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Figure 6.7. Molecular structure of complexes A12 showing thermal ellipsoids at the
50% probability level. Disorder of the As atom and one isopropyl group have been

removed for clarity.

More recently, we have had interest in extending the reactivity of the
phosphaethynolate reagent to the arsenic analogue, Na(OCAs)(dioxane)zs.14
Although this reagent is much more reactive and unstable than Na(OCP)(dioxane)zs,
we were able to isolate the arsenic analogue of 6.3, (nacnac)Sc(OAr)(OCAs) (A12)
(Figure 6.7, Scheme 6.7). The preparation of this complex follows the same procedure
outlined below for 6.3. Crystallographic details for this complex can be found in the
Appendix of Molecules.1> Although the products of reduction have yet to be isolated,
we expect that in due time we will be able to isolate

[K(OEtz)]z[(nacnac)Sc(0OAr)]2(OCAsAsCO) (6.5) (Scheme 6.7).
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Scheme 6.7. Synthesis of complex A12, starting from (nacnac)ScClz(THF) (6.1)
where Ar represents 2,6-'Pr2CsHs. Proposed synthesis of 6.5 from A12.

Experimental Details

General Procedures

Unless otherwise stated, all operations were performed in a M. Braun Lab Master
double-dry box under an atmosphere of purified dinitrogen or using high vacuum
standard Schlenk techniques under an argon or dinitrogen atmosphere. Hexanes,
tetrahydrofuran (THF) and toluene were purchased from Fisher Scientific and Et;0
was purchased from Sigma Aldrich. Solvents were sparged with argon for 20 minutes
and dried using a two-column solvent purification system where columns designated
for hexanes and toluene were packed with Q5 and alumina respectively, and columns
designated for Et20 and THF were packed with alumina. Deuterated benzene was
purchased from Cambridge Isotope Laboratories (CIL) and was sparged with
nitrogen for 20 minutes, then was dried over a potassium mirror, vacuum transferred

to a collection flask, and degassed by freeze-pump-thaw cycles. All solvents were
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transferred into a dry box and were stored over 4 A sieves. All sieves were heated to
200 °C under vacuum overnight prior to use. Celite used for filtrations was heated to
200 °C under vacuum overnight prior to use. 'H NMR spectra were recorded on a
Bruker AVIII 400 and AVII 500 MHz spectrometer, 13C NMR spectra were recorded
on a Bruker AVII 500 MHz spectrometer, and 3!P{1H} spectra were recorded on a
Bruker AVIII 400 spectrometer. A high resolution 500 MHz cryoprobe was also used
for collection of data for complex 6.4. 'TH NMR spectra are reported with reference to
residual proteo solvent resonances of C¢Ds at 7.16 ppm. 31P{1H} NMR spectra were
referenced to external H3PO4 (0 ppm). IR spectra were recorded on a JASCO FT/IR-
4600LE Spectrometer using clear disks and mini KBr plates. NaOAr was synthesized
from HOAr and NaN(SiMes)2 in toluene followed by filtration of the pale solid, and
washed with copious amounts of toluene, and then dried under reduced pressure.
Na(OCP)(dioxane)zs°d and (nacnac)ScClz(THF)!3 were prepared according to
published literature procedures. Elemental analyses were measured by Midwest

Microlab.

Synthesis of (nacnac)ScCl(OAr)(THF) (6.2)

To a light yellow solution of (nacnac)ScClz(THF) (6.1) (2.13 g, 3.52 mmol, 1 equiv.) in
10 mL THF in a 20 mL vial chilled to —35 °C for 15 minutes was added a 5 mL THF
solution of NaOAr (703.4 mg, 3.52 mmol, 1 eq.), also chilled to -35 °C for 15 minutes
prior to addition. NaOAr was added dropwise while stirring, and warmed to room
temperature. After stirring for 16 hours, the reaction mixture turned colorless, and a
noticeable precipitate had formed, NaCl. All volatiles were taken to dryness, and the
residue was extracted in 15 mL of toluene, and filtered over Celite for removal of
alkaline side product. Upon removing the volatiles in arene solvent, a very notable
color change to a bright green occurs concomitant with loss of THF. This is reversed
back to a colorless solution by dissolving the residue in THF after taking all toluene
to dryness. This colorless THF solution is then layered with 10 mL of hexanes and
stored at —35 °C overnight, resulting in the deposition of large amounts of a white

microcrystalline powder. The isolated powder is also very pure, but as confirmed by
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