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This possibility was investigated as follows: assuming easily- 
derived relationships among a, b, c and d, a computer program 
was developed which minimized the deviations of the experi- 
mentally-determined values of kob~d from a line determined by 
eqn (10) as the values of a, b, c and d were varied within the 
constraints imposed by the relationships.t It was found that very 
reasonable values of the coel~cients could be obtained such that 
the standard deviations of points from the curves described by 
(10) were comparable to the standard deviations of the points 
from the best least-squares line obeying eqn (6). Typical plots of 
kobsd VS [PBu3"] obtained through use of this program are ex- 
hibited in Fig. 2. 

Thus it is demonstrated that the data are best rationalized in 
terms of mechanism (7), for which rate law (8) is applicable. 
Given the complexity of this rate law, however, no significance 
should be attached to actual values of the coelficients obtained 
through the data analysis. 

However, the results clearly demonstrate the accessibility of 
two reaction pathways in this system, one involving unimolecular 
ring-opening, the second, a concerted displacement of one end of 
the chelating ligand by PBu3". Thus (1) obeys the generalization 
that two reaction pathways are observed in the great majority of 
ligand-exchange reactions of the octahedral carbonyl complexes 
of Cr, Mo and W[2]. That two such pathways are observed for 
the three metals, for substrates containing a wide range of 
substituents, and for an equally wide range of incoming nucleo- 
philes, indicates that the two pathways are closely-related, and 
thus that the interchange process most probably involves 
significant bond-breaking accompanying formation of the tran- 
silion state. 
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Fig. 2. Plots of kobsd VS [PBu3"] for reaction of (DTO)W(CO)4 
with PBu3" at three temperatures, curves are computer-drawn, 

assuming rate law (10). 
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On the purported [Coen~S203CI] and [Coen2S203]Br 

(First received 30 January 1978; in revised form 19 May 1978) 

In the cousse of trying to prepare thiosulfate complexes of 
Co(Ill), we found two reported preparations, for [Co¢n~$203CI] 
[1] and for [Coen2S203]Br [2], that appear to be in error. The 
purpose of this note is to correct these reports. 

Reagent grade chemicals were used throughout. Chromato- 
graphic separations were performed on Sephadex SP-C25-120 

and Q-25-120, cation and anion exchange resins, respectively, 
eluting with dilute NaCI or NaCIO4 solutions at neutral pH. 
VisibleoUV spectra were taken on a Beckman DB-GT and IR 
spectra were obtained on a Perkin-Elmer 337 in Nujol mulls 
between KBr plates. 

RESULTS AND DISCUSSION 
[Coen2S203CI]. Sen Gupta (I) reported that the action of 
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thiosulfate on an aqueous solution of trans [Coen2Cl2]CI or trans 
[Copn2Cl2]CI resulted in the precipitation of dark-green, crystal- 
line solids, which he identified as [Coen2CIS203] and 
[Copn2CIS202] ,  respectively, on the basis of elemental analyses. 
Repeating his preparations for both the ethylenediamine (en) and 
propylenediamine (pn) homologues, we confirm the production 
of sparingly soluble dark-green crystalline solids; for simplicity 
we refer to the en homologue hereafter, although similar results 
were obtained for the pn compounds. Chromatographic separa- 
tion of an aqueous solution of the dark-green solid produces no 
evidence of a charge-neutral species; rather two ion~ are found, 
the UV-vis spectra and chromatographic behavior of which 
match that of the cation, trans [Coen2CI2] + (Amix(nm): 616~ 436 
(sh), 390, 304, 248), and the anion, trans [Coen2(S20~)2]-  
(Amx(nm): 596 (sh), 544, 334, 213), to which Akamatsu et al. [3] 
have assigned a bis (aniono-S) structure on the basis of this 
spectrum. The IR spectrum of the solid 0360--450 cm -~) contains 
no lines not contained in the spectra either of trans [Coen2Cl:]Cl 
or of Na trans [Co¢n:,($203)2] [4]. Moreover a saturated solution 
of Na trans [Co¢n2($203)2] mixed with a saturated solution of 
trans [Coen2Cl2]Cl produces a dark-green, crystalline solid 
whose spectral properties match that of the compound discussed 
above. We conclude that there is no evidence to support the 
structural assignment of Coen2S203Cl (or Copn2S203C1);  rather the 
appropriate formulation is the monocationic-monoanionic salt, 
trans [Coen2Cl2] ÷ trans [Coen2(S203)2]-, and similarly for the pn 
homologne. 

[Coen2S203]Br. Duff's preparation [2a] of this salt from 
[Coen2OeCO]Br and BaSzOyH20 was verified by Ray and 
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Sarkar[5] and promulgated in Schlessinger's preparative 
handbook [2b], in which a quantitative yield was reported. 
In our hands, repeated attempts to prepare 
[Coen2S203]Br yield a brown solid of variable composition; 
chromatographic separation of a solution of the crude product 
reveals the presence of at least four anions and three cations. 
The UV-visible spectra and chromatographic behavior are 
consistent with the principal cation being [Coen3] 3+, with trace 
amounts of [Coen2(OH2XSO3)] + [6] and unreacted 
[Coen202CO]+; the principal anions are cis and trans 
[Coen2($203)2]- [3] and Br-; recrystallization from water yields a 
solid of variable composition containing only [Co¢n3] 3+, Br- and 
trans [Coen2($203)2]-. No evidence of an unidentified univalent 
cation in other than trace amounts is found. We conclude there is 
no evidence for the production of the salt [Coen2S203]Br. 
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Reactions of copper(H) complexes of phenylamido substituted quadridentate Schiff-base 
Ugands 

(Received 6 April 1978) 

The quasi-aromatic property of the coordinated/]-diketones has 
been substantiated by their facile electrophilic substitution reac- 
tions at the ring y-CH carbon[l]. Attempts have been made to 
isolate the complexes with heteru groups at the ring 3,-CH carbon 
to understand the influence of a substituent on the quasi-aromatic 
property of the other chelate ring(s). Complexes of this type have 
been isolated in the case of tris(acetylacetonato)cobalt(III)[2]. 
However, similar complexes are not known in the case of ~- 
ketoimine complexes. In fact, the reactions of/3-ketoimines are 
much less investigated[3], probably due to their hydrolytic in- 
stability. This note reports reactions of Schiff-base Cu(II) 
complexes (la and lb, Scheme I) with N-bromosuccinimide, 
N-chlorosuccinimide, NzO4 and nitric oxide and characterization 
of the resulting products. 

EX-rERIMEh~AL 
Materials. The mono-substituted phenylamido Schiff-base 

copper(II) complexes (la and Ib) were prepared by reacting 
ammoniacal copper(II) solution in methanol with N,N'-ethy- 
lene/iso-propylene-bis(acetylacetoneimine) and phenyfisocyanate 
(mole ratio 1 : 1) in ether. Pale violet crystals of the complex were 
obtained after keeping the reaction mixture at room temperature . 
for 2 hr. The yields of the complexes (95%) obtained by th i s  
procedure are much higher than that by the reported method [4]. 
N-bromosuccinimide (NBS), N-chlorosuccinimide (NCS) (both 

Riedel) were recrystallized from water before use. Nitric 
oxide[5] and N,O([6] were prepared by the known procedures. 
Analar grade solvents were used for the preparation and 
purification of the complexes. 

Preparation of the complexes. Reaction of la (i) with NBS or 
bromine vapours: A mixture of la (0.001 mole) and N-bromo- 
succinimide (0.001 mole) in 50 ml chloroform was refluxed over a 
waterbath for about 7 hr. The solution was cooled and ether 
(100ml) was added to obtain a green precipitate (50%). It was 
filtered, washed thoroughly with ether and recrystallised from 
chloroform. Reaction of the complex with bromine vapours 
offered the same complex. (/i) with NCS" A procedure analogous 
to the one described in (i) was employed in the reaction of la 
with NCS. The complex was recrystallised from chloroform. 
Yield, 55%. (iii) With N204: A clear solution of la (0.001 mole) in 
chloroform was treated with N~O4. The reaction mixture was 
maintained at room temperature for about 4-6 hr. Addition of 
ether (100ml) to the resulting dark reddish solution yielded a 
brown precipitate. It was filtered and recrystallised from chloro- 
form. Yield, 70%. (iv) With nitric oxide. The complex la (0.002 
mole) was dissolved in chloroform (80 mi). Nitric oxide purified 
over sodium hydroxide pellets was then bubbled vigorously 
through the above solution for about an hour, during which the 
colour of the solution changed from violet to dark brown. The 
reaction vessel was closed and left at room temperature for 


