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Sternberg et al. 9 that traces of carbon tetrachloride in 
carbon monoxide flames give rise to ions with an efficiency 
similar to methane appears to eliminate the suggestion 
that hydrogen participates in any form. However, 
this result must be regarded as inconclusive because 
apparently no prccautions were taken to exclude all 
traces of moisture from the gases used. 
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Separation of Coumarins 
SORl'TION on cation exchange resins allows the complete 
separation of some coumarins1 in dilute solution using a 
simple technique. A column of the styrene-divinylbenzene 
copolymer-type Imlphonic acid cation exchange resin, 
Dowex 50 W-X 4 (-100, + 200 mesh, Dow Chemical Co.), 
in the hydrogen form (bed length, 53 cm; bed volume, 
131 c.c.) has been used for this purpose. 

The coumarins investigated are divided into two groups. 
Group A includes coumarin, 7 -hydroxycoumarin, 8-
hydroxycollmarin and 7,8·dihydroxy-4-methyl coumarin; 
Group B includes 7.methylcoumarin, 3,4.dimethylcou. 
marin, 7 -methoxycoumarin, 6-methoxy -4-methy lcoumarin 
and 6,7 .dimethoxy . 4-methyl coumarin. 
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l!'lg. 1. Separation of (a) 7·hydroxycoumarin (W = 2·508 x 10-') and 
(b) 7-methoxycoumarin (IV = 2·446 x 10-'). W, solute content in 
m.eqlliv./100 c.c. of solution and sorbed on the resin bed. IV" No. of 

m.eqlliv. of solute in 100 0,.0,. of effluent sample. 

100 C.c. of solution (~5-6 x 10-< M) in 10 per cent 
methanol (by volume), containing only one compound 
from each group, was passed through the column at the 
rate of 5 c.c./min and the run was then continued with 
10 per cent methanol (by voltune) as influent, to elute the 
sorbed solutes on the column. The effluent was collected 
in samples and estimated for solute content by ultra­
violet absorption 2 • Each compound was eluted separately. 

Fig. 1 shows the separation obtained with a mixture of 
7 -hydroxycoumarin and 7.methoxycoumarin. 
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Chloro-olefine Complexes of Platinum 
ALTHOUGH the reactions of fluoro-olefines with transition 
m etal complexes have yielded very stable fluoro·olefine 
and fluorocarbon complexes1-. analogous reactions with 
chloro-olefines have hitherto resulted in chlorination to 
form metal chlorine bonds<-6. W e find, however, that on 
refluxing a benzene solution of Pt(PPh.). (ref. 7) with 
tetrachloroethylene the complex (PhaP).PtC.Cl. is formed 
in high yield as white air stable crystals with a melting 
point of 2780 C dec. This would seem to be the first 
example of a perchloro-olefine transition metal complex. 
The reaction of Pt(PPha)< with a number of halogeno­
olefines, for example, tetrafluoroethylene, trichloroethy­
lene, trans-dichloroethylene, 1,1 , I-trifluoro-2,3,3·trichloro-
2-propene, appears to be a general reaction for the pre­
paration of complexes of the type (PhaP).Pt olefine. The 
complexes prepared in this work and the recently de­
scribed tetracyanoethylene8 complex are considerably 
more stable than the olefine complexes of this type which 
were originally prepared with trans-stilbene, trans 4,4, 
dinitrostilbene and acenaphthylene9

• 

The infra-red spectrum of the tetrachloroethylene 
complex shows bands owing to carbon chlorine vibrations 
at 910, 804 and 796 cm-I • The other chloro-olefine com­
plexes also show carbon chlorine bands in this region 
of the infra·red. No band that can be attributed to a 
C=C stretching frequencyl0 is observed in the infra-red 
spectra of the tetrachloroethylene and trichloroethylene 
complexes between 2,000 and 1,500 cm-1. The compounds 
are probably best regarded as complexes of Pt (II), the 
olefine forming a three membered ring with the platinum 
by way of two cr bonds. 
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Doubly charged Negative Ions of Oxygen, 
Fluorine, Chlorine and Bromine 

ELECTRON impact processes give rise to both positive and 
negative ions. The negative ions are, in general, only 
about 10- 3 times as intense as the positive ions. In 
contrast with positive ions, only singly charged negat.ive 
ions have previously beon reported. Calculations involv­
ing the crystalline state, where d oubly charged negative 
ions (such as 0 = and S =) apparently do exist, indicate 
that the formation of 0 = from 0 - requires 7·8 eV in the 
gas phase1. The lifetime of a doubly charged ion in the 
gas phase would be expected to be short and has been 
predicted t.o be 10-10 sec or Jess2-too short for observation 
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