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General Procedures All manipulations were carried out in a glovebok,etse by means of
Schlenk-type techniques involving the use of aatgon atmosphere. Solvents were purified
employing a MBraun Solvent Purification System SPBe'H and**C NMR spectra were
recorded on a Bruker DPX 300 NMR spectrometielr 300.1 MHz,*C 75.5 MHz) with dry
dmsods as solvent at 20 °C. THel NMR spectra were calibrated against the resigeatbon,
the *C NMR spectra against natural abundani® resonances of the deuterated solvents
(dmsods oy 2.50 ppm and¢c 39.43 ppm). Infrared (IR) spectra were recordechgisiolid
samples prepared as KBr pellets with a ShimadziRFBAIOOS-spectrometer. Mass spectra
(ESI/APCI) were recorded on an Agilent Technolog&2l0 Time-of-Flight LC-MS
instrument. Microanalyses were performed on a LEEtNS-932 elemental analyser. The
thermal behaviour was studied by simultaneouslyplemi TA-MS measurements. A
NETZSCH thermoanalyzer STA 409 §kimmef, equipped with a BALZERS QMG 421,
was used to record the thermoanalytical curvedD(TA, TG, DTG) together with the ionic
current (IC) curves in the multiple ion detectiodID) mode®? Further experimental
details were as follows: DTATG sample carrier syst®t/PtRh10 thermocouples; platinum
crucibles (0.8 mL beaker); sample mass 11-17 mgagomed versus empty reference
crucible); constant purge gas flow of 100 mL/migar 5.0 (AIRLIQUIDE); constant heating
rate 10 K/min; raw data evaluation with manufaatsrsoftware PROTEUS (v. 4.3) and
QUADSTAR® 422 (v. 6.02) without further data treatment, sugh as smoothing.
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Experimental Section — Spectroscopic Details

Synthesis of K[L®'NiCO3]s. 1, by oxidation with N,O. A suspension of KL®'NiCO],
(80 mg, 63.7 umol),,>3in 5 mL hexane was exposed to an atmosphere®f The resulting
solution was stirred overnight and a brown suspensias formed. All volatiles were
removed in vacuo, and the residue was washed with fetrahydrofuranl was isolated as a
pure light yellow brown powder (45 mg, 11.4 umal, %). ESI/APCI-MS (250 V, neg, see
Figure S5): m/z (%): 619.3441 {fINiCO4]", calc.: 619.3409), 1277.6507 (KFENiCO;).,
calc.: 1277.6456), 1935.9533  AK™“NiCO3]5, calc.: 1935.9503), 2594.2591
(K3[L™®UNiCO3]4, calc.: 2594.2549), 3252.5626 {K™®“NiCOs]s, calc.: 3252.5596); IR
(KBr): » = 3170 (w), 3055 (w), 3017 (m), 2959 (vs), 2929 2908 (s), 2868 (s), 1922 (w),
1858 (w), 1796 (w), 1740 (w), 1623 (vs, €Q) 1614 (vs, CG), 1533 (m), 1521 (s), 1465
(m), 1445 (m), 1436 (m), 1409 (vs), 1382 (m), 1368 1322 (vs), 1294 (m, GO), 1252
(w), 1220 (m), 1208 (w), 1193 (w), 1183 (w), 116d)(1148 (w), 1099 (m), 1055 (m), 1032
(m), 1013 (w), 977 (w), 935 (w), 852 (w), 834 (B8 (m), 784 (m), 765 (m), 729 (w), 719
(w), 683 (w) cn; *H NMR (300.1 MHz, dmsal): 6 = 6.83 (m,3Juy = 7.5 Hz, 2H, ArpH),
6.72 (M,*Juu= 7.2 Hz, 4H, ArmH), 4.98 (s, 1H, EICC(CHb)3), 3.90 (M,*Jyn = 6.8 Hz, 4H,
CH(CHa),), 1.74 (d.2Jun = 6.6 Hz, 12H, CH(Els),), 1.27 (d,*Jun = 6.6 Hz, 12H, CH(El),),
0.84 (s, 18H, C(B3)3) ppm; *C{*H} NMR (75.5 MHz, dmsods): 6 = 164.6 (NCC(CHs)3),
164.0 COs), 145.2 (AriC), 142.1 (AreC), 123.4 (ArpC), 121.0 (ArmC), 96.4
(CHCC(CHp)3), 40.6 C(CHa)3), 32.5 (CCH3)3), 27.7 CH(CHa)2), 24.8, 23.1 (CHTHa),)
ppm; Elemental analysis calc. (%) fomi@i318KsN12NigO1s (3957.66 g-mal): C 65.55,
H 8.10, N 4.25; found: C 65.03, H 8.20, N 3.64.
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Synthesis of **1 by oxidation with N,O. A suspension of KL®'Ni**CO}L (60 mg,
47.7 pmol), 1 ,%* in 5 mL hexane was exposed to an atmosphere ,6f. Nhe resulting
solution was stirred over night and a brown suspensvas formed. All volatiles were
removed in vacuo, and the residue was washed with fetrahydrofuran‘®1 was isolated as
a pure light yellow brown powder (37 mg, 9.3 unt,%). ESI-MS (250 V, neg): m/z (%):
620.3438 ([IF“Ni**COy], calc.: 620.3409), 1279.6479 (KFENi**COy),, calc.: 1279.6456);
IR (KBr): v = 3169 (w), 3056 (w), 3018 (w), 2960 (s), 2930 (2908 (m), 2869 (m), 1923
(w), 1855 (w), 1796 (w), 1617 (w), 1570 (VSCO:*), 1555 (vs,°*CO:*), 1518 (s), 1465
(m), 1445 (m), 1437 (m), 1408 (vs), 1382 (m), 1368 1321 (s), 1270 (mM*CO:%), 1253
(m), 1220 (m), 1208 (w), 1193 (w), 1183 (w), 1164,(1148 (w), 1099 (w), 1056 (w), 1031
(w), 977 (w), 935 (w), 808 (m), 784 (m), 765 (m}L87(w), 683 (w) crit; *C{*H} NMR
(75.5 MHz, dmsdds): 6 = 164.0 £3COs) ppm.

Synthesis of K[L®'NiCO4]s, 1, by oxidation with O,. Solid KJL®™'NiCO], (28 mg,
22.3 umol),l, was treated with neat,@or 1 h. Immediately the sample turned light brown
After 12 h at room temperature in contact with kxane (0.5 mL) was added and the
resulting suspension was allowed to ripen for 3sdayhe residue was separated from the
solution and dried in vacuum to give 8 mdlq®.0 pumol, 27 %).

Employing™| instead ofl in this reaction leads to the formation’3f as proved by ESI-MS
(see Figure S5) antfC NMR spectroscopy. ESI-MS (250 V, neg): m/z (%20.3428
(IL®™"Ni®COy], calc.: 620.3409), 1279.6495 (KEENi**CO;],, calc.: 1279.6456); 1938.9627
(K[L®UNi**COs]5, calc.: 1938.9503); 2598.2756 {K™UNi*COs]s, calc.: 2598.2549);
3257.5901 (K[L"™®“Ni**COg)s, calc.: 3257.5596)**C{*H} NMR (75.5 MHz, dmsodg): J =
164.0 3COs) ppm.
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Figure S1.*H NMR spectrum of K[L"®“NiCO3]e, 1, dissolved in dmsdi.
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Figure S2.2°C NMR spectrum of K[L"®“NiCOs]s, 1, dissolved in dmsdoks.
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Figure S3.IR spectra of K[L"®"NiCO3]¢, 1 (black), and K[L®"Ni**COs, *°1 (red).
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Figure S4. veo region of the IR spectra recorded for[IK®'NiCOs]s, 1 (black), and
Ke[L™®"Ni**CO3]6, 121 (red).
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Figure S5.Mass spectra df (ESI/APCI, neg, black) antf1 (ESI, neg, red).
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Thermal Analysis and PulseTA” experiments.

The usual TA-MS curves illustrating the thermal &abur of the ligand precursor are shown
in Figures S6 an S7. The mass numbers m/z = 18dalked in the following as m18), m44,
and m45 are self-explaining in the given contexemglas m31 and m57 represent the possible

solvent residues methanol and hexane, respectively.
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Figure S6 and S7TA-MS curves of the ligand precursor Bt(17.090 mg) in Ar with the
IC curves for the mass numbers m/z = 18qH, 31 (CHO"), 44 ¢*C0O,"), 45 ¢°C0,"), and
57 (GHg").

Figure S8, however, summarizes the essential fesnfraPulseTA experiment that consists
of an internal calibration of the IC sigfiatepresenting the molecule expected to be released.
The known injected amount is then related to tlaetten peak by a simple area comparison
of the integral peak areas. The observation that dacomposition of the ligand alone
produces the mass number m44 as well (possiblynatigg from theiPr group, see Figure
S7) must not hinder a GQuantification provided one succeeds in separaim@dditional
contribution to the m44 from the basic intensitydieof the m44 trace.

The average value of 0.5 uV/s for the calibratieals in Figure S8 leads to a £@ass of
0.95 mg for the reaction peak which equals to guvalents of CQinstead of the expected
6 CO,. This was not satisfying even though the genanatec shape of the PTA experiment
was excellent. We tried, therefore, to succeed myewaluation via the mass number m45
(**c0,"), performed with the labelled compouddl. As only the carbonate carbon was
marked in**1, we expected a better distinction of “ligand carbsom the carbonate carbon,
both being responsible for the liberation of {J€f. Figures S6 and S7).
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The corresponding TA run is shown in Figure 9. Héme injected?CO, was represented by
the mass number m45°C0O,"). Accordingly, the IC curve for m45 exhibits arvémted area
ratio for calibration and reaction peaks compareth what shown in Figure S8, and the
injected volume of 1 mt%CO, corresponded to 0.0183 MO, only (cf. the natural isotope
ratio *°C : °C = 100 : 1). With the average value of 0.0081 pafis obtains 0.37 mgCO,
for the reaction peak which equals to 3 equivalasfts®CO, instead of the expected 6
equivalents of*CO,. Again, the quantification is not satisfying. las/found impossible to
distinguish between the different contributionsthe mass numbers m44 and m45, despite
utilisation of the labelled®1. This distinction would have been possible exdlelsi by
establishing anadditional intensity contribution to a given mass number, thg MS
sensitivity was obviously too low for it. Note fhdr that the small exothermal effect at
~ 260 °C, preceding the main decomposition steptrituutes as well to the total IC signal of

m44 and m45 which can be deduced from strongerifedplC curves (not shown here).
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Figure S8.PTA curves of*?1 (11.39 mg) in Ar with the IC curve for m/z = 4¥Q0,").
Before (170 °C) and after (400 °C) the reactionkpaaspectively, 1 mL gaseou$CO;

(1.83 mg CQ) was injected for calibration.
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Figure S9.PTA curves of*1 (10.62 mg) in Ar with the IC curve for m/z = 45C0,). At
160 °C and 390 °C, respectively, 1 m?CO, was injected for calibration (further
explanations in the text).
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Density Functional Calculations. Geometry optimisations were performed in redundant
internal coordinates using the Gaussian09 prograckame:’ The B3LYP functional’ was
employed together with the Def2-SVP basisgir C and H atoms and the Def2-TZVPD
basis setf for Ni, N, and O atoms, both taken from the EMShsB Set Exchange
Databas®'™ Very tight convergence criteria were chosen lier §CF procedure and a pruned
(99,590) “ultrafine” integration grid was used foumerical integrations. The program
NBO5.9°* was used for subsequent Natural Bond Orbital (NB@8Ilysis. Visualisation of
molecular structures was accomplished with the ramogGaussViewb.

A cutout of the molecular structure ob[K'™NiCO],, | as determined by X-ray diffraction
analysis was used as starting geometry for the marear model [[E“Ni(CO)]. The
optimised structure is shown in Figure S10 inclgddBO charges. Both the Ni and the C
(carbonyl) atom are positively charged. Due tortlatively small charge differences between

these two atoms no clear preference for a nucléoptiack of NO can be derived.

Figure S1Q Optimised molecular structure for the singletestaf [L"®"Ni(CO)]" including

NBO charges for selected atoms. Hydrogen atomeraried for clarity.
Attempts to optimise the geometry of a'™®fINi(CO)OJ intermediate with different

conceivable starting structures always led to tames [L'®“Ni(4°*-CO,)]” complex (Figure
S11).
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Figure S11 Three different starting structures of ar{Ni(CO)O] intermediate leading to
the same end structure (bottom right) after opttios. Hydrogen atoms are omitted for

clarity.

Cartesian coordinates (A) for the theoretical struture of [L®“Ni(CO)]", obtained from
geometry optimization:

Singlet state, E =3323.64290754 hartree

X y z
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OO0 0000O0000Z222
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