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The Structure of Acetatopentaamminecobalt(III) 
in [Co(NHa)6(CH3CO2)XClXClO4)

1 

Sir: 
The recent suggestion by Fraser2 that the bonding of 

the carboxylato groups in carboxylatopentaammine-
cobalt(IIl) complexes is an ionic bidentate linkage with 
both oxygen atoms equivalent led us to investigate the 
structure of the acetatopentaamminecobalt(III) complex. 
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Figure 1. Structure of the acetatopentaamminecobalt(III) ion. 
The average Co(III)-N distance is 2.00 A; standard deviations in 
bond distances ~ 0.02-0.03 A. 

Although the acetate group is known to act as a 
bidentate ligand in some of its complexes,3 the struc
ture proposed by Fraser contradicts some chemical 
evidence4; also, a seven-coordinate cobalt(III) species 
seemed unlikely. The crystal studied was [Co(NH3)s-
(CH3CO2)XCl)(ClO4).

6 The crystal is orthorhombic 
with cell constants a = 22.01, b = 9.75, c = 11.41 A.; 
the space group is Pbca. The measured density is 
1.84 g./cm.3 (the calculated density is 1.83 g./cm.3) 
which requires eight molecules per unit cell. The 
intensity data were collected with Mo radiation with a 
set of balanced filters using a GE XRD5 with a scintilla
tion counter. The residual for the 1143 observed 
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reflections was 14%. The hydrogen atoms were not 
included in the calculations. 

The structure for the acetatopentaamminecobalt(III) 
is shown in Figure 1. It is clear that the acetate is 
bonded to the cobalt by a monodentate linkage and 
that the two oxygen atoms of the acetate are non-
equivalent. The bond distances in the structure are 
similar to those found in related structures.6 

The carbonyl oxygen atom of the acetate is about 
equidistant from two ammonia nitrogen atoms with 
distances that indicate it is participating in hydrogen 
bonding with these nitrogen atoms. 

The carbonate group was recently found to act as a 
monodentate ligand in the complex, [Co(NH3)5C03]-
Br H2O.7 
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The Photochemical Rearrangement of Arylthiophenes 

Sir: 
When 2-phenylthiophene (1) is illuminated with ultra

violet light for 38 hr. at 80° in benzene solution, 3-
phenylthiophene (II) is formed in good yield. 
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Thus when 98 mg. of 2-phenylthiophene, m.p. 34.5-
35 V in 87 g. of benzene to which 6.5 g. of crystallized 
sodium thiosulfate was added was irradiated with a 
Hanau S-812 mercury high-pressure lamp and the 
reaction monitored using quantitative vapor phase 
chromatography,3 nearly all of the 2-phenylthiophene 
had disappeared after 38-hr. irradiation, while about 
40 mg. of 3-phenylthiophene was formed. Preparative 
v.p.c. then enabled the isolation of the major com
ponent 3-phenylthiophene, m.p. 90-91°, mixture melt
ing point undepressed; infrared and ultraviolet spectra 
are identical with those of authentic 3-phenylthio
phene. 4 
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