments with the THE usual explanation of the inactivity of meso 
diphei~ylmethane homologs of the above-mentioned compounds given in both elementary and advanced 
derivatives. Although tetramethyl-diamino-diphenyl- texts is that the molecule consists of two asymmetric 
methane dyes have a inuoh weaker bacteriostatic ac- halves which are mirror images and hence rotate the 
tivity than their triphenyl-methane homo log^,^ they plane of polarization equal amounts in opposite 
offer, nevertheless, the advantage of forming more directions. The resulting compound is said to be 
and stabler leucoderivatives, thus enabling the realiza- "opticaJly inactive by internal compensation." It 
tion of more complete and more reliable comparative frequently is recognized that the individual molecules 
assays. would be inactive only when the groups occupy cer-

We have now found that  the quinoid dye salts of tain specified positions. F o r  example, in the sinlplest 
tetramethyl-diarnino-diphenylmethane (i.e., dye salt case, the molecule Cabc Cabc is inactive only when 
of Michler's hydrol) and of tetramethyl-diamino-di- the groups are in the positions corresponding to Figs. 
phenyl (amino) methane (i.e., auramine dye) are  bac- I and I1 and the molecules have, respectively, a 
teriostatically active against Staphylococcus aureus, 
both of them practically a t  the same concentration 
(1:40,000). 

The leucobases of both compounds, without quinoid 
structure, were inactive (to 1:5,000). 

The methane-sulphonic derivative of Michler's 
hydrol, also a substance without quinoid structure, 
was equally inactive. This fact contrasts with our 
earlier observation according to which the triphenyl- 
methane homolog of the mentioned substance, i.e., the 
bisulphite derivative of malachite green, showed a plane and a center of symmetry. I n  each case the 
strong bacteriostatic activity in  spite of its non- mirror images are  superimposable. I n  all other posi- 
quinoid structure.l This bisulphite derivative is, how- tions, however, for  example, those illustrated by Figs. 

ever, an unstable substance ("vat dyev3), which trans- I11 and IV, there is no plane or center of sym-

forms easily into the quinoid-structured dye salt, 

whereas its inactive diphenylmethane homolog has a 

stable non-quinoid ~ h a r a c t e r . ~  


Michler's ketone or tetramethyl-diamino-benzophe-
none, a non-quinoid substance, was inactive, and so 
was a series of other leucoderivatives of auramine 
and of Michler's hydrol (aminoethane nitril, amino- 
ethanoilamide, hydroxyethanoilamide, aminoethanoic 
acid and hydroxyethanoic acid.5 

Sunamary : Among various derivatives of tetra-
methyl-diamino-diphenylmethane only the quinoid- metry, and the mirror image of the molecule is not 

structured dye salts had bacteriostatic activity i n  our superimposable. The explanation given for  the non- 

experiments, while the leucoderivatives were inactive. existence of forms corresponding to I11 and I V  is the 

E. FISCXER 	same as  that given for  the non-existence of isomers 

C. G A R C ~ S  	 of ethane and of 1,2-dichloroethane, namely, the 

A. 	L ~ P E Z  assuinption of "free rotation" about the single car-
bon-carbon bond. I t  is known, however, that in  
compounds such as 1,2-dichloroethanel and 1,2-di-

rotation is not free, and that the mean 1E. Fischer, 0. 	Hoffmann and E. Prado, SCIENCE, b r ~ m o e t h a n e , ~  
100: 576, 1944. 

2 I. J. Kligler, Jour. Exp. Med., 21: 463, 1918. 1Debye, Physik. Z., 31: 142, 1930 ; Beach and Palmer, 

3 H. Wieland, Ber. dez~tsch. chem. Ges., 52: 880, 1919. Jour. Chem. Phys., 6: 639, 1938. 

4 K. Weil, Ber. deutsch. chem. Gas., 27: 1403, 1894. 2 Smyth and Kamerling, Jour. Am. Chem. Sac., 53: 

5 K. Albrecht, Ber. deutsch. chem. Ges., 27: 3294, 1894. 2988, 1931; Beach and Turkevitch, ibid., 61: 303, 1939. 
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position of the atoms attached to the carbon atom 
is one in  which they are staggered with respect to each 
other. 

I f  I1 is the favored configuration, the molecule is 
inactive because it possesses a center of symmetry. 
Molecules corresponding to I11and I V  are active, and 
if I V  is inverted, it beconles the mirror image of 111; 
that is, they are  enantiomorphs. Accordingly if 
I11 and I V  should happen to be the most stable con- 
figurations, equal amounts of each would lead to a 
racemic mixture. One would not expect to be able 
to resolve it  into the active components, however, 
because the barrier preventing free rotation usually 
would be low, and a molecule having configuration 
I11 and passing through configuration I would have 
a n  equal chance of returning to its original configura- 
tion or to that of its enantiomorph. 

From chemical evidence in  solution, it  appears, i n  
the case of meso 1,2-diaminosuccipic acid,3 and meso 
dihydrobenzoin? that the configuration corresponds to 
that of Fig. 11, that is, the staggered position in  
which like groups are  a t  the greatest possible dis-
tance from each other. On the other hand, the dipole 
moments of meso and racemic stilbene dichloride are 
1.27 and 2.75, respectively, and those of meso and 
racemic dihydrobenzoin are  2.0 and 2.6. I f  free rota- 
tion existed, both meso and racemic forms should have 
identical moments. Moreover, if the meso stilbene 
dichloride molecule had a completely trans configura- 
tion analogous to Fig. 11, the calculated moment is 
0.52, while fo r  free rotation it  is 2.3L5 Hence not 
only is rotation restricted somewhat but a considerable 
proportion of the molecules must have the unsym- 
metrical configurations of I11and IV. 

I n  the solid state the results of a n  x-ray investi- 
gation of meso erythritol are  interpreted as indicat- 
ing that this molecule has a center of symmetry.6 
However, in  the case of anhydrous meso tartaric acid 
and of the dihydrate of its potassium salt, double 

molecules are  present and the individual molecules 
are  considered to be un~ymmetrical .~ 

Therefore it  may be concluded that  the fact that 
the molecule has two similar asymmetric carbon atoms 
of opposite configuration has nothing whatever to  do 
with the inactivity of nleso compounds; that is, they 
are not inactive because of "internal compensation." 
They are  inactive either because the molecules have 
a center of symmetry as i n  Fig. 11, or  because the 
enantiomorphs corresponding to Figs. I11 and I V  are  
readily interconvertible, that is, readily racemized. 

I n  the light of the above considerations, i t  im-
mediately becomes obvious that  if the groups on the 
ethane carbon atoms were large enough, rotation 
should be restricted sufficiently to  permit the isolation 
of stable forms having configurations I11 and I V  a s  
well as configuration 11. A n  examination of Stuart- 
type models indicates that such might be the case f o r  
a,8-dibromo-a,@-diiodosuccinic acid. Hence when the 
ethane carbon atoms of this compound have opposite 
configurations, it  should exist in  one resolvable 
racemic form and one meso form having a center of 
symmetry. I n  addition there should be three racemic 
modifications, instead of the usual one, when the 
ethane carbon atoms have like configurations. More-
over, tetraiodosuccinic acid should exist in  a racemic 
as well as  a meso modification. The possibility that  
these compounds would be chemically stable, however, 
is remote. Space relationships appear  to prevent 
a,@-di-ter-butylsuccinicacid from existing in  any con- 
figuration except that having a center of symmetry. 
There is a possibility that the chemical stability of 
a,a-dibromo-B,P-diiodosuccinic acid may be greater 
than that of a,B-dibromo-a,@-diiodosuccinicacid, and 
while the restriction of rotation appears to be less i n  
the first compound, it  may be sufficient to  permit reso- 
lution. 
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A GLUTAMINE-RICH PEPTONE F O R  CULTI- 


VATION O F  HEMOLYTIC 

STREPTOCOCCI 


GLUTAMINEhas been shown by &lcIl.cvain et a1.l and 
by Bernheiriler and Pappenheimer2 to be a growth 
factor fo r  various strains of hemolytic streptococci. 
Lankford and Sne113 have found glutamine to be of 

3 R. Ruhn and Zumstein, Ber., 59: 479, 1926. 
4 I-lermanns, 2. physik. Chen~., 113: 337, 1924. 
5 Weissberger and Saengewald, 2. physik. Chem., B9: 
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6 Burgers, Phil. Mag., 171 1: 289, 1926. 
1H. McIlwain, P. Fildes, G. P. Gladstone and B. 6. J. 

G. Knight, Biochem. Jour., 33: 223, 1939. 

irnportance also f o r  the cultivation of fastidious 
strains of gonococci. 

Since glutamine is costly and its preparation rather  
cumbersome, a convenient substitute f o r  this material 
is desirable. Such a substitute has been found i n  a 
peptone prepared by tryptic digestion of gliadin, a 
protein rich in  glutamine. The process is as  follo~vs : 
2 g of pancreatin (Parke, Davis and Co.) is sus-
pended in 30 cc of water, kept a t  37' fo r  14 hours, 

7 Schneider, Z. Erist., 69 : 49, 1928. 
2 A. W. Bernheimer and A. M. Pappenheimer, Jr., JOW. 

Bact., 43 : 481, 1942. 
3 Ch. E. Lankford and E. E. Snell, Jour. Baot., 45: 

410, 1943. 


