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Figure 5.-The R dependence of the wave function of each 
state and the ground-state stabilization energy due to  the 
interatomic CT interaction: $0 = COGG + COLELE- + COCTCT- 
for the ground state; $1 = C'LELE+ + C'CTCT+ for the excited 
state of the band a t  -20 kK;  $2 = C 2 ~ ~ L E +  + C 2 c ~ C T +  for the 
excited state of the band at -53 kK. 

state and the first excited state. This causes the rapid 
increase of the transition probability for the visible 
band with the decreasing R, because the moment is 
large for the transition between the CT- and CT+ con- 
figurations. The stabilization energy of the ground 
state amounts to 5 kcal/mol for Ni(dmg)z. This seems 
to be one of the reasons for the low solubility of Ni- 
(dmg)z and also for its particular crystal structure. 

From the above-mentioned discussion for the crystal 

spectra polarized parallel to the c axis, we can conclude 
that the sharp band a t  -20 kK is mainly due to the 
3d,, e- 4pz transition within a nickel ion and is intensi- 
fied in the crystal by borrowing the intensity from the 
interatomic CT excitation. Furthermore, the strong 
absorption peak in the vacuum ultraviolet region was 
found to be mainly due to the interatomic CT transi- 
tion. That is to say, we succeeded in observing the 
ne177 band characteristic of the interatomic CT inter- 
action in the Ni(dmg), and P-Ni(emg)s crystals. Since 
the present theoretical results on the crystal spectra 
depend to some extent on the adopted parameters, too 
much importance should not be attached to them from 
the quantitative point of view. Qualitatively, how- 
ever, the present treatment gives a reasonable inter- 
pretation of the observed crystal spectra. 

As is seen in Figure 3, the films of Pd(dmg)z and Pt- 
(dmg)z show spectra analogous to that of Ni(dm&. 
In  the visible region, they have strong bands a t  21.5 
and 15.1 kK, respectively, which correspond to that a t  
18.6 kK of Ni(dmg)z. Furthermore, another peak was 
observed for each complex in the region above 50 kK, 
corresponding to the 52.6-kK band of Ni(dmg),, though 
i t  is altered to some extent by the central metal ion. 
The conclusions obtained by the present theoretical 
calculation for the nickel vic-dioximes are considered to 
be also applicable qualitatively to the crystals of Pd- 
(dmg)z and Pt(dmg)z. 
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help in measuring the polarized absorption spectra in 
the vacuum ultraviolet region. 
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Fluoroalkyl halides of the types RI or RCHJ (R = perfluoroalkyl) react with several methylplatinum(I1) complexes con- 
taining the ligands P(CH3)2CSH; or As(CH3)&H; to give platinum(1Y) complexes whose stereochemistry has been deter- 
mined by 1H nmr spectroscopy, Fluorine-19 
nmr data are given: Complexes of the type ilans-PtIR( P(CH3)2- 
C6H; 1 (R = CF3, C2F5, or C3Fi) result from the decomposition of some of the platinum(1V) complexes. 

Long-range H-F coupling has been observed in many of the proton spectra. 
there is a wide variation in Pt-F coupling constants. 

Introduction 
Alkylplatinum( 11) and -platinum( IV) complexes can 

be prepared using Grignard or lithium reagents, 122 but 
the corresponding fluoroalkyl complexes are not acces- 
sible by these routes. Fluoroalkylplatinum(I1) com- 

plexes have been prepared by oxidative addition of 
fluoroalkyl iodides to platinum(0) species, and we now 
report the preparation of some platinum(1V) complexes 
containing fluoroalkyl groups by oxidative addition of 
fluoroalkyl iodides to methylplatinum(I1) complexes. 

* T o  whom correspondence should be addressed. 
(1) J. Cha t t  and B. L. Shaw, J. Chem. Soc., 705, 4020 (1959). 

Some of these compounds can be degraded readily to 
give fluoroalkylplatinum(I1) complexes. 

(2) J. D. Ruddick and  B. L. Shaw, Chem. Commun., 1135 (1967). (3) D. T. Rosevear and  F. G. A. Stone, J .  C h e m .  SOC. A ,  164 (1968). 
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Results and Discussion 
The complex cis-Pt(CH&Lz { l , L  = AS(C&)ZC~H~, 

or 2, L = P(CH3)2C6Ha) reacts a t  room temperature 
with CF31, CF3CFzI, CF3CFzCFzBr, CF3CF2CF2I, or 
CF3(CF&I to give adducts of configuration I (Figure 

X m x 
P 

L = P(CH,), C,H, or 
X = Br or I 

Figure 1.-Configurations of platinuni(1V)-fluoroalkyl deriva- 
tives. 

As(CH3& C,H,; R 2 fluoroalkyl ; 

1). This configuration follows from the lH (methyl) 
resonance patterns in the nmr spectra, which are rather 
similar to those found4 for complexes of the type 
PtI(CH&L2, configuration I (R = CHI). 

In complexes formed from 1 the methyl groups 
bonded to arsenic give two main resonances, showing 
that their time-averaged magnetic environment is 
different. This is because the As-Pt axis does not 
contain a plane of ~ y m m e t r y , ~  and this makes the two 
methyl groups attached to a given arsenic atom mag- 
netically nonequivalent. The difference in chemical 
shift between these two methyl groups increases as the 
length of the fluoroalkyl group increases. Complexes 
formed from 2 show similar effects: the methyl groups 
bonded to phosphorus give two doublets because of 
coupling with the 31P nucleus. In such cases it was 
difficult to measure J p t - H  because the satellite peaks 
were partially obscured by the main resonances. 

The lH resonance pattern of the methyl groups 
bonded to platinum in PtI(CH&CF3Qz [Q = P(CH3)2- 
C&] is similar to that f o ~ n d ~ ~ ~ ~ ~ '  for complexes of the 
type cis-Pt(CH&(PR& and shown4& to be characteris- 
tic of two methyl groups trans to two P(CH3)2CeH5 
ligands in platinum(1V) complexes. However there is 
some further splitting of the central doublet, presum- 
ably due to coupling with the adjacent l9F nuclei. 
McCleverty and Wilkinsons have observed H-F 
coupling of 0.5 Hz in C5H5Rh(CO)CF& As the length 
of the fluorocarbon chain is increased, the resonance 
pattern of the platinum-bonded methyls undergoes 
further changes ; however, JPt-H remains essentially 
constant (Table I). 

(4) (a) J. D. Ruddick and B.  L. Shaw, J .  Chem. SOC. A ,  2801 (1969); (b) 

( 5 )  B. L. Shaw and A. C. Smithies, ibid. ,  A ,  2784 (1988), and references 

(6) E. 0. Greaves, R. Bruce, and P. M. Maitlis, Chem. Commun., 616 

(7) F. H. Allen and A. Pidcock, J .  Chem. SOG. A ,  2700 (1968). 
(8) J. A. McCleverty and G. Wiiikinson, i b i d . ,  4200 (1964). 

ibid., A ,  2964 (1969). 

therein. 

(1967). 
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The lH resonance due to the metal-bonded methyls 
in PtI(CH&CFsAz [A = As(CH&C&] is a slightly 
broadened singlet, with satellites showing J F t - H  = 65 
Hz which is typical of methyl groups trans to As(CH&- 
C6H5 in platinum(1V) complexes. 4b The corresponding 
resonance for PtI(CH3)zRAz (R = n-C3F7 or n-C7Fls) is 
a 1 : 2 :  1 triplet ( J  = 1.4 or 1.6 Hz, respectively), which 
could be caused by coupling with the o(-CF2 group, but 
PtI(CH&C2FsA2 gives a doublet (J = 1.2 Hz) for this 
resonance and we are unable to account for this. 

Pyrolysis of PtI(CH&CF3QzI configuration I, gives 
truns-PtI(CFa)Qz and ethane in high yield. Loss of 
ethane rather than CF3CH3 probably reflects the much 
greater strength of the Pt-CF3 bond compared with 

The reaction of CFaCHzI with 1 gives an adduct to 
which we assign configuration I1 (Figure 1). The 
methyl resonance pattern consists of five singlets and 
one quartet, with accompanying satellites. Four of the 
singlets are due to the four nonequivalent methyl groups 
in the two As(CH3)&6Hb ligands and the fifth is due to 
the platinum-bonded methyl group trans to arsenic (the 
coupling constant to lg6Pt of 62 Hz is the magnitude 
expected4b for CH3 trans to As). The quartet must 
therefore be assigned to CH3 trans to CHzCF3: the 
platinum satellites (J = 68 Hz) indicate that this group 
is directly bonded to Pt. We can only explain the 
formation of a quartet (J = 1.1 Hz) in terms of coupling 
between the protons of this methyl group and the three 
IgF nuclei in the CH2CF3 group. 

The resonance due to the CHZ group in the above 
complex consists of two overlapping quartets (with 
satellites), showing that the two protons are nonequiv- 
alent (this was confirmed by comparison of the 60- and 
100-MHz spectra). It is interesting that J p O - ~  for one 
proton is 87 Hz but for the other one it is 89 Hz. 

An alternative configuration which would be expected 
to give six different resonances in the methyl resonance 
pattern is configuration 111. However, we discount 
this one on the grounds that both metal-bonded CH3 
groups are cis to the CFSCH~ group, and it is unlikely 
that any one of them would undergo long-range H-F 
coupling. 

Compound 1 reacts similarly with CF3CF2CH21 and 
with C F ~ C F Z C F ~ C H ~ I .  We again assign configuration 
I1 to the adducts, since the methyl resonance patterns 
are similar to that of the CF~CHZI adduct (Table I). 
The high-field methyl group appears as a 1 : 2 : 1 triplet, 
presumably because there is coupling to the P-CFZ group 
only. The resonance due to the CHZ group was not 
resolved, presumably because i t  consists of a large num- 
ber of relatively weak lines. 

In contrast to the above, 2 reacts with CF~CHZI,  
CF~CFZCH~I ,  or CF3CFzCF2CHzI to give adducts of 
configuration I ; their methyl resonance patterns are 
closely similar to those of the perfluoroalkyl iodide 
adducts (Table I). The resonance due to the CH2 
group could not be detected in the proton spectrum of 
any of these adducts, presumably because it consists of 
many relatively weak lines. 

Pt-CH3. 
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A solution of 1 in diethyl ether reacts with (CF3)2CFI 
to give the iodine adduct Pt12(CH3)2A2, configuration V 
(Figure 1). The configuration is assigned on the basis 
of (a) its red color (by analogy with the corresponding 
yellow chloride and orange bromide4b), (b) its methyl 
resonance pattern, which is similar to that of the corre- 
sponding chloride,4b and (c) its infrared spectrum, which 
shows v(Pt-C) 524 (m) and 6,(CH3) 1209 (s), 1231 cm-I 

The reaction of 2 with (CF3)2CFI is more complex 
and the products have not yet been fully characterized. 

trans-PtI(CH3)Qz reacts with CF31 a t  room tempera- 
ture to give the red complex Pt12(CH3)CF3Q2, configura- 
tion IV (Figure 1). The configuration follows from the 
IH (methyl) resonance pattern, in which the methyl 
groups in the phosphines appear as two triplets (plus 
satellites), indicatings trans phosphines with no plane of 
symmetry containing the P-Pt-P axis. The higher 
field triplet pattern consists of broader lines than the one 
a t  lower field, but the area under each is the same. 
P ~ I Z ( C H ~ ) C F ~ Q ~  is quite stable in solution, but pyrolysis 
gives trans-PtI(CF3)Qz and methyl iodide. 

trans-PtI(CH3)Qz reacts with CF3CF21 a t  room tem- 
perature to give initially the red adduct Pt12(CH3)- 
(CF3CF2)Q2, configuration IV, which has a similar 
methyl resonance pattern to that of the corresponding 
CF3 complex, except that the triplet due to the metal- 
bonded CHI group shows additional triplet fine struc- 
ture ( J  = 1.1 Hz), possibly due to coupling with the 
CF2 group. Solutions of Pt12(CH3) (CF3CF2)Q2 slowly 
decompose a t  room temperature to give trans-PtI- 
(CF3CF2)Q2 (and presumably methyl iodide). 

The only complex containing fluorocarbon which was 
isolated from the reaction of CF3CF2CF21 with trans- 
PtI(CH3)Qz was trans-PtI(CF3CF2CF2)Q2. This was 
probably formed by decomposition of an unstable Pt- 
(IV) coniplex of configuration IV. 

The preferential loss of CH31 from complexes of 
configuration IV again emphasizes the great strength 
of the perfluoroalkyl-platinum bond compared with the 
alkyl analogs, There is now much evidence elsewhere 
that this stability is due to overlap of filled metal d, 
orbitals with U* orbitals of the fluoroalkyl group. 

Discussion of the I9F Nmr Data.-The IgF nmr spec- 
tra of transition metal-fluoroalkyl complexes were first 
analyzed by Pitcher, Buckingham, and Stone.lo Sa- 
lient features are a large shift to low field for a CF2 
group bonded directly to a transition metal and strong 
coupling between a- and y-fluorine nuclei. Subsequent 
workSg11t12 has yielded similar results. 

Fluoromethyl Complexes.-Since the CF3 group is 
bonded directly to platinum, the l9F resonance is 
found a t  low field (Table I), much lower in fact than 

(4. 

(9) H. C. Clark and J. H. Tsai, J .  Ouganometal. Chem., 7, 515 (1967), 
and references therein; F. A. Cotton and R.  M. Wing, ib id . ,  9,  511 (1967), 
and references therein. 

(10) E. Pitcher, A. D. Buckingham, and F. G. A. Stone, J .  Chem. Phrs. ,  
86, 124 (1961). 

(11) M. L. Maddox, S. L. Stafford, and H. D. Kaesz, Adson.  Organomelol. 
Chem., 8, 26 (1965), and references therein. 

(12) P .  M .  Treichel and G. P. Werher, J .  Organometal. Chem., 7, 157 
(1967); A. J.  Mukhedkar, M.  Green, and F. G. A. Stone, J .  Chem. Soc. A ,  
3023 (1969). 

those for a-CF2 groups in the other complexes, The 
coupling constant to platinum is very high, being 
greater than 500 Hz. McCleverty and Wilkinson have 
found8 similar effects in a series of fluoroalkylrhodium 
complexes. 

Fluoroethyl Complexes.-The a-CF2 group in trans- 
PtI(CF3CF2)Qz is found to couple strongly with Ig5Pt 
( J  = 445 Hz) and with 31P ( J  = 27.5 Hz). The P-CF3 
also couples with Ig6Pt and 31P, but the coupling con- 
stants are smaller. We prefer to assign the 2.3-Hz 
coupling (Table I) to JP--F rather than J F ~ - F ~  because 
the a-CF2 resonance shows no indication of further 
splitting into quartets. In the platinum(1V) complexes, 
the coupling constants to lg5Pt are correspondingly 
smaller, except for the P-CF3 group in the complexes 
P ~ I ( C H ~ ) Z ( C F ~ C H Z ) Q ~ ,  configuration I, and PtI(CH&- 
( C F ~ C H Z ) A ~ ,  configuration 11, which shows a coupling 
constant to lg5Pt of ca. 100 Hz. The high value is not 
surprising however, since the two pairs of fluorines in 
trans-PtCl(HCF2CFZ)( P(CzH6)3} 2 have been shown13 to 
have JPO-F of 470 and 106 Hz, and the corresponding 
coupling constants in trans-PtC1(CH3CFzCFz) { As- 
(CH3)2C6Hb ) Z  are14 467 and 82 Hz, respectively, Clearly 
the presence of hydrogen atoms in the fluoroalkyl group 
has a pronounced effect on the platinum-fluorine cou- 
pling constants. 

Fluoropropyl Complexes. -Fluorine-fluorine coupling 
is found in the spectra of these compounds. The 
a-CFz resonance of trans-PtI (CF3CF2CF2)Q2 approxi- 
mates to a 1 : 3 : 5 : 7 : 7 : 5 : 3 : 1  octet, which can be 
interpreted in terms of an overlapping triplet of quartets. 
The triplet is due to coupling with 3 I P  and shows a 
similar coupling constant ( J  = 28 Hz) to that found for 
the a-CF2 resonance in the corresponding CF3CF2 
complex; the quartet ( J  = 11 Hz) is due to coupling 
with the yCF3 group, and this is confirmed by inspec- 
tion of the 7-CF3 resonance, which is a triplet ( J  = 11 
Hz), with each peak split further into triplets (J = 2.5 
Hz). We attribute the 2.5-Hz splitting to coupling 
with the P-CF2 group, but this could not be confirmed by 
inspection of the P-CF2 resonance, since that resonance 
is a slightly broadened singlet (no doubt there are 
contributions to the broadness from small coupling 
with 31P and with the cr-CF2). 

PtI(CH&(CF3CF2CP2)Q% and the corresponding 
bromide give a rather similar spectrum (Figure 2) 
except that  no P-y coupling is observed. PtI(CH3)z- 
CF&F2CF2)A2 gives a similar spectrum for the P-CFz 
and y C F 3  resonances, but the a-CF2 resonance is a 
quartet as expected when there can be no coupling 
with 31P. However, close inspection of the quartet 
shows that each peak is a doublet (separation 7 Hz). 
We think this must indicate that the two IgF nuclei in the 
a-CF2 group are slightly nonequivalent due to some 
asymmetry in the molecule (possibly caused by the 
asymmetrical arsine ligands). The resolution of the 
a-CFz resonance of the corresponding phosphine complex 

(13) H. C. Clark, K .  R. Dixon, and W. J. Jacobs, J .  Amer. Chem. Soc., 

(14) H .  C. Clark and R.  J. Puddephatt, unpublished results. 
90,2259 (1988). 
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Figure 2.-Fluorine-19 nmr resonances for P ~ I ( C H ~ ) Z ( C ~ F ~ ) Q Z ’  
configuration I ;  not to scale. 

was not as good and it is not surprising that a similar 
nonequivalence of the fluorines was not detected. 

P ~ I ( C H ~ ) ~ ( C F ~ C F ~ C H Z ) Q ~ ,  configuration I, gives a 
19F spectrum which consists of (1) a singlet with lg6Pt 
satellites ( J  = 20 Hz) attributable to the yCF3 group 
and (2) a 1 : 6 : 10 : 6 : 1 quintet which we consider to be a 
triplet (JF--H = 20 Hz) with overlapping lg5Pt satellites 
(JPQ--F 48 Hz) and assign to the P-CF2 group. PtI- 
( C H ~ ) ~ ( C F ~ C F ~ C H ~ ) A Q ,  configuration 11, gives a much 
more complicated spect um (Figure 3) because the four 

6; 275 nr 

Figure 3.-@-CFz resonance of PtI(CHs)2CHzCFzCF3)Az, con- 
figuration 11. 

ligands which are bonded to Pt adjacent to the fluoro- 
carbon chain are all different. This makes the two 
protons in the CH2 group nonequivalent (they could 
not be found in the proton spectrum, but the corre- 
sponding CF3CH2 complex shows this effect in the 
proton spectrum) and it seems that the asymmetry also 
affects the fluorine nuclei of the P-CFZ group so that 
they give the X Y  part of an ABXY spectrum. It is not 
possible to obtain all the coupling constants directly 
from our spectrum, but if we consider, as a first approxi- 
mation, that this is an X Y  spectrum (with each peak 
split into four), then we find that the difference in 
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chemical shift between the two fluorine nuclei, AF is, 
275 Hz (2.92 ppm) and the coupling constant between 
them, gem JF-F, is 258 Hz. There are additional 
satellite peaks in the spectrum, but they are insuffi- 
ciently well resolved for us to  be able to  assign values for 
JP~-F. 

Fluoroheptyl Complexes.-The l9F spectra of the two 
complexes PtI(CH3)2(C,FI5)L2 are very similar (Table 
I). The a-CF2 resonance is readily assigned because of 
its lQ5Pt satellites { J = 285 Hz, close to the value found 
for other a-CF, groups in Pt(1V) complexes). In the 
arsine derivative the main a-CF2 resonance is split into 
a broadened triplet ( J  = 20 Hz) and this may be caused 
by coupling with the y-CF2 group. The corresponding 
resonance in the phosphine derivative was unresolved. 

Experimental Section 
Microanalyses were carried out by the Schwarzkopf Analyti- 

cal Laboratory, New York, N. Y. Infrared spectra were re- 
corded as Nujol mulls on a Beckman IR-10 spectrophotometer 
calibrated against polystyrene film. Molecular weights were 
measured in benzene solution on a Hitachi Perkin-Elmer instru- 
ment, Model 115. Melting points were recorded by capillary 
methods and are corrected. The 60-MHz nmr spectra were 
recorded on a Varian Associates A-60 spectrometer. The 100- 
and 94.1-MHz nmr spectra were recorded on a Varian Associates 
HA 100 spectrometer. Variable offset for frequency-swept 19F 

spectra was obtained by replacing the manual oscillator with a 
variable external oscillator. 

Preparation of the Complexes [A = A S ( C H ~ ) ~ C ~ H $ ;  Q = 
P(CH&CsH6; L = A or Q] .-The preparation of ~ ~ S - P ~ ( C H ~ ) ~ L ~  
and trans-PtI(CH3)L~ is described elsewhere.4 All other com- 
plexes were prepared from these as follows (see Table 11). Petro- 
leum ether had a boiling range of 30-60’. Free iodine was re- 
moved from C3Fd and CTFlsI by shaking them with mercury. 

Procedure A.-About 2 ml of the fluoroalkyl halide was con- 
densed onto powdered cis-Pt(CH3)zLz (0.5 g) in a 20-ml Pyrex 
tube. The tube was sealed under vacuum and allowed to warm 
to  room temperature. Colorless crystals formed after 2 days. 
The excess fluoroalkyl halide was evaporated off and the product 
was washed with petroleum ether. 

Procedure B.-A solution of cis-Pt(CH&L2 (0.5 g) in the 
fluoroalkyl halide (2 ml) was set aside for 2 days in the dark a t  
room temperature. The excess fluoroalkyl halide was removed 
under reduced pressure and the resulting oil was allowed to 
crystallize under petroleum ether or methanol. The C ~ F I ~ I  
adducts were recrystallized from chloroform-petroleum ether. 

Procedure C.-Fluoroalkyl iodide (1 ml) was added to a solu- 
tion of cis-Pt(CHs),Lz (0.4 g) in diethyl ether (5 ml) and the 
mixture was set aside in the dark for 2 days. The CF3CH21 ad- 
ducts precipitated out. In the other cases the solution was 
evaporated to dryness under reduced pressure and the resulting 
oil was allowed to crystallize under petroleum ether. Recrystal- 
lization, if necessary, was done from chloroform-petroleum 
ether. 
PtI~(CH1)CF3Q2.-Trifluoromethyl iodide (3 ml) was con- 

densed onto trans-PtI(CH3)Qs (0.20 g) in a 20-1111 Pyrex tube 
which was sealed under vacuum. The red solution was set aside 
a t  room temperature for 3 days and red needles were formed. 
The excess CFaI was evaporated off and the residue was recrystal- 
lized from chloroform-petroleum ether or dichloromethane- 
methanol. 

P~Iz(CH~)(CF&F~)Q~.-A similar procedure was used, but the 
product did not precipitate from the reaction mixture. The red 
solution was evaporated to  dryness to give an oil which was 
crystallized from chloroform-methanol. 

trans-PtI(CF&F2)Qz.-A similar procedure was used, but with 
a reaction time of 1 month. The initially red solution became 
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colorless and evaporation of the excess CF3CF21 gave an oil which 
crystallized under methanol. 

trans-PtI(CF&FzCFJ)Q2 .-CF~CF~CFZI (2 ml) was added to  
trans-PtIjCH3)Q~ (0.18 g ) ;  the mixture was set aside in the dark 
for 1 day and then evaporated to  dryness and extracted with 
petroleum ether containing ca. 5% chloroform. The red residue 
did not contain fluorine. The extracts were evaporated to dry- 
ness and allowed to crystallize under methanol. 

Pyrolysis of PtI(CH3)&F3Qz.-The complex (0.49 g) was 
heated a t  180' under vacuum. The evolved gas was shown to be 
mainly ethane by its infrared spectrum. The residue was re- 
crystallized from methanol to  give trans-PtI (CF3)Q2 as white 
plates (0.40 g). 

Pyrolysis of Pt12(CHa)CF3Q2.-The complex (0.32 g) was 
heated to 225' under vacuum. The evolved gas was shown to be 
mainly methyl iodide by its infrared spectrum. The residue was 
recrystallized from methanol to give trans-PtI(CF3)Q2 (0.22 g). 

Reaction of cis-Pt(CHahL2 with (CF3)2CFI.-To a solution of 
cis-Pt(CH3)nhz (0.31 g) in diethyl ether (6 ml) was added (CF3)z- 
CFI (0.5 ml) which had been previously purified by shaking with 
mercury and distillation. The mixture was set aside in the dark 
for 2 days and gave a red precipitate of the iodine adduct PtL- 
(CH3)zA2, configuration V. A sample of (CFa)2CFI which was 
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kept next to the reaction vessel did not undergo any decomposi- 
tion to free iodine during this period of time. 

A similar experiment using cis-Pt(CH3)~Qn gave a mixture of 
products which have not yet been fully characterized. 

Other Reactions.-CH3CFnCl or CF3Br did not react with cis- 
Pt(CH312Qz using procedure -4; however addition of 1% ferric 
chloride and diethyl ether catalyzed the reaction of CF3Br and a 
product was obtained which had the 'H and 19F nmr spectra 
expected for PtBr(CHa)tCFsQ2. .4 satisfactory elemental anal- 
ysis could not be obtained, however. 

CFt=CFBr reacted with cis-Pt(CH3)2Q~, using procedure A, 
to give tmns-PtBr(CHa)Qz. 

tvans-PtI(CH3)Qs was recovered unchanged from a solution 
in CFlCHzI after 12 days in the dark a t  room temperature. 
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The circular dichroism (CD) and electronic absorption spectra of some oxovanadium(1V) complexes with tetradentate 
Schiff bases derived from (5')-( + )-propane-l,Z-diamine and (SS) - (  f )-cyclohexane-1,2-diamine have been measured in 
several solvents. On the basis of the CD data, both the preferred conformation of the central chelate ring and the absolute 
configuration of the flattened tetrahedral array of ligand donor atoms about the oxovanadium(1V) ion have been assigned. 
Improved band resolution occurs in the CD spectra compared to the absorption spectra, and tentative band assignments 
have been made. 

Introduction 
Previous studies have established the utility of 

circular dichroism (CD) measurements for determining 
the preferred chelate ring conformation and donor atom 
configuration of tetradentate copper(II),l nickel- 
(II),2i3 and z i n ~ ( 1 1 ) ~  complexes with optically active 
Schiff base ligands. In  this paper, the results of these 
prior investigations are applied to elucidate the stereo- 
chemical details of several analogous square-pyramida16r6 
oxovanadium(1V) chelates. The circular dichroism 
spectrum of a similar oxovanadium (IV) complex, 
VO(acac)*( -)pn,' has been published, but no attempt 
was made to interpret the data in terms of a particular 
stereochemical model. 

The electronic structures of oxovanadium(1V) com- 
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plexes have been the subject of many  investigation^,^^^ 
and several recent reports1°-12 have dealt specifically 
with the absorption spectra of complexes of the type 
reported here. The application of circular dichroism 
measurements to these complexes offers the possibility 
of revealing more detailed band splittings than are 
obtained from absorption spectra. This advantage of 
CD, which arises because of the signed bands, narrower 
band widths, and differences in selection rules, is 
sometimes limited by the adverse effects of overlapping 
bands of opposite sign.13 By a careful comparison of 
the absorption and CD spectra of a series of related 
complexes in several solvents, the ambiguities caused by 
band overlap can be minimized and additional spectral 
information may be obtained. 
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