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citrate on the rate of disintegration of virus in 6 31 
urea a t  about pH 7.5 was determined by separating 
the high from the low molecular weight material by 
high-speed centrifugation after different periods of 
time. Disintegration proceeded most rapidly in 0.1 M 
phosphate buffer, slightly less rapidly in  0.05 AT phos-
phate, 0.05 Ill. borate and 0.02 and 0.04 M citrate, and 
less rapidly in 0.01 and 0.3 R I  phosphate and 0.004 and 
0.12 M citrate. The rate was noticeably dower in 
0.024, 0.12, 0.24 and 0.71 M sodium chloride and in 
0.24 M citrate, and quite slow in 0.6 M phosphate, in 
1.4 ?rI sodium chloride and in the absence of electro-
lytes. The half-life periods of the native protein in 
the various urea-electrolyte solutions cover the range 
from less than 2 hours to more than a wcek. The effect 
of 4 different hydrogen ion concentrations on the rate 
of disintegration in 6 M urea and 0.1 M phosphate 
buffer was also studied. The rate v a s  greatest a t  p H  
8.2, slower a t  p H  7.4, much slower a t  p H  6.4 and 
almost negligible a t  p H  5.5. The disintegration of 
virus protein in 6 II urea and 0.1 lll phosphate buffer 
a t  pH 7 is similar to the urea denaturation of egg 
albuming in proceeding more rapidly a t  0' than a t  
25' C., but differs from it by proceeding more rapidly 
a t  40' than a t  25' C. The rates of reaction during 
the degradation of about 90 per cent. of the high 
molecular weight material a t  25' or 40' C. in 6 M 
urea and dilute buffers a t  about p H  7 may be described 
fairly satisfactorily by the equation of a first order 
reaction. Ilowever, the amount of high molecular 
weight active material remaining after about 50 hours, 
though quite small, may be as much as  10, times that 
predicted by the first order equation. 

I t  may be concluded that tobacco mosaic virus is 
rapidly disintegrated in 6 1T urea and 0.1 M phosphate 
buffer a t  p H  7, with appearance of free sulfhydryl 
groups, into lorn molecular weight protein components 
which contain no nucleic acid, exhibit no double refrac- 
tion of flow, are insoluble in dilute buffers, and, most 
important, possess no virus activity. The rate of 
degradation ~ a r i e s  midely with the concentration of 
urea, the concentration of electrolyte, the type of the 
electrolyte, the hyclrogen ion concentration and the 
temperature. These results, especially the demonstra- 
tion of the great effect of small changes in p H  or in  
electrolyte concentration on the rate of disintegration, 
a s  well as the earlier work on the clegradation of virus 
i n  solutions of soclium clodecyl sulfate,1° may provide 
information concerning the nature of the forces which 
hold together the large virus molecule. The conclusion 
of Frampton and Sauml1 that virus activity is asso- 
ciated with the low molecular weight products obtained 
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from tobacco mosaic virus upon solution in concen-
trated urea has not been confiymed. 
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SYNTHETIC VITAMIN Bo 

THE isolation of ritamin B, mas reported by 
Keresztesy and Stevens,l* of this laboratory, and also 
by other 

The structure of vitamin B, was studied a t  this lab- 
oratory, and the evidence which led to the structure is 
described fully in two papersi. which are about to 
appear. The structure of vitamin B, was shown to be 
2-methyl- 3 -hydroxy-4,5-di- (hydroxymethyl) -pyridine, 
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I. I h h n  and coworkersg-l1 have announced the re-
sults of researches which led to the same structure fo r  
the vitamin. 

I n  this laboratory, the complete synthesis of the 
vitamin B, has been accomplished, and we wish to de- 
scribe the results of the comparison of the synthetic 
vitamin B, hydrochloride with the natural vitamin B, 
hydroch1oride.l 

M.p. 206-208' C., mixed melting point with nat-
ural vitamin B, hydrochloride, 207' C. Positive ferric 
chloride test. 

Anal. Calc. fo r  C,H,,O,NCl: C, 46.72; H, 5.84; N, 
6.81. Found: C, 46.55, 46.64; H, 5.57, 5.69; S, 6.83, 
6.75. 	 The biological assay also.confirms these findings. 

A complete report of this work will be published in 
the near future. 
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