
THE MAGNETIC PROPERTIES OF NITROSYL PENTAMMINE 
COBALT CHLORIDE* 

By D. P. MELLOR~ and HAKNEKE WATERNAK? 

Widely divergent values have been reported by different workers for the 
magnetic moment of cobalt in nitrosyl pentammine cobalt chloride. The values 
range from 1 . 5  Bohr magnetons (B.M.) (Ghosh and Ray 1943) to 2.8 B.M. 
(Ray and Bhar 1928) ; values lying between these extremes have been reported 
by Milward, Wardlaw, and Way (1938), and Mellor and Craig (1944). The 
variations appear to be associated with the manner in which the compound is 
prepared. Specimens of the complex prepared in this laboratory without paying 
special attention to the exclusion of air appeared to have a moment of 2.0 B.M. 
I f ,  however, air is rigorously excluded during the preparation as described by 
Moeller and King (1953), specimens may be obtained with a molar susceptibility 
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as low as +765 x c.g.s. units at 23.2 "C. The moment calculated by allowing 
s correction of -132 x I O - ~  for diamagnetism is 1.46 B.M.1 The specimen for 
which this value was observed appeared under the microscope to be crystalline 
and homogeneous and was presumed to be pure.$ Its susceptibility increased 
on standing in moist air. Further measurements on the pure substance showed 
that its susceptibility was independent of field strength and that down to 95 OK 
it followed the Curie-Weiss law. The data are summarized in Table 1. Since 
the compound obeys the Curie-Weiss law it may be inferred that the abnormally 
low moment does not arise, as it does in cupric acetate, for example, from the 

* Manuscript received March 11, 1958. 
t School of Chemistry, X.S.W. University of Technology, Broadway, Sydney. 
j: A similar low value has been reported by Mr. A. A. Taggart (Auckland Cniversity College, 

N.Z.), who has investigated a wide variety of salts of this type. He obtained a value p= 1.39 B.M. 
(susceptibility 808 X T=24.8 "C) for the black chloride. This value is calculated from the 
formula p=2. 8392/(xMT) with a diamagnetic correction of 132 x 10-6. 

$ The identity of the compound was checked by means of an analysis for cobalt (Found : 
Co, 24.1 %. Calc. for [Co(NH4),n'O] C1, : Co, 24.1 %). 
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interaction of two metal atoms. The absorption of the compound is most 
marked ; under the microscope even thin crystals appear almost black. This 
suggests that the cobalt atoms may exist in two oxidation states (Co(I1) and 
Co(II1)). The moment calculated on the assumption that the compound is a 
dimer (p=2.06 B.M.) is consistent with this view of its constitution though it 
is difficult to see how an inner orbital d2sp3 bonded Co(I1) complex could be 
formed with the ligands available (NH, and NO). It would seem that nothing 
short of a complete crystal structure analysis will clear up the constitution of 
this puzzling compound. 
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ALKALOIDS OF THE AUSTRALIAN APOCYNACEAE : EOPSIA 
LONGIPLORA NERR.*t 

DC. THE IDENTITY O F  KOPBAMINE 

By N. G. BISSET,~ W. D. CROW,$ and YOLANDE M. GREET// 

In  recent years, a number of papers has appeared on the alkaloids of Kopsia 
fruticosa (Roxb. ex Edwards) A.DC. (Bhattacharya, Chatterjee, and Bose 1949, 
and subsequent papers) and E .  ZongiJIora Merr. (Crow and Xiohael 1955). 
The former authors reported the isolation of an alkaloid kopsine (C,,H,,O,N,) 
for which structure I was subsequently suggested (Bhattacharya 1986), while the 
latter reported four alkaloids, kopsinine (C2,H2,02N2), kopsiflorine (C,,H,,O,N,), 
kopsilongine (C2,H,,O6B2), and kopsamine (C,,H,,O,N,), the last two being 
separated only with great difficulty. As a result of further examination of 
kopsamine and Bopsilongine it has now been shown that the two " alkaloids " 
previously reported were in fact not completely pure. Their separation, which 
will be discussed more fully in a subsequent paper, has proved extremely difficult 
and no large-scale method has yet been effective. Analysis of small pure samples 

* Manuscript received February 10, 1958. 
f For Part I of this series see Crow and Michael (1955). 
$ Treub Laboratory, Kebun Raya Indonesia, Bogor. 
§ Division of Industrial Chemistry, C.S.I.R.O., Melbourne. 
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