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Photolytic and Reductive Activations of 2-Arsaethynolate in a Uranium-

Triamidoamine Complex: Decarbonylative Arsenic Groug-Transfer

Reactions and Trapping of a Highly Bent and Reduced For

Rosie Magnall,'™ Gabor Balazs,™ Erli Lu,'™ Michal Kern, Joris van Slageren,'* Egari a,l Y Asl¥ey J.
Wooles,[a] Manfred Scheer,*[b] and Stephen T. Liddle*™

Abstract: Little is known about the chemistry of the 2-arsaethynolate anion, but to date it has exclusively, L 1 uctions when reduced.
Here, we report the synthesis of [U(Tren™"%)(0CAs)] (2, Tren™ = N(CH,CH,NSiPr';);), which is the 't -arsaethynolate linkage. UV-

photolysis of 2 results in decarbonylation, but the putative [U(Tren™®)(4s)] product was not isolate ins 0" o (w1 -As,Hy) ] (3)
was detected. In contrast, reduction of 2 with [U(Tren™)] gave the mixed-valence arsenido [{U( °)}a(u-As ilery low yield. Complex 4 is
unstable which precluded full characterisation, but these photolytic and reductive reactions testi ; -ars lynolate to fragment with CO-

release and As-transfer. However, addition of 2 to an electride mixture of potassium-graphite ar : ; Tren")},{u-17°(0OAs): 1’ (CAs)-
OCAs}][K(2,2,2-cryptand)] (5). The coordination mode of the trapped 2-arsaethynolate in 5 is u
form of this ligand with the most acute O-C-As angle in any complex to date (O-C-As £ ~128°).
reduced O-C-As unit is unprecedented, and quantum chemical calculations reveal that re,

S jrom a new highly-reduced and -bent
ipping rather than fragmentation of this highly
-acceptor character to the O-C-As unit.

chemistry of actinide triamidoamine complexes,”! and in particular

complexes of ghe type [U(TrenTIPS)X]" or [{U(Tren"™®)},(u-X)1"
»CH,NSiPr’;);; X = formally charged ligand; n = 0 or
proven proficient at stabilising unusual main group

Introduction

Heavy valence isoelectronic 2-pnictaethynolate, OCE™ (E = P, As),

analogues of the cyanate ion, OCN’, are of growing fundamental

interest.!!

ents.”® In particular, we recently reported a successful attempt to
educed and bent form of 2-phosphaethynolate in the mixed-
ranium(I1I1I/IV) complex [{U(Trenms)}z{u—nz(OP):nz(CP)—
ryptand)] (I),l”? thus defying the usual fragmentation

However, for many years investigations were hampered by a  trap
paucity of methods to routinely access the heavier 2-pnictaethynol
This situation dramatically changed for 2-phosphaethynolate withy
[1a.2] Ctions of this ligand when it is reduced.”™ There are few
structurally confirmed examples of U-As linkages, and they all involve
in coordination and organometallic chemistry in 2016!"> a derivatives of HoAs " (Me;Si)As ™ and the above "As=C=As
little is known of its chemistry.™ Nevertheless, from the exapple.* Thus, we directed our attention to examining 2-
ynolate in a triamidoamine uranium environment because, given
tablished widely divergent natures of OCP™ and OCAs’ reduction

istries, and the fact that arsenic chemistry often sharply digresses

past decade and thus the use of that anion is burgeoning,’™" but the

2-arsaethynolate anion was only introduced to the pantheon

reduction chemistry it is becoming clear that when OC
reducing situations it always undergoes facile fragme
and often it cleaves by decarbonylation thus actin,
reagent.”* One exception to this emerging reactivity para m that of phosphorus congeners, the likely outcomes could not be
only report of OCAs™ reactivity with an actinide where re redicted. We were interested in determining whether under reducing
[U{N(OAr**™);3(DME)] [N(OAr**¥); = tri-anion of tris(2-hydroxy

3-(1-adamantyl)-5-methylbenzyl)amine] was treated with one an

conditions 2-arsaethynolate could act as an As-atom transfer reagent at
uranium, and the isolation of I also prompted the question of whether a

equivalents of [Na(OC As)(dloxane);] t i i bent 2-arsaethynolate, clearly very susceptible to cleavage, could be
diarsaallendiide products, respectively.™, trapped.
In recent years, we have been inve i Here, we report the synthesis of the first actinide-2-arsaethynolate

complex. Photolysis or reduction of this linkage can result in
decarbonylation fragmentations with arsenido complexes of uranium
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either isolated or implicated as intermediates that go on to form a
diarsane-1,2-diide. We also report that surprisingly a highly reduced
and bent form of 2-arsaethynolate can indeed be trapped, despite the
fact it seems to be even more reduced than the 2-phosphaethynolate
linkage in I and so should be subject to facile fragmentation.
Calculations suggest that reduction introduces donor-acceptor character
to the bent O-C-As unit, thus introducing some degree of carbene
character to this linkage. The reductive chemistry of 2-arsaethynolate

[c] reported here adds and contrasts to the emerging picture of
decarbonylation chemistry for this anion, and presents reactivity that is
distinct to the only other report of actinide reactivity with this ligand.

[d]
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Oxford Road, Manchester, M13 9PL, UK
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Results and Discussion

Synthesis and characterisation of a stable uranium(IV)-2-
arsaethynolate complex

Noting the prior incompatibility of uranium(I1I) with OCAs," but
that closely related OCP" is stable with less reducing uranium(IV),m
we first targeted a uranium(IV)-Tren"™> derivative as a starting point.
Accordingly, reaction of [U(TrenTIPS)(THF)][BPm] (I)W with base-
free [K(OCAs)][Q] in THF afforded the uranium(IV)-2-arsaethynolgte
complex [U(TrenTIPS)(OCAs)] (2) as green crystals in 56% iso

yield after work-up and recrystallisation from pentane (Scheme 1

A
[
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Figure 1. Molecular structure of
are set to 40%, and hydrogen at
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d adjusting for the different covalent radii
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r than O=C=As’, resonance form of this complex.
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Figure 2. Variable-temperature SQUID magnetometry plots (per U
ion) for powdered samples of 2 (triangles) and 5 (squares) over the
temperature range 2-298 K. Solid lines are a guide to the eye only.

Photolysis reactivity of the uranium(IV)-2-arsaethynolate linkage

We examined the photolytic reactivity of 2 with a 125 W UV-lamp.
Over one hour the green solution in benzene turns red-brown, and after
work-up brown crystals were obtained that were verified by a single
crystal unit cell check and spectroscopic techniques to be the
previously  reported  diuranium(IV)-diarsane-1,2-diide =~ complex
[{U(Tren™)},(u-n*n*As;H,)] (3, Scheme 1).°*°! The isolation of 3
suggests that photolysis of 2 initially results in decarbonylation, in
accordance with previous reports of the reactivity of OCAs ¥ to
produce the putative uranium(VI)-arsenido complex [U(TrenTIPS)(As)].
However, the U=As bond would be expected to be polar and thus
reactive and we postulate that it abstracts a He from solvent. In support
of this premise, we previously reported that when the uranium(IV)-
[{(UTren"™)(AsKy)}4] is treated with K-
sequestration reagents such as 2,2,2-cryptand the resulting U=As
linkage is so destabilised this ultimately affords the uranium(IV)-

arsenido  complex



arsinidene complex [U(Trenﬂps){ u-As(H)K(2,2,2-crypt)}],[Gh] and
when the photolysis of 2 is carried out in CsDs the As,D, isotopologue
of 3 is isolated.” " We suggest that “[U(TrenTIPS)(AsH)]” transiently
forms, but that this dimerises via U-As bond cleavage that would
provide the requisite electrons to reduce the uranium(V) ions back to
uranium(IV) and form the As-As bond.

It is germane to note that photolysis of [U(TrenTIPS)(OCP)] under
identical conditions does not promote any reactivity, which may reflect
the computed HOMO-LUMO gaps of OCP™ (4.11 eV, ~33,150 cm™)
versus OCAs™ (3.791 eV, ~30,580 cm'l), see below. Interestingly, there

"PS C-H activation chemistry when 2 is

is no evidence for Tren
photolysed as is found to be the case for the nitride congener
[U(Tren""®)(N)1.1" This may reflect the likely diminished ability of
the softer arsenido to homolytically rupture C-H bonds, even under

photolytic conditions, compared to the harder, more polarising nitride.

Reduction studies of the uranium(IV)-arsaethynolate linkage

Given our prior isolation of I, and that the HOMO-LUMO data
above suggest OCAs’ is more reducible than OCP", we treated 2 with
[U(Tren™®
strongly reducing. However, instead of trapping the O-C-As unit

)] in benzene directly since this uranium(IIl) complex is

between two uranium ions in a neutral version of I, we find that again
decarbonylation occurs, but here the putative [U(Tren" *)(As)] is
trapped by the reductant to give the mixed-valence diuranium-arsenido
complex [{U(Tren""®)},(u-As)] (4, Scheme 1).['"!

ﬁi

Qa)

yield. However, examin:
by single crystal X-ray
-phosphido anion
at we note with (30) statistically
d 2.889(4) A the UAsU core in 4
ymmetrical, which may reflect

f 4. It should be noted that
[6d.h]

exceedingly rare and

y occurs, so this combined with the
low isolated yie er characterization. However, the
identification of 4 is informative as it adds to the growing picture of the
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prevalent decomposition mode of OCAs™ by decarbonylation,”*! and
also it demonstrates that even though the OCAs’ ligand is O-bound in 2
this complex can still extrude CO
even if they convert into something else

crate arsenido derivatives,

ich may have general

implications for deliberate use of OCAs” as a transfer reagent.

focused on an electride; althou
strongly reducing our qualifatd

of 2 to a preformed

tion, from which brown
[K(2.2.2-cryptand)] ~ (5)
e yield (based on uranium

a dark green
$)Mm*(CAs)-0C
in 33% cryst

1:1:1 ratio resulted

[{U(Tren"")}2{u-n
was isolated from to

y-product of this reaction,
t be confirmed since despite
ould be isolated from the reaction mixtures.

Figure 4. Molecular structure of the anion component of 5 at 150 K.
Displacement ellipsoids are set to 40%, and hydrogen atoms, minor
disorder components, and the K-2,2,2-crypt cation are omitted for
clarity. The O-C-As unit is disordered over two positions in a 50:50
ratio with only one component being shown.

The crystal structure of 5 (Figure 4) confirms its structure and the
presence of a highly-bent As-C-O linkage bridging two [U(Tren"" )]
units in the anion component. The u-n*(OAs)m*(CAs)-OCAs
coordination mode is unique for 2-arsaethnyolate. The As-C and C-O
distances are 1.742(10) and 1.30(2) A, respectively; unfortunately
disorder of the O-C-As unit over two locations reduces the precision of
the bond metrics, but it is clear that the C-As bond is longer in 5
compared to 2 reflecting substantial charge transfer from the uranium
ions to the OCAs’ ligand. Further reinforcing the notion of a highly-
reduced form of the As-C-O linkage, the O-C-As angle in 5 is 128°
(av.), which is an significant departure from linearity for the O-C-As
unit. The UI-O1, Ul-Asl, U2-Asl bond distances are 2.294(7),
2.895(4), and 2.923(4) A, respectively, and are unexceptional. The Ul-
Cl distance of 2.54(2) A, is essentially the same as in L and
compares to distances of 2.576(12)-2.598(11) and 2.672(5) A in the
mesoionic and N-heterocyclic carbene complexes
[U{CN(Me)C(Me)N(Me)CH}(N")s] and [U{C(NMeCMe),}(N");] [N"
= N(SiMe;s),],I"" which together with the acute O-C-As angle suggests,



6 p—
Q

B sadxx g»&

54 — — G m—T7A —_

g 5 | A4.110 (?;Eg;&
Q0 Y,
§ioes | B S0

o0 - +14A +15A +1
[P-c-01® [P—C\O]O

Figure 5. Computed frontier orbital regions of the linear OCP" anion, bent OCP" anion (130
The energy scale is arbitrarily set such that 14A and 15A of linear OCP" are 0 eV. The OC

analogously to some reduced CO, and CS, complexes,"” that the C-
atom in 5 possess some carbene character when highly reduced. The U-
Namide (av. 2.324(9) A) and U-Namine (av. 2.776(7) A) distances are
averaged by the disorder, and towards the high end of such distances.”
This most likely reflects the overall anionic charge state of the
diuranium component of 5, but could also reflect the presence of
uranium(III) character since the anion portion of 5 can be formulated
as a ‘high spin” diuranium(IlI))AsCO-monoanion or a
diuranium(IV)/AsCO-highly-reduced ‘low spin’ form. Which of these
is the most appropriate electronic structure description is addressed
below.

The ATR-IR spectrum of 5 exhibits two absorptions at 1771 and
1737 em’, which can be attributed to v;-derived stretching modesgof
the O-C-As unit. This is consistent with charge accumulation on t
C-As linkage and a lowering of the C-As bond order, and. se
absorptions are at a slightly lower range than L' There are no

examples for comparison of side-on bound OCAs’, but the

5 fall in the range of side-on nz— and u—nzznz—coordination
OCP" anion (1890-1688 cm™).!"

The UV/Vis/NIR spectrum of 5 reveals mode
~1000 M" cm™) absorptions in the region 20,
suggestive of Laporte-allowed 5f-6d transitions of
along with multiple weak (e ~ 50 M cm™) f-f absorptions in
region. These data are distinct to the uranium(IV) complex 2 and

5f-6d absorptions of 5 are red-shifted by ~2,000 cm™” compared to

the
powdered 5 at 5 K reveals only one s

uranium(IIl) character. However,

indicates a uranium(IV/IV)-radic
situation for I where the corre

rved due to the

2 K the M vs H data reach
ted,'” and the magnetic
ike-for-like basis always lower than those
netic at 2 K. This suggests a dominance
and whilst we cannot rule out the
presence of any uraniu cter in 5 it would seem to be the

case that there is less uranium(IIl) and more uranium(IV) character
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nt OCAs™ anion (128°).
reference 7.

L[7]

ith the superior computed
o OCP". In order to probe the
in more detail we turned to quantum chemical

than in wach
acceptor capabi
electronic structur
DFT calculations.
Computati of the trapped and highly bent form
of arsaethynolate

In order to examine the electronic structure of 5 we first
nchmark th, mputed frontier orbitals of the OCAs™ anion itself
inst that CP" in linear and bent forms (Figure 5). As expected,
like-for-like basis they are largely similar, though the HOMO-
gap of linear OCAs’ is noticeably smaller than that of OCP”
ing that the former is easier to reduce. The top two occupied

) are a degenerate pair of mt* character across the O-C-P
unit that would be successively occupied if the OCAs" anion is reduced,
hence the facile proclivity of OCAs  to fragment when reduced.

and 24A being lifted, such that 23A if occupied would form a o-
metry lone pair and 24A would present a vacant p-orbital at the C-
tom for m-backbonding from a metal.

We geometry optimised the septet ‘high spin’ (septS) and ‘low
spin (quinS’) formulations of the anion of 5. The key difference
between these two spin forms is that in the former the MO that derives
from MO 23A of OCAs’ is only occupied in the a-spin manifold, but
in the latter both a-and f-spin orbitals are occupied. Interestingly,
however, whilst the computed O-C-As angle (136.5°) is over-estimated
for the former, for the latter it is under-estimated (120.0°). This
suggests that 5 lies between these two electronic structure extremes,
and so is not pure diuranium(IV) and has some diuranium(III/IV)
character but less so than L”" We note that quin5™ lies 21.3 kcal/mol
lower in energy than sept5’, and so the following discussion focuses on
quin5. Inspection of 457a and 457b (which derives from orbital 25A,
Fig. 5) of quin5 reveals that overall they are composed of ~20:80 U-
5f:C-2p character, thus equating to significant formal reduction of the
OCASs’ unit, and more extensively than I where 50:50 character was
found. This suggests, consistent with the superior acceptor character of
OCAs" compared to OCP" that the OCAs" linkage in 5 is indeed
strongly reduced. This would also account for the absence of any
observable uranium(III) character in the EPR spectrum of 5 since the
more extensive the reduction of OCAs’ the more non-Kramers
diuranium(IV) character can be ascribed. In addition, interestingly MO
458a (which derives from orbital 26A, Fig. 5) of quin5™ does not



possess pure Sf-character, being mixed weakly with a OCAs’ orbital of
26A-parentage to constitute a weak backbond (Figure 6b) further
supporting the notion of the As-C-O linkage in 5 as having some
carbene character and this is also consistent with the EPR data.

Figure 6. Selected computed a-spin molecular orbitals of quin5". a)
a-HOMO-4 (457a, -1.794 eV), b) a-HOMO-3 (458a, -0.651 eV).

The computed Mayer bond orders for the C-O, C-As, Ul-As, U2-
As, U2-C1, and U1-O1 bonds are 1.25, 1.03, 0.70, 0.79, 0.57, and 0.54,
respectively. As would be expected, this shows that reduction of
OCAs’ results in lowering of the C-O and As-C bond orders. The
computed MDC, charges for quinS are O (-0.37), As (-1.83), C
(-0.97), Ul (2.88), and U2 (3.53), and the latter charge is consistent
with extensive backbonding to the O-C-As linkage. Thus, the O-C-As
unit in quin5™ has a total computed charge of -3.17, which is ~ -0.2
more than the computed charge of the O-C-P unit in LI For
comparison, the Tren-amides have average relative computed char,
of —1.6 and so since an amide is formally a -1 charge ligand the
As unit in 3 is somewhere on the continuum from the radical diarfion to
trianion forms of arsaethynolate. Lastly, analysis of the
topology with QTAIM shows polar U-O, -As, and -C bond
bond critical point (BCP) p values of 0.08, 0.05 (av.
respectively. Most of these bonding interactions pr

spherical charge ellipticity (¢) distributions around
axes at their respective BCPs (¢ = 0.02-0.19), b,
exhibits an € value of 0.39 confirming the weak m-backbo

two-fold U-C bonding interaction.””

Conclusion

To conclude, by using uranium-Tren

.mediated He abstraction

) arsinidene. This
re no reactivity
with the HOMO-
In a similar vein, uranium(III)-

contrasts to the 2-phosph
under photolytic conditions
LUMO gaps of OCP" and O
mediated reducta ample of a bridging arsenido
rbonylation and As-transfer,
ynolate was O-bound to
strategies to deliberately prepare metal-
arsenido decarbonylation fragmentations here add
ominant fragmentation pathways of 2-
g an electride reductant a highly
olate with a unique coordination

mode has been trapped, thus defying the to date exclusive and facile
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fragmentation reactions of this ligand when it is strongly reduced. The
O-C-As unit in 5 is bent to an unprecedented degree due to extensive

backbonding from uranium to this li he combined experimental

and computational characterisation data diuranium(IV)-form
ibed as formally

nt with the

dominates with a O-C-As unit most likely
somewhere between di- and trianionic.
superior electron accepter cha
phosphaethynolate, which furt
chemistries of these two ani
and highly reduced for
O-C-As unit has d
carbene character to

, Royal Society (grant
t (RF/2018-545\4), National Nuclear
Laboratory, The Univ of Manchester and Regensburg, the
Deutsche Forschungsgemeinschaft, COST Action CM1006, and the
tional EPS’JK EPR Facility for generous funding and support.

ords: uranium * 2-arsaethynolate « decarbonylation * carbene ¢

functional theory

Goicoechea, H. Griitzmacher, Angew. Chem. Int. Ed. 2018,
b) L. Weber, Eur. J. Inorg. Chem. 2018, 2175.

ter, Z. Benkd, M. Bispinghoff, H. Griitzmacher, Angew.
Chem. Int. Ed. 2017, 56, 11226; b) M. Jost, L. H. Finger, J.
Sundermeyer, von Hénisch, Chem. Commun. 2016, 52, 11646; c) A.
R. Jupp, J. M. Goicoechea, Angew. Chem. Int. Ed. 2013, 52, 10064;
) D. Heift, Z. Benko, H. Griitzmacher, Dalton Trans. 2014, 43, 831;
e) I. Krummenacher, C. C. Cummins, Polyhedron 2012, 32, 10; f) F.
F. Puschmann, D. Stein, D. Heift, C. Hendriksen, Z. A. Gal, H. -F.
Griitzmacher, H. Griitzmacher, Angew. Chem. Int. Ed. 2011, 50,
8420; g) M. Westerhausen, S. Schneiderbauer, H. Piotrowski, M.
Suter, H. N6th, J. Organomet. Chem. 2002, 643, 189.

[31 a) S. Yao, Y. Grossheim, A. Kostenko, E. Ballestero-Martinez, S.
Schutte, M. Bispinghoff, H. Griitzmacher, M. Driess, Angew. Chem.
Int. Ed. 2017, 56, 7465; b) A. Hinz, J. M. Goicoechea, Angew. Chem.
Int. Ed. 2016, 55, 8536.

[4] a) C.J. Hoerger, F. W. Heinemann, E. Louyriac, M. Rigo, L. Maron,
H. Griitzmacher, M. Dreiss, K. Meyer, Angew. Chem. Int. Ed. 2019,
58, 1679; b) A. Hinz, M. M. Hansmann, G. Bertrand, J. M.
Goicoechea, Chem. Eur. J. 2018, 24, 9514; c¢) G. Hierlmeier, R.
Wolf, A. Hinz, J. M. Goicoechea, Angew. Chem. Int. Ed. 2018, 57,
431; d) F. Tambornino, E. E. L. Tanner, H. M. A. Amin, J. Holter, T.
Claridge, R. G. Compton, J. M. Goicoechea, Eur. J. Inorg. Chem.
2018, 1644; e) E. Ballestero-Martinez, T. J. Haddlington, T. Szilvasi,
S. Yao, M. Driess, Chem. Commun. 2018, 54, 6124; f) M. Joost, W.
J. Transue, C. C. Cummins, Chem. Commun. 2017, 53, 10731; g) A.
Doddi, M. Weinhart, A. Hinz, D. Bockfeld, J. M. Goicoechea, M.
Scheer, M. Tamm, Chem. Commun. 2017, 53, 6069; h) A. Hinz, J. M.
Goicoechea, Angew. Chem. Int. Ed. 2016, 55, 15515.

B. M. Gardner, S. T. Liddle, Chem. Commun. 2015, 51, 10589.

a) T. M. Rookes, E. P. Wildman, G. Balazs, B. M. Gardner, A. J.
Wooles, M. Gregson, F. Tuna, M. Scheer, S. T. Liddle, Angew.
Chem. Int. Ed. 2018, 57, 1332; b) B. M. Gardner, D. M. King, F.
Tuna, A. J. Wooles, N. F. Chilton, S. T. Liddle, Chem. Sci 2017, 8,
6207; ¢) T. M. Rookes, B. M. Gardner, G. Balazs, M. Gregson, F.
Tuna, A. J. Wooles, M. Scheer, S. T. Liddle, Angew. Chem. Int. Ed.

—_ —
N W
[ R



(7]
(8]

(9]

[10]

2017, 56, 10495; d) E. P. Wildman, G. Balazs, A. J. Wooles, M.

Scheer, S. T. Liddle, Nat. Commun. 2017, 8, 14769; ¢) D. M. King, P.

A. Cleaves, A. J. Wooles, B. M. Gardner, N. F. Chilton, F. Tuna, W.
Lewis, E. J. L. Mclnnes, S. T. Liddle, Nat. Commun. 2016, 7, 13773,
f) E. P. Wildman, G. Balazs, A. J. Wooles, M. Scheer, S. T. Liddle,
Nat. Commun. 2016, 7, 12884; g) B. M. Gardner, G. Balazs, M.
Scheer, A. J. Wooles, F. Tuna, E. J. L. McInnes, J. McMaster, W.
Lewis, A. J. Blake, S. T. Liddle, Angew. Chem. Int. Ed. 2015, 54,
15250; h) B. M. Gardner, G. Balazs, M. Scheer, F. Tuna, E. J. L.
Mclnnes, J. McMaster, W. Lewis, A. J. Blake, S. T. Liddle, Nat.
Chem. 2015, 7, 582; i) B. M. Gardner, F. Tuna, E. J. L. Mclnnes, J.
McMaster, W. Lewis, A. J. Blake, S. T. Liddle, Angew. Chem. Int.
Ed. 2015, 54, 7068; j) B. M. Gardner, G. Balazs, M. Scheer, F. Tuna,
E. J. L. McInnes, J. McMaster, W. Lewis, A. J. Blake, S. T. Liddle,
Angew. Chem. Int. Ed. 2014, 53, 4484; k) D. M. King, J. McMaster,

F. Tuna, E. J. L. McInnes, W. Lewis, A. J. Blake, S. T. Liddle, J. Am.

Chem. Soc. 2014, 136, 5619; 1) D. M. King, F. Tuna, E. J. L.
Mclnnes, J. McMaster, W. Lewis, A. J. Blake, S. T. Liddle, Nat.
Chem. 2013, 5, 482; m) D. M. King, F. Tuna, J. McMaster, W.
Lewis, A. J. Blake, E. J. L. Mclnnes, S. T. Liddle, Angew. Chem. Int.
Ed. 2013, 52, 4921; n) D. M. King, F. Tuna, E. J. L. Mclnnes, J.
McMaster, W. Lewis, A. J. Blake, S. T. Liddle, Science 2012, 337,
717.

R. Magnall, G. Balazs, E. Lu, F. Tuna, A. J. Wooles, M. Scheer, S. T.
Liddle, Angew. Chem. Int. Ed. 2019, 58, 10215.

a) L. N. Grant, B. Pinter, B. C. Manor, H. Griitzmacher, D. J.
Mindiola, Angew. Chem. Int. Ed. 2018, 57, 1049; b) C. J. Hoerger, F.
W. Heinemann, E. Louyriac, L. Maron, H. Griitzmacher, K. Meyer,
Organometallics 2017, 36, 4351; ¢) L. N. Grant, B. Pinter, B. C.
Manor, R. Suter, H. Griitzmacher, D. J. Mindiola, Chem. Eur,
2017, 23, 6272; d) C. Camp, N. Settineri, J. Lefévre, A. R. Ju
M. Goicoechea, L. Maron, J. Arnold, Chem. Sci. 2015, 6, 6379,

The synthesis of base-free [K(OCAs)] is based on the synthesis of
| for

[Na(OCAs)(1,4-dioxane),] in reference [3a]; see referen
full details.
See the Supporting Information for full details.

WILEY-VCH

[11] P.Pyykko, J. Phys. Chem. A 2015, 119, 2326.

[12] a) S. T. Liddle, Angew. Chem. Int. Ed. 2015, 54, 8604; b) D. R.
Kindra, W. J. Evans, Chem. Re, 14, 114, 8865; c) 1. Castro-
Rodriguez, K. Meyer, Chem. Com 6, 1353.

[13] a) H. A. Spinney, N. A. Piro, C. C. J. Am. Chem. Soc.
2009, /31, 16233; b) J. J. Curley, N. A. mmins, /norg.
Chem. 2009, 48, 9599; c) M. Scheeyl. Miiller, . Schiffer, G.
Baum, R. Winter, Chem 6, 1252; d) N. C. Mosch-
Zanetti, R. R. Schrock, W. . Wanninger, S. W. Seidel, M.
B. O’Donoghue, J. Am, 7, 119, 11037; e) J. A.
Johnson-Carr, N. . D. Hopkins, J. Am.
Chem. Soc. 199 J. Miiller, M. Hiser,
Angew. Chem. g) A. Strube, G. Huttner, L.
Zsolnai, Z. An 77, 263; h) A. Strube, G.
Huttner, L. Zso d. 1988, 27, 1529.

[14] . Chilton, A. J. Wooles, E. J.

m. Int. Ed. 2017, 56, 11534; b)

H. Nakai, . L. Rheingold, K. Meyer, Inorg.
Chem. 2004, .

[15] Ortu, C. J. Inman, A. Kerridge, L. Castro, L.

. Eur J. 2016, 22, 17976, b) A. Paparo, J. S.

P. Spaniol, L. Maron, J. Okuda, C. C.
Cummins, Angew. nt. Ed. 2015, 54, 9115; ¢) V. Mougel, C.
Camp, J. Pécaut, C. Copéret, L. Maron, C. E. Kefalidis, M. Mazzanti,
Angew. . Int. Ed. 2012, 51, 12280.

] a)D. R’T F. Moro, J. McMaster, J. van Slageren, W. Lewis, A. J.
Blake, SYT. Liddle, Nat. Chem. 2011, 3, 454; b) L. R. Avens, S. G.

Bott, D. L. Clark, A. P. Sattelberger, J. G. Watkin, B. D. Zwick,

norg. Chem. 1994, 33, 2248.
F. W Bader, T. S. Slee, D. Cremer, E. Kraka, J. Am. Chem. Soc.

9964, 1919965, and 1919966 (2, 4, and 5) contain the
ntary crystallographic data for this paper. These data can be
obtained free of charge from The Cambridge Crystallographic Data
Centre. All other data are available from the corresponding authors
on request.



WILEY-VCH

ToC Entry

In a triamidoamine uranium complex Author(s), C
2-arsaethynolate is shown to undergo (N \j“ & D
decarbonylation and As-transfer under s?g) o !g Page No. — Page

sponding Author(s)*

photolytic and reductive cond!tlons, 8 A o ® Title
and also an unprecedented highly s\ oy »2 @ ¥

bent and reduced form has been ) M c1y N /‘\?’\

trapped. =F



