COMMUNICATION

www.rsc.org/chemcomm | ChemComm

N,C-bonded pB-diketiminato phosphenium cations
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The first examples of N,C-bonded p-diketiminato phosphe-
nium cations have been isolated as their triflate or tetrachloro-
aluminate salts, both of which have been structurally
characterized.

Despite the widespread use of B-diketiminates as supporting
ligands, until recently there were no examples of such complexes of
the group 15-17 elements' except for a B-bis(iminato)phosphorus
complex of tungsten.” Initial attempts to prepare N,N’-chelated
B-diketiminato derivatives of the group 15 elements resulted in the
acyclic y-carbon substituted compounds 1> and 2.* Subsequent
work has revealed that changing some of the B-diketiminate
substituents permits the isolation of the diimine isomers 3 and 4,
which can be converted into the chlorophosphenium salts 5 and 6,
respectively, by treatment with trimethylsilyl triflate (TMSOTT).>
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We now report the isolation of the first examples of
N,C-bonded p-diketiminato-substituted phosphenium cations.”
Our initial effort focused on the wuse of the ligand
[MeC(CMeNDipp),JH (L'H, 7; Dipp = 2.6-diisopropylphenyl)®
in the expectation that the presence of a y-methyl group would
disfavor substitution at this site. A toluene solution of
[MeC(CMeNDipp),JLi (L'Li) was treated with an equimolar
quantity of PhPCl,, following which the resulting yellow solution
was added to one equivalent of AICl;. After work-up of the
reaction mixture and recrystallization from hexane-CH,Cl,, a
yellow crystalline product (8) was isolated in a 46% yield.
Collectively, the NMR and MS data for 8 were consistent with
the formula [L'PPh]JAICL. Unfortunately, the X-ray crystal-
lographic data for this product were not of sufficient quality to
allow a detailed discussion of metrical parameters.'® Nevertheless,
the atom connectivities were clear (Fig. 1) and unequivocally
establish that the structure of 8 corresponds to the one shown in
Scheme 1. From the standpoint of the phosphorus center, 8 can be
regarded as an imine donor-stabilized phosphenium ion.!
Phosphenium ions with only two P-C bonds are not expected to

Department of Chemistry and Biochemistry, The University of Texas at
Austin, 1 University Station A5300, Austin, Texas, 78712, USA.
E-mail: cowley@mail.utexas.edu; Fax: (+1) 512-471-6822;

Tel: (+1) 512-471-7484

Fig. 1 View of the cation of 8 showing the atom connectivity with
thermal ellipsoids at 30% probability and hydrogen atoms omitted for
clarity.

be isolable because they lack sufficient m-donor stabilization.
However, it is known that such cations can be isolated when
coordinated to, for example, phosphorus donors.'?

Attention was turned next to the wuse of the
[HC(CMeNDipp),JH ligand (L?H, 9) with a view to obtaining a
phosphenium salt with improved crystallinity. It was thought that
the use of this ligand might provide some insight into the necessity,
or otherwise, of blocking the y-position. As summarized in
Scheme 1, the synthesis of 10 was carried out in a very similar
fashion to that described for 8, the main difference being the use of
TMSOTT rather than AlCI; for chloride ion abstraction. Colorless,
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Scheme 1 Preparation of N,C-chelated p-diketiminato phosphenium
cations.
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Fig. 2 View of 10 showing the hydrogen bond between the anion and
cation with thermal ellipsoids at 30% probability. Selected bond distances
(A) and angles (°): P(1)-N(1) 1.718(3), P(1)-C(5) 1.821(4), P(1)-Cl(1)
2.0955(15), N(1)-C(2) 1.385(4), C(2)-C(3) 1.385(5), C(3)-C(4) 1.396(4),
C(4)-C(5) 1.495(5), C(4)-N(2) 1.310(4), N(2)-C(18) 1.449(4), N(1)-P(1)—
C(5) 97.90(15), N(1)-P(1)-CI(1) 102.82(10), C(5)-P(1)-CI(1) 96.74(12),
P(1)-N(1)-C(2) 125.7(2), N(1)-C(22)-C(3) 121.9(3), C(2)-C(3)-C4)
123.7(3), C(3)-C(4)-C(5) 119.3(3), C(4)-C(5-P(1) 112.7(2), C(4)-N(2)-
C(18) 126.0(3).

crystalline 10 was isolated in a 42% yield. The "H NMR spectral
data for 10° are similar to those for 8, suggesting an analogous
mode of ligation for the B-diketiminate ligand. The presence of the
triflate anion was evident from the "’F NMR spectrum.” The *'P
chemical shifts for 8 (6 162.7) and 10 (6 149.4) are similar and fall
in the phosphenium ion region.

Confirmation of the structural assignment for 10 shown in
Scheme 1 was provided by a single-crystal X-ray diffraction
study.'® The crystalline state of 10 (Fig. 2) consists of an ensemble
of phosphenium cations and triflate anions. For each ion pair, one
of the triflate oxygen atoms [O(3)] is hydrogen bonded to the
unligated nitrogen atom [N(2)] of the B-diketiminate ligand. The
presence of this hydrogen bond is also evidenced by the detection
of an IR-active vibration at 3215 cm™'. The six-membered
PNCCCC ring adopts an envelope conformation. The atoms P(1),
N(1), C(2), C(3) and C(4) are planar within experimental error and
the “flap” of the envelope forms an angle of 45.99° with respect to
said plane. The P(1)-C(5) and C(4)-C(5) distances of 1.821(4) and
1.495(5) A, respectively, correspond to single bonds and the
N(1)-P(1) distance of 1.718(3) A falls in the range observed
for N—P donor-acceptor bonding. Although N(1)-C(2) and
C(3)-C(4) are shown as double bonds in the canonical form
depicted in Scheme 1 there is, in fact, considerable delocalization
across the N(1)-C(2)-C(3)-C4) fragment. Moreover, the
C(4)-N(2) bond distance of 1.310(4) A is indicative of partial
double bond character. Finally, there is a wide scatter of bond
angles within the PNCCCC ring, which range from 97.90(15)° for
N()-P(1)-C(5) to 125.7(2)° for P(1)-N(1)-C(2).

In summary, the first examples of N,C-bonded B-diketiminato
phosphenium ions have been prepared. These cations arise as a
consequence of C-H activation of the [-diketiminate ligands
employed. At what stage in the reaction sequence the C-H
activations take place remains to be elucidated. However, as

pointed out in the context of alkaline earth'* and Yb'*
B-diketiminate chemistry, a second deprotonation of a negatively
charged B-diketiminate ligand would represent an unusual reaction
pathway. Taken in conjunction with the work on group 15
B-diketiminates cited above, it is apparent that several reaction
pathways of similar energy are available when metallated-
B-diketiminates are treated with group 15 halide derivatives. The
outcomes of such reactions depend, infer alia, on the nature of the
B-diketiminate substituents, the particular group 15 reagent
employed, the reaction stoichiometry and the reaction conditions.
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