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CONCERNING THE VITAMIN B CONTENT 
OF THE VELVET BEAN 

THE question as to whether or not the seed 
of the velvet bean contains vitamin B in any 
appreciable quantity has recently been raised 
by Dr. E. R. Miller,l of the Alabama Station, 
and still more recently by Professor W. D. 
Salmon, of the South Carolina Experiment 
station. I n  SCIEXCE for September 29, 1922, 
Professor Salmon reports the results of cer-
tain experiments in which three groups of 
mature pigeons suffered ill consequences in a 
strikingly short period of time when they were 
fed ground raw velvet bean seed. The state- 
ment is also made that the results of certain 
experiments indicate a t  least a small quantity 
of the B vitamin in the velvet bean. 

Sure and Read, in their paper reporting the 
"Biological analysis of the seed of the Georgia 
>-elvet bean" which appeared in the J o u r w a l  of 
Agricultural Research for October 1,1921, Vol. 
XXII, No. 1, called attention to the high de- 

This chart shonw the growth of young rats on 
a ration carrying 40 per cent. autoclared velvet 
bean meal as  the only source of vitamin B. This 
ration contained all the other dietary essentials 
in satisfactory amounts. 

1 Do velvet beans contain Vitamin B ?  Paper 
prescnted by Dr. Xiller before the Divkion of 
Agricultural ancl Food Chemistry a t  the April 
(1928) meeting of the American Chemical So-
ciety, Birmingham. 

gree of toxicity of the raw ground velvet beans 
when fed to rats. Young raB weighing from 
40 to 90 grams existed only from 7 to 12  days 
on a diet composed solely of ground raw velvet 
bean seed and a liberal supply of distilled 
water. Mi l lerqad previously pointed out that 
the toxicity of 'the velvet bean may be due to 
the presence of dihydroxyphenylalanine. In  
our paper we reported that the concentration 
of vitamin B in the seed, exclusive of the tough 
seed coats and also the seed pods, was low. in 
a recently completed study of the biologioal 
value of velvet bean meal ( i .  e., the beans and 
pods ground together) the writer has found 
that the velvet bean meal carries a good con- 
centration of the B vitamin, even after auto- 
claving for one hour a t  15  pounds pressure. 
This is shown in the growth curves given in 
the figure. 

These experiments show that vitamin B is 
relatively abundant and stable towards heat in 
the thick seed pods of the velvet bean, but is 
of rather low concentration in the seed. 
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New nzethods of sp l i t t i ng  pyrimidines .  The 
ac t ion  of hydrogen  peroxide and of  sod ium 
peataoyano-aquo-fevroate o n  t h y m i n e :  OSK.A& 
BAUDISCHand  W. PreviouaLAWRENCE BASS. 
experiments have shown that  the system P e s o 4  
+ S a H C 0 3  +- air  splits thymine v i t h  the for-
mation of urea, acetol and pyruvic acid. The 
observation was made that  the same products 
are  obxaiued, but in different quanti.ties, by us, 
ing hydrogen peroxide, aither alone or v+th traces 
of f e r ~ o u s  salts. The splitting of thymine b y  
sodium pentacyano-aquo-ferroate yields pyruvic 
acid alone or pgruric acid with traces of acetol. 
These facts are important for  explaining the 
necllanlsm of the reaction. 

N e j ~ )  nzethods of spZittit:g pyrimidines. The 
ac t ion  of iodine solut ion and  sod ium biccsrbonate 
o n  t7cymPne: O ~ K A RBAUDISOHand LAWRENCE 
JV, B-iss. By the action of a n  aqueous solution 
of iodine and potassium iodide in the presence 

3 liiller, Emersoll R., ' 'Dihydroxypllellylalanine, 
a constituent of the velvet bean," Jour. Biol .  
Clzem., V. 44, So .  2, p. 481-486, 1920. 



of sodium bi-carbonate, the pyrimidine ring can 
easily be split under mild conditions. I n  the 
case of thymine the producta obtained are urea 
and acetol; no pyruvic acid is found. The fact 
that pyruvic acid is not formed is of special in- 
terest, since i t  was always present as a reaction 
product when the split was brought about by 
Peso4 + NaHC08 + air, by H202 alone or 
with ferrous salts, or by sodium pentacyano- aquo- 
ferroate. 

The action of diasomethane on cyclic ureides: 
A. J. HILLand F. H. CASE. With .the object 
of throwing light on the linkage of the pyrimidine 
constituents in nucleic acids, both the former and 
the latter types of compounds are being inves-
tigated in regard to their behavior towards the 
rnethplating agent diazomethane. Uracil, thymine 
and 4-methyl uracil, suspended in ether solution 
and treated with diazomethane, dissolve com-
pletely and each yields the corresponding di-
methyl derivative. On the other hand, cytosili 
dissolves but slightly and the insoluble residue 
appears to be a new crystalline modification of 
this compound. I t  has been necessary to syn-
thesize the hitherto unprepared 2-oxy-6-methyl-
amino pyrimidin in order to assist in the iden- 
tification of the ether soluble product in the 
cytosine methylation. 

Local anesthetics of the holocaine type:  A. J.  
HILL and I. RABINOWITZ. This investigation was 
undertaken for the purpose of increasing the 
efficiency and lessening the toxicity of the local 
anesthetic "holocaine, " (OH8)-C-N(CsH40CzH6)

II
P \ I c ~ H ~ o c ~ H ~  

by systematic modifications of its molecular 
structure at  the positions indicated by the brack- 
eted portions of the above formula. I n  the 
types of compounds thus far  prepared methyl 
has been replaced by aliphatic groups, such as 
ethyl and propyl, and by the aromatic benzyl. 
A nam method has been developed for the syn- 
thesis of "holocaine," which depends upon the 
interaction of p-phenetidine and the hydrochlo-
ride of acetimino-ethyl ether. 

The  catalytic decomposition of glycerides: 

given practical application in this work and 
found to work successfully. The investigation 
is still in progress and i t  is hoped that sufficient 
data will be uncovered to permit us to establish 
the general mechanism of these interesting de-
compositions, 

The  biochemical importance of the system: 
fornznldehyde, ammol~ia and przlssio acid: T. B. 
JOHNSON and H. W. RINEHART. A thorough in- 
vestigation of the reactions occurring when for-
maldehyde, ammonia and prussic acid are al-
lowed to interact is essential to an accurate un-
derstanding of the primary reactions taking place 
in plant growth. 0ne.substance formed by inter- 
action of these three reagents is "methylene-
aminoacetonitrile " CH2 :KCH2CN. This is 
formed under conditions which are not well un-
derstood, and i t  has been reported in chemical 
literature that this substance can exist in isomeric 
modifications. Only one of them has received 
attention. Data has already been obtained which 
indicates that the isomerism is probably not 
physical isomerism. We find that the statements 
made regarding the molecular weight of these 
isomers is  inaccu~ate. Furthexmore, practically 
nothing has been publishecl giving a true picture 
of constitution. 'VC'e find that each conlpound 
is characterized by its crystalline habit. They 
are tri~nolecular compounds and are so constituted 
structurally as to reveal the presence of free 
cyanide groups. In  many ways, they exhibit the 
properties of plant alkaloids. Nore work is in 
progress and an effort is being made to estab-
lish a constitutional formula. 

The hydrogenation of several pyridine deriaa-
tives: T. B. GBAVE and E. E M ~ ~ E T  Pro-REID. 
longed shaking with hydrogen under 3 atmos-
pheres pressure in presence of platinum black 
hydrogenates 1-methyl-2-pyridone only to the 
tetra-hydro. The same has been found true of 
2-amino-pyridine in  a variety of solvents. m e n  
the hydrogenation is pushed further there is de- 
composition with elimination of ammonia. Tetra-
hydro-2-amino-pyridine is unstable and readily 
breaks up when set free from its salts by alkali. 
I t  gives tests for the primary amino group, but FRANCISL. SIMONS and TREATB. JOHNSON. 

Several simple triglycerides have been decomposed 
over Thoz a t  varying temperatures (350"-650°), 
and the composition of the products formed de-
termined quantitatively. Bt the lower tempera-
tures apparently a straight degradation of the 
glyceride into acrolein, fatty acid and small 
amounts of the di- and mono-glyceride takes 
place; higher temperatures favor the formation 
of more aomplex compounds. A new method of 
handling fatty acids (analytically) being devel-
oped in this laboratory by Dr. Donleavy has been 

does not react with nitrous acid. 2-methyoxy-
pyridine is hydrogenated directly to piperidine 
with loss of the methyoxy group. 

T h e  alkylation of benzene: T. M. BERRY and 
E. E31nrm REID. Benzene has been alkplated by 
passing propylene in presence of aluminum chlo- 
ride with high speed stirring. The isopropyl 
gronp is readily introduced in this way with the 
formation of mono and the poly-isopropyl-ben-
zeues. The most of these up to the tetras have 
been isolated and identified. The isopropyl 
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group can Fe introduced into toluene and naptha- 
lene bp the s,Ome means. 

Organic nzercury cornpou~zds ~ c l a t e d  t o  t r i -
phenylmethane dyes and a m  dyes: E. R. f-Iasscx. 
G. J. L ~ u t r r  and F. C. WHITSIOEE. Preliminary 
paper. Direct mercuration of triphenylmethane 
dyes has been found to be very difficult. The 
process takes place more readily in the aurin 
series than in the rosaniline series. A large num- 
ber of soluble mercurated azo compounds have 
been obtained by coupling diazonium salts from 
aminobcnzoic acids, salfanilic acid, naphthionic 
acid and a number of ayino dye int~rmediates 
with ortho mercurated phenol and with dimer-
cumted para cresol. I n  the first case the coupling 
takes place in the para position, leaving the 
mercury group unchanged. In  the second in-
stance one of the melcury atoms is replaced dur- 
ing the coupling. 

Rcuctioyt of orga?zic nzercuvy co?~zpounds %it!& 
?to)?-metal 7imlides: SEALTHURMANand FRANK 
C!. \~-IIITUORE. Preliminary paper. Of a very 
large nuntber of halides studied the first to give 
clean-cut results was para toluene sulfone iodide 
which gires a good yield of para ditotlyl sulfone 
with para mercury ditotlyl. I n  most casea the 
organic mercury compound does not act with the 
halide except under conditions which lead to 
complete decomposition. Tertiary iodides yield 
organon~ercu~iciodides and olefins. 

The electrolytic reduction o f  ?naleic, f?~?)?a?'ie 
and cei?zltamic acids, and the electrolytic produc- 
t ion  of amino salicylic acid:  JAMES NORRISF.  
and E. 0. CUY~IIXGS. The fumaric and nlaleic 
acids furnish about 90 per cent. of the theoretical 
yield of succinic acid when reduced electrolytical- 
ly. The yield of hgdrocinnamic acid under the 
proper conditions is also about 90 per cent. of 
the theoretical. The product formed by conden-
sing benzene rliazonium chloride with salicylic 
acid was converted wit11 a good yield into amino 
salicylic acid when titanium chloride was used 
as a catalyst. The production of this acid was 
aeconlplished more readily by reducing the dia-
zoniuln compound with titanium chloride and re-
generating the latter electrolytioally, 

T h e  influence of encii.on?nent o n  the ,.eactivity 

of a chlorine a t o m :  J~IIES
F. NORRIS and CLIF-
FORD Baw~h. The rates at which iliphenyl elllo- 
romethane and several of its substitution products 
react with alcohol have been determined. The 
reaction was followed by the measurement of the 
conductivity of the hydrogen chloride formed as  
a result of the reaction. The con~pounds were 
selected because the reactions involvecl are re-
versible and proceed a t  such rates that the latter 
can be measured' a t  25 degrees. The velocity 

consrants of the opposing re~ct ions  in the case 
of scnle of the compounds are as follows: 

K l  K2 X,
(C6Hs)CHCI .031205 .001405 
p Chlor. .045176 .027240 
p Me .022491 ,2657 
p Phenyl .@,I546 .F21278 
o Chloro .0a1170 .05109 

Cf in~nc ter i s t i c s  of t w o  orystnlline Jo~?z , s  of 
gzuci5te: C. 8.BR-~UTLECHTand x. F. E B E E ~ ~ A N .  
Investigations of glycine haw shoim a number 
of physical and ehemical differences. EmiI 
'i"ischer, Ber. xxxviii, 1914 (1905) noticed that 
the plate and needle forms of glycine reacted 
differently to phosphorus pentacllloride and aee-
tyl cliloride mixtures. He made no explanation 
of the difference. Ostromisslensky, in 1908, re-
ported that one form of glycine precipitates one 
form of 1 asparngin from saturated solution, 
while the orlicr cloes not. Some investigators con-
sider glycine c iysta l~ as belonging to hemihedxal 
division of the orthorhombic system, while others 
consider them as belonging to the monoclinic sys- 
tem. Various investigators then conclucled that -
glycine niight exist with the inner ammonium 
structure, especially when in  solution. Further 
experimental evidence was therefore considered 
clesirable to ayri-rre a t  an understanding of the 
chemistry of glycine, a substance of basic im-
portence both from the pure organic and bio-
logical cheinical viewpoint. Following the sng-
gestions offered by Palk and Seguira, J. Biol. 
Chenz., xxxiv, 25 (1918), who studied the action 
of bromine on the two crystalline forms of gly-
cine, the authors of this paper report the re-
sults of melting temperature deterriinations of 
several samples of the two forms, alone and in 
mixtures, the action of heat, dry and moist hydro- 
gen chloride, dry and moist sulfur dioxide, dry 
and moist bromine and acetyl and phosphorus 
chlorides on the two crystalline forms of glycine. 
The conclusions reached are that there is no 
chemical difference between the two crystalline 
forms of glycine in the dry state, and that in 
Fischer 's experiments acetyl chloride, in presence 
of phosphorus pentachloride, reacted in a com-
plicated manner. 

Sonae substituted aryldialliyl ami71.e oxidas: 
L.LC~ERm. JONESand ELDERB. HARTSHORN. 
Jleta and para nitro dimethyl aniline and para 
brom-clin~ethylanilinewere oxidized by Caro's acid 
to the corresponding anline oxides, and isolated 
as sulfates. Other characteristic salts were pre-
pared, the hydroiodides partially undergoing 
spontaneous intramolecular oxidation and redue. 
tion to the amine, iodine and water. Tlieii. 
stability seems to be a measure of the firmness 



with which the oxygen is bound to the nitrogen. 
The free bases prepared by the action of silver 
oxide on the hydrochloxide do not react with 
methyl iodide to form siable addition products 
as do the trialkyl amine oxides. 

Studies i y a  cellulose oWe?ni.stry ( P a r t  8).  Use 
of acefgtene for tWe sy.i~thesis of cyctio acetals: 
HAROLDSANFORDHILL and HAROLDHIBBCRT. 
By adding s~nall  amount3 of cone. sulfuric acid 
and mercuric sulfate to a polyhydroxy derivative 
(glycols; glycerine) and passing acetylene into 
the mixture a t  temperatures ranging from 20" 
to 50°C. good yields of the correspondi~~g cyclic 
acetals are obtained. The best results are found 
when very vigorous agitation is employed. This 
method is being applied to other poly-hydroxy 
derivatives. 

Studies i l 3  cellv,lose ohe.mistry (Par t  9) .  Part i-
l ion experiments in the  formatiov~ of cyclic 
acetals: HAROLD HILLand HAROLDSANFORD HIE-
BERT. The method outlined in the previous ab-
stract has been nsed to determine the nature of 
the partition in the formation of cyclic acetals 
comprising both five and six-membered rings. 
Using a mixture of one mole of a 1:2 and a 1:3 
glycol and passing in only enough acetylene to 
combine with one of the glycols, i t  was found, 
in agreement with the previous work of Hib-
best and Timm on this subject, that the ten-
dency tovrard six-membered rings formation is 
~nuch more pronounced than that of five. 

Studies in cellulose c?zeozist?y ( P a r t  10). T h e  
cct ion of traces of iodiae on organic esters: 
HAROLDHIBBERT. The study o f ,  polgsaccharides 
is concerned with the properties of the hydroxyI 
and carbonyl groups, especially under the in-
fluence of catalysts. Unfortunately we are still 
quite in ignorance as to the mechanism of such 
fundamental reactions as the polymerization, con-
densation and halogenation of aldehydes, ke-
tones and related compounds. Up to the present 
no explanation has been given to the mechan-
ism involved in the ready transformation of al-
dehydes into esters under the influence of traces 
of aluminum alkylates (Tishchenke), a ebaage 
evidently closely reIated to the Cannizzaro re-
action. A consideration of the mechanism in-
volved' in such ester formation, as well as that 
relating to  the halogenation of organic esters, 
leads to the conclusion that both are intimately 
related. 

Studies on  cellulose ohemistry ( P a r t  11). T h e  
action of chlori~ie on  organic esters: RALPH8. 
MONTONNAand HAROLDHIEBERT.NO satisfactory 
explanation has been given of the ready tmnsfor- 
mation of benzyl benzoate into benzoyl chloride 
under the influence of chlorine. Authors' ex-

periments on the chlorination of ethyl acetate 
indicate the reaction takes place in the follow-
ing stages: 

CH,CO-0-CH2-CH, +' -.........O..d 

CH3-CH GI-CHB+ GIz-

1 ..........0.. /

OH3CO-O-cH-C1-CH3-

1 ..........0..I 

CH3-bC1 Om-CH8-

I.......... 0.. 1 

? CH3COCl 

Evidence is being accumulated with a view to 
showing that all alpha chlor-esters (111) esist 
as cyclic rather than as open chain compounds. 

Tztberculinic acid-the nucleic acid of Iubercle 
bacilli: E L ~ R  andB. BROWN TREAT B. JOHN-
SON. Large amounts of tubercle bacilli, consist-
ing of human and bovine types, have been sub-
jected to analysis and hydrolysis and the nucleic 
acid purified and analyzed. An acid hgdrolysis 
of this acid (tubereulinic acid) has revealed the 
presence of thymine and cytosine as nornial 
pyrimidine constituents. Repeated examination 
has failed to reveal the presence of uracil. The 
usual purines, guanine and adenine are also pres- 
ent. An examination of the hydrolysis solution 
has produced evidence which proves that a hexane 
sugar functions in this nucleic acid molecule. 
Eoth formic and lavulinic acids have been iden- 
tified, being produced in large amounts. Only 
very small amounts of furfuraldehyde are pro-
duced on hvdrolvsis. 

Salts  o f  pseudothiozcreas and their application 
in the identifioation of organic acids: J .  J .  DON-
LEAvP and T.E. JOHNSON.I n  the course of in- 
vestigations dealing with the chemistry of fats, 
and the determination of structure of salts of 
pseudothioureas, i t  has been found that certain 
of these organic bases are characterized by their 
property of forming well-defined crystalline salts 
with the common organic acids. The salts so 
far exanlined are unique in that they are easily 
obtained in crystalline form, have definite melt!- 
ing points and serve admirably for purposes of 
identification. Thus far  benzyl pseudothioureas 
has been the base which has received the most 
attention. I t  rreems very probable that an ana-
lytical procedure may be developed through the 
use of these salts which will simplify our present 
methods of analyzing mixtures of organic salts. 

Tlzs catalytic decomposition of formic acid: 
C. J. ENGELDERand B. B,WESTCOTT. 

T h e  electronic conception of valence artd heats 
of co?nbustion. o f  or.qanic compounds: hf. S. 
KHARAsCH and B. SHER. 

CEARLESL.PARSONS, 
Secretary 


