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PARAMAGNETIC RESONANCE OF 
OCTACYANOTUNGSTATE(V)1 

Sir: 
The paramagnetic resonance of crystalline potas

sium octacyanotungstate and its aqueous solutions 
has been observed. A polycrystalline sample of 
composition K3W(CN)8-0.55H2O yields a single 
almost symmetrical resonance a t room tempera
ture. The g value at the center of the peak is 
1.98. The breadth of the peak between points of 
extreme slope is 30 oersteds. 

An aqueous solution, approximately 0.01 M in 
W(CN) 8 , yields a symmetrical resonance of 
three lines. The central intense line occurs a t 
g = 1.972 with, breadth between points of extreme 
slope of 9.3 oersteds. The two satellites, each of 
intensity 7 ± 3 % of tha t of the central peak are 
separated by 52 oersteds. The central peak in all 
probability arises from ions containing W184 which 
has zero nuclear spin and is 8 6 % abundant ; the 
satellites are the hyperfine components associated 
with W183 which has spin V2 and is 14% abundant . 

The spectrum of the aqueous solution is unusual 
in its sharpness. Owing to rapid relaxation proc
esses, most paramagnetic compounds of heavy 
elements have lines so broad a t room temperature, 
t ha t the resonances are not easily observed. The 
hyperfine coupling constant is unusually large, 
corresponding to a magnetic field of 6 X 106 

oersteds a t the tungsten nucleus. The results 
suggest the possible usefulness of W(CN) 8 in 
experiments involving alignment of the nuclei of 
some of the radioactive isotopes of tungsten. 

The conventional description of W ( C N ) 8 

ascribes the paramagnetism to an unpaired elec
tron occupying a d orbital. The isotropic hyper
fine interaction here described requires admixture 
of a configuration containing unpaired electrons in 
s orbitals.2 Fur ther experiments with dilute solid 
solutions of W(CN) 8 in single crystals of a 
diamagnetic substance are required for more com
plete determination of the nature of the electronic 
wave function. 

An a t t empt was made to measure the rate of 
electron exchange between W(CN) 8 and W-
(CN)8 by the observation of the spectrum of 
the former in the presence of the latter. At con
centrations of W(CN) 8 lower than 0.02 M no 
broadening of the hyperfine components of W183-
(CN)8 was observed. With W(CN) 8 at 
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0.04 M a slight broadening, of the order of one 
oersted, was observed. If the broadening arises 
from the electron exchange reaction, the ra te con
s tant for the bimolecular exchange is 4 X 108 

liter mole _ 1sec. _ 1 . The absence of broadening a t 
lower concentrations establishes this value as an 
upper limit, i.e., k ^ 4 X 108 liter mole _ 1 sec . _ 1 . 
Previous work with radioactive tracers3 '4 has 
indicated tha t &> 4 X 104 liter mo le - ' s ec . - 1 . 
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THE PARTIAL STRUCTURE OF NOVOBIOCIN 
(STREPTONIVICIN).1 II. 

Sir: 
The isolation and properties of novobiocin have 

been described.2 - 4 The present studies, added to 
those previously reported,6 indicate tha t it is a Cg 
sugar at tached glycosidically to the 7-position of 
3- [4-hydroxy-3- (3-methyl - 2 - butenyl) - benzamido ]-
4,7-dihydroxy-8-methylcoumarin. 

Novobiocin (I) (C8IH36N2On), is cleaved by the 
action of hot acetic anhydride to yield 4-acetoxy-3-
(3-methyl-2-butenyl)-benzoic acid (II) and a neu
tral compound, C23H26N2Oi0 (HI) . 6 Hydrolysis of 
I by 4 N hydrochloric acid in 60% ethanol gave an 
optically inactive acid, C2 2H2 iN09 (IV), which upon 
cleavage with hot acetic anhydride yielded 2,2-di-
methyl-6-chromancarboxylic acid (VI) and an opti
cally inactive neutral compound, CnHnNO 5 (VII).5 

In addition to IV, the acid hydrolysis affords an 
(1) The Upjohn Company Registered Trade Mark for novobiocin 
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