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1 Experimental Section

1.1 General considerations

All manipulations were carried out using standawhl&k and glove box techniques under an
atmosphere of high purity argon or dinitrogen. Bang, toluenen-hexane and-pentane were
either dried and distilled under inert gas over IH4 sodium or potassium, or taken from an
MBraun solvent purification system and degasseor pa use’H and**C{*H} NMR spectra were
recorded on a Bruker AV 300, Bruker AVII 400 or RBem AV Il 500 spectrometer in deuterated
benzene or toluene and were referenced to theuadsid or **C{*H} resonances of the solvent
used.’Li NMR spectra were recorded on a Bruker AVII 4Giestrometer in deuterated benzene
and are referenced against an external aqueoussbi@ion. Yields or conversions in solution were
determined by integration dH NMR spectra against an internal standard (suatesidual GDsH
from deuterated benzene, added hexamethylbenzene MNate that severain situ reactions
afforded dark (typically black-brown) reaction mirgs containing (final or intermediate)
[{(“'nacnac)Mg}Cs] complexes of typically low charge fullerides thate poorly soluble and
formed a dark precipitate during reactions. Thusatiq”'nacnac)Mg units contributed to the given
solution yields or conversions even though theyegsgnted the dominating species in solution. For
comparison, starting materials f{tacnac)Mg}] 1 and complexes [{{nacnac)Mg}Csq 2b-d
showed good solubility in these experiments. SeteNMR spectra are collected in section 2. IR
spectra were recorded on neat solids using a P&tkner Spectrum GX IR (ATR) spectrometer.
UV/Vis spectra were recorded using a Shimadzu U¥Bl8ouble beam spectrophotometer in
sealable quartz cells. Melting points were deteeulim sealed glass capillaries under argon and are
uncorrected. Elemental analyses were performedhbyBlemental Analysis Service at London
Metropolitan University. gy was purchased from Alfa Aesar (99 %) and storeal giove box. The
syntheses of [{{nacnac)Mg}] 1 (1a Ar = Dip,* 1b Ar = Dep? 1c Ar = Mes? 1d Ar = Xyl%)® were
performed according to literature procedures. Abbtens: s = singlet, d = doublet, t = tripletzq

quartet, sept = septet, br = broad, vbr = very thraa= multiplet.



1.2 Reactions of [{(*"nacnac)Mg},] 1 with Ceo: preparations and for mations of complexes 2-5

1.2.1 Reactions of [(Dipnacnac)M g}2] lawith Cgo

N.B: formation of [{""nacnac)Mg}Csq 2a has so far never been observed, likely for steric
reasons. Attempts at bulk isolation of {fhacnac)Mg}Cs 3a and [{(°"nacnac)Mg}Csg 4a gave
black-brown solutions characteristic of f{ifacnac)Mg}Csq products, but only black-brown
powders of questionable purity, as judged'ByNMR spectroscopy from redissolving samples,
could be obtained from the mixtures.

[{(°Pnacnac)M g},Ceo] 3a

Ceo (8.50 mg, 11.8 pmol) and RPnacnac)Mg}] 1a (10.4 mg, 11.8 umol, 1.00 equiv.) were added
to an NMR tube with J. Young valve and benzdgn€0.5 mL) was added, giving a black-brown
reaction mixture. The mixture was left standingam temperature and the reaction was followed
by *H NMR spectroscopy at regular intervals. Full canption of [{(°"nacnac)Mg}] la was
observed after one day, giving Tlnacnac)Mg}Ceo 4a. After further two daysda was fully
consumed and good conversion td’fitacnac)MgCeso 3a was observed. Yield (solution): 81%.
Crystals of solvates of3a suitable for X-ray crystallographic analysis wegeown from
concentrated solutions in benzefieH NMR (400.1 Hz, benzengs, 298 K)o = 1.31 (d,Jun =

6.8 Hz, 24H; CH(El3),), 1.66 (d,Jun= 6.8 Hz, 24H; CH(El3),), 1.91 (s, 12H; NCHj3), 3.53 (sept,
Jun = 6.8 Hz, 8H; EI(CHs)o), 5.21 (s, 2H:y-CH), 6.91-7.18 (m, 12H; AH); *C{*H} NMR
(125.7 MHz, benzends, 293 K) 0 = 24.0 (CHCH3),), 24.5 (CHCH3),), 30.2 CH(CHjy)), 96.1
(CH), 125.2 (ArC), 126.9 (ArC), 141.6 (ArC), 143.4 (ArC), 155.4 Cg), 171.8 (N\CCH).

[{(°Pnacnac)M g}4Ceo] 4a

Ceo (10.5 mg, 14.6 umol) and fPnacnac)Mg}] 1a (25.0 mg, 28.3 pmol, 1.94 equiv.) were added
to an NMR tube with J. Young valve, benzefd0.5 mL) was added and the black-brown mixture
was left standing at room temperature for five dags followed by'H NMR spectroscopy at
regular intervals. Yield (solution): 42 % (Note:|Ala was consumed}a was the main species in
solution and a dark precipitate was present.).rAfe days, single crystals dh suitable for X-ray
crystallographic analysis were grown by layeringpacentrated benzemkg-solution withn-hexane.

'H NMR (400.1 MHz, benzends, 295 K)d = 1.25 (d Juy = 6.7 Hz, 48H, CH(El3)2), 1.52 (d,Ju

= 6.6 Hz, 48H, CH(EB3),), 1.73 (s, 24H, NCHy), 3.26 (septJun = 6.9 Hz, 16H, EI(CHj3),), 4.95

(s, 4H,y-CH), 6.90-7.29 (m, 24H, AH). **C{*H} NMR (100.6 MHz, benzenes, 296 K)J = 24.4
(CH(CH3),), 24.6 (br., CHCH3),), 30.1 CH(CHz),), 95.6 CH), 124.6 (Ar<), 126.6 (ArC), 141.6
(Ar-C), 143.8 (ArC), 166.2 (br.Csp), 171.3 (NCCHg).



1.2.2 Reactions of [(°®nacnac)Mg}] 1b with Ceo

[{(°*®nacnac)M g}sCao] 20

Toluene (30 mL) was added to a mixture of°ffaacnac)Mg}] 1b (215.0 mg, 0.279 mmol,
3.24 equiv.) and § (62.0 mg, 0.086 mmol) at room temperature andtaek-yellow solution was
stirred at room temperature for 2 h. All volatileere removed, and the black-brown oily residue
was dissolved im-hexane (20 mL) given a black-brown solution. 3tgrat 3°C for two days
afforded black-brown crystals of ft"hacnac)Mg}Csq 2b suitable for X-ray crystallography. The
filtrate was concentrated ta. 10 mL and stored at -20°C to give a second croplatk-brown
crystals. (N.B.: After drying under vacuum, theseps afforded a microanalysis that supports the
composition of2b. It can not be ruled out that these crystallinepsr are mixtures of
[{( "*Mnacnac)Mg}Csq 2b and [{(**Pnacnac)Mg}Csq 5Sb, see the NMR spectroscopy section. A
percentage ofbb would however lead to a worse fit for the micrdgteal results.) After
dissolution in benzends, *H NMR spectroscopy of both crops showed that a uméxtof
compounds had formed, including Tffhacnac)Mg}Cesqg 4b and a second product showing broad
resonances for thg-diketiminate ligand tentatively assigned as°fftacnac)Mg}Csd 5b (and
further supported by other NMR spectroscopic dattdjough only trace quantities of
[{(°*"hacnac)Mg}] 1b were present. Adding [{ffnacnac)Mg}] 1b to a sample of the isolated
crystalline material in benzemk- or tolueneds afforded increasing resonances assigned to
[{( P*hacnac)Mg}Csd] 2b after several days; this process was faster aaield temperatures. The
formation of 2b was supported by*C{*H} NMR spectroscopy including the appropriatgsC
resonance. Obtained crystals were dried under vaciield = 133.0 mg (51%); Mp.: retains
black-brown crystallinity up to 280°C (limit of mtélg point apparatus)H NMR (400.1 MHz,
benzeneds, 295 K)o = 1.48 (t,Jun = 7.6 Hz, 72H; CHCH3), 1.72 (s, 36H; NCH3), 2.75 (dqJun

= 15.2, 7.6 Hz, 24H; B,CHj3), 2.80 (dq,Jun = 15.2, 7.6 Hz, 24H; B,CHs), 4.95 (s, 6Hy-CH),
7.23-7.39 (m, 36H; AH). *C{*H} NMR (100.62 MHz, benzends, 298 K)J = 15.0 (NGCH3),
24.1 (CHCHs), 25.5 CH.CHs), 95.9 CH), 125.6 (ArC), 126.7 (ArC), 137.7 (ArC), 146.0 (Ar-
C), 153.2 Ceo), 170.0 (NCCH3); *H NMR (400.1 MHz, toluenels, 295 K):d = 1.49 (t,Juy =
7.5 Hz, 72H; CHCH3), 1.74 (s, 36H; NCHs), 2.74 (dqJun = 14.8, 7.4 Hz, 24H; B,CH;3), 2.80
(dq, Juu = 14.8, 7.4 Hz, 24H; B,CHs), 4.96 (s, 6Hy-CH), 6.94-7.38 (m, 36H; AH); “*C{'H}
NMR (100.6 MHz, toluenels, 295 K)J = 15.3 (NGCHs), 24.4 (CHCHa3), 25.9 CH,CHs), 96.2
(CH), 126.0 (ArC), 127.1 (ArC), 137.6 (ArC), 146.3 (br.; Ar€), 153.5 (br.;Csg), 170.3 (br.;
NCCHs); *H NMR (499.9 MHz, toluenels, 193 K) 6 = 1.49 (vbr. t, 72H; CbCHs), 1.69 (br. s,
36H; NCH3), 2.76 (vbr. dq, 24H; B,CHs), 2.85 (vbr. dq, 24H; B,CHz), 4.88 (br. s, 6Hy-CH),
7.11-7.50 (m, 36H; AH); **C{*H} NMR (125.7 MHz, toluenedg, 192 K)J = 15.3 (NCH5), 24.9
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(CH,CH3), 25.6 CH,CHs), 96.5 CH), 127.1 (ArC), 137.1 (ArC), 146.6 (br.; Ar€), 153.0 (br.;
Cso), 169.9 (br.; NCCHy); IR (nujol), v~/cm: 2963 (s), 2930 (m), 2872 (m), 1661 (m), 1620 (s),
1591 (w), 1549 (s), 1489 (w), 1443 (m), 1362 (834 (w), 1265 (m), 1177 (s), 1105 (m), 1059
(w), 1022 (m), 932 (w), 854 (m), 795 (m), 760 (B)0 (w), 570 (s), 523 (m); elemental analysis:
calculated for @ oH19gMigsN12: C, 83.09; H, 6.57; N, 5.54%; found: C, 82.83:6-69; N 5.38%.

[{(°*nacnac)M g}.Ceo] 30

Toluene (30 mL) was added to a mixture of°ffhacnac)Mg}] 1b (59.0 mg, 0.077 mmol,
1.10 equiv.) and & (50.0 mg, 0.069 mmol) at room temperature andotaek-brown solution was
stirred at room temperature for 2 h. The soluti@swoncentrated to 7 mL, layered withexane
(20 mL) and was allowed to stand for two days foxgna brown polycrystalline precipitate. Black-
brown crystals of [{{*"nacnac)Mg}Csq 3b suitable for X-ray crystallography were grown by
slowly cooling a concentrated benzehesolution from 50°C to room temperature. Yield
(polycrystalline precipitate) = 47.0 mg (45%) NMR (499.9 MHz, benzends, 298 K) 6 = 1.45

(t, Jan = 7.5 Hz, 24H; CHCHs3), 1.88 (s, 12H; NCHs), 2.87 (dq,Jun = 15.0, 7.5 Hz, 8H;
CH2CHs), 3.10 (dgJun = 15.0, 7.5 Hz, 8H; B,CHg), 5.22 (s, 2Hy-CH), 6.67-7.13 (m, 12H; Ar-
H); BC{*H} NMR (125.7 MHz, benzenes, 295 K) 6 = 14.8 (N@CHs), 23.4 (CHCHs), 26.0
(CH,CHs), 96.4 CH), 126.6 (ArC), 127.5 (ArC), 129.3 (ArC), 137.3 (ArC), 144.8 (ArC), 156.5
(Cso), 171.5 (NCCHs); *H NMR (499.9 MHz, toluenel 295 K)J = 1.45 (t,Jun = 7.7 Hz, 24H;
CH,CH3), 1.89 (s, 12H; NC8H3), 2.86 (dqJun = 15.0, 7.6 Hz, 8H; B,CHs), 3.08 (dgJun = 15.0,
7.6 Hz, 8H; ®1,CHg), 5.22 (s, 2Hy-CH), 6.88-6.96 (m, 4H; AH), 6.99 (s, 4H; AH), 7.10 (m,
4H; Ar-H); *C{*H} NMR (125.7 MHz, toluenedg, 295 K)J = 15.1 (NCHs), 23.8 (CHCHs), 26.4
(CH.CHs), 96.8 ¢-CH), 127.0 (ArC), 127.8 (ArC), 129.6 (ArC), 137.7 (ArC), 145.2 (ArC),
156.6 (br.:.Cso), 171.9 (NCCHs); *H NMR (499.9 MHz, toluene# 193 K)d = 1.39 (br. tJqn = 7.3
Hz, 24H; CHCHa), 1.78 (br. s, 12H; NCBz3), 2.64 (vbr. dgJun = 15.7, 8.0 Hz, 8H; B,CHy),
2.96 (vbr. dgJun = 14.8, 7.5 Hz, 8H; B,CHs), 5.17 (br. s, 2Hy-CH), 6.94 (s, 6H; AH), 7.17 (s,
6H; Ar-H); BC{*H} NMR (125.7 MHz, toluenads, 193 K)& = 14.9 (NGCHs), 24.1 (CHCH>), 25.6
(CH,CHg), 96.9 (br.;CH), 126.4 (ArC), 127.1 (ArC), 129.6 (ArC), 137.0 (ArC), 145.2 (ArC),
156.1 Cso), 171.3 (NCCHj3); Note; one Ar€ resonance is believed hidden under the strongsblv
resonnces; IR (nujol), v~/ch 3657 (br. w), 3055 (m), 2870 (w), 2839 (w), 16/9), 1628 (m),
1551 (m), 1512 (m), 1443 (s), 1396 (m), 1366 (&Y.3L(m), 1204 (w), 1173 (s), 1103 (w), 1018 (br.
m), 964 (w), 864 (m), 795 (m), 764 (s), 725 (m)4g®e), 571 (s), 525 (s); Elemental analysis
afforded acceptable values for H and N, but vak#éstoo low for C. This carbon deficiency was

attributed to either incomplete combustion or inifpes in the sample.



[{(°*nacnac)M g}4Ceo] 4D

Ceo (8.3 mg, 12.9 umol) and [{thacnac)Mg}] 1b (10.0 mg, 13.0 umol, 1.00 equiv.) were added
to an NMR tube with J. Young valve, and benzdg€0.5 mL) was added resulting in a black-
brown reaction mixture. The mixture was left stagdiat room temperature and followed by
'H NMR spectroscopy at regular intervals. Complaiasemption oflb and good conversion to
[{( "*fnacnac)Mg}Csd 4b was observed after 52 h, plus the formation ofralkquantity of a
black-brown precipitate. Attempts at bulk isolatioh[{( "*hacnac)Mg}Csq 4b gave black-brown
solutions characteristic of f{nacnac)Mg}Cs products, but only black-brown powder of unclear
purity, as judged byH NMR spectroscopy upon redissolving, could be ioleth from the mixtures.
Yield (solution): 71%. The assignment of {{fnacnac)Mg}Csg 4b was aided by the broad
fulleride resonance in thEC{*H} NMR spectrum. Quantities of complex Phacnac)Mg}Ced]

4b were also generated when solutions containifffiacnac)Mg}Csg 2b (containing increasing
quantities o4b and5b) were briefly exposed to aifH NMR (499.9 MHz, benzends, 295 K)J =
1.37 (t,dun = 7.5 Hz, 48H; CHCHa3), 1.67 (s, 24H; NCHj), 2.64 (dq,Jun = 14.9, 7.4 Hz, 16H;
CH,CHs), 2.85 (dqJun = 14.9, 7.4 Hz, 16H; B,CHs), 4.92 (s, 4Hy-CH), 7.01-7.14 (m, 24H; Ar-
H); BC{*H} NMR (125.7 MHz, benzenes, 295 K) § = 14.7 (NCHs), 23.6 (CHCHz3), 25.7
(CH,CHg), 95.5 CH), 126.1 (ArC), 126.9 (ArC), 137.2 (ArC), 144.9 (ArC), 167.4 (br.;Ceo),
170.7 (NCCHs); *H NMR (400.1 MHz, toluenegl 295 K) 6 = 1.36 (t,Jyn = 7.4 Hz, 48H:;
CH,CHj3), 1.67 (s, 24H; NCHj3), 2.62 (dg,Jun = 15.0, 7.6 Hz, 16H; B,CHs;), 2.83 (dq,Jun =
15.0, 7.6 Hz, 16H; B,CHs), 4.91 (s, 4Hy-CH), 7.00-7.08 (m, 24H; AH); 'H NMR (499.9 MHz,
toluene-g, 193 K)o = 1.46 (br. tJuy = 7.6 Hz, 48H; ChCH3), 1.64 (br. s, 24H; NCB;3), 2.59
(vbr. dq,Jun = 15.0, 8.0 Hz, 16H; B,CHz), 2.91 (vbr. dgJun = 15.0, 8.0 Hz, 16H; B,CHs), 4.86
(br. s, 4H;y-CH), 7.11-7.21 (m, 24H; AH); **C{*H} NMR (125.7 MHz, tolueneds, 193 K)J =
14.9 (NQCHj3), 24.1 (CHCH3), 25.9 CH,CHj3), 95.7 CH), 125.2 (ArC), 126.2 (ArC), 127.0 (Ar-
C), 137.1 (ArC), 145.1 (ArC), 167.3 (br.Csg), 170.6 (NCCHs).

[{(°*nacnac)M g}sCeo] 5b

At high concentrations of [fffhacnac)Mg}] relative to Go (approximately Mg 5:1 &),

[{( *hacnac)Mg}Cso] 5b was observable bfH NMR spectroscopy, and shows broad resonances.
Attempts to isolate pure crystalline material waresuccessful so far, and a mixture of products
including some2b and 4b was typically observed by NMR spectroscopy thaanged in
composition over time. Variod$! NMR and**C{*H} NMR spectra of different reaction mixtures,
including the Evan's method, and variable tempeeatd NMR spectroscopy in benzedg-or
tolueneds aided in the assignment of resonances to one aamdpeith the tentative formulation as
[{(°*hacnac)Mg}Csq 5b. 'H NMR (499.9 MHz, benzends, 343 K) 6 = 1.61 (vbr., 60H:;
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CH,CHj3), 1.79 (s, 30H; NCHj3), 2.98 (vbr., 40H; €,CH3), 4.82 (br. s, 5Hy-CH), 6.90-7.15 (br

m, 30H; ArH); 'H NMR (499.9 MHz, toluenels, 373 K):6 = 1.55 (vbr., 60H; CbCHs3), 1.76 (s,
30H; NCHg3), 2.92 (vbr., 40H; E,CHs), 4.80 (br. s, 5Hy-CH), 6.84-7.18 (br m, 30H; AH);
¥3c{*H} NMR (125.7 MHz, benzenes, 295 K) tentative assignment on broad resonanogs o

o approximately: 21 (vbr, NCH3), 26 (CHCHj3), 32 CH,CHj3), 97 CH), 126 (ArC), 129 (ArC),

140 (ArC), 145 (ArC), 170 (vbr., NCCHg), 174 (br,Csc). Several spectra were recorded to support
tentative assignment, including those with veryrshelaxation delay (0.1 s). A broad resonance at
around 170 ppm was assigned to the CN environnaglt,the broad resonancedt74 ppm was

assigned to the fulleride §6) fragment, although this cannot be certain.

1.2.3 Reactions of [(M*nacnac)Mg},] 1c with Cg

[{("*nacnac)M g}eCeo] 2¢

Small scale A mixture of Go (10.2 mg, 14.0 pmol) and f{hacnac)Mg}] 1c (30.0 mg,
42.0 umol, 3.00 equiv.) were added to an NMR tulib W Young valve and dissolved in benzene-
ds (0.6 mL), giving a black-brown mixture. THEl NMR spectrum shows conversion to a solution
of [{(M*hacnac)Mg}Csq 2c after two days at room temperature (57 % yieldaliged in solution).
Black-brown crystals of solvates &¢ suitable for X-ray crystallographic analysis wgrewn from

a concentrated benzedgsolution. Reaction times could be decreased sogmifly (to 3 h) when
the reagents were finely ground together to a h@megus mixture prior to solvent addition. N.B.:
We found no evidence that simply grinding the redgén the solid state (in a glove box at room
temperature) forms a significant amount of magmasfulleride complexes as judged frothl
NMR experiments acquired immediately after mixirajthough and as expected, significant
conversion was observed in the solution stateedustwe believe that the dominating effect is that
poorly soluble Gy is more readily dissolved in finer form and caaatefaster.

Preparative scale: A solution of [{("*hacnac)Mg}] 1c (215.0 mg, 0.300 mmol, 3.23 equiv.) in
toluene (15 mL) was added in three aliquotsx(3% mL) to a purple solution of &g (67.0 mg,
0.093 mmol) in toluene (10 mL). Between each addjtthe black-brown mixture was left to stir at
room temperature for 1 h, and then stirred for @h&r 3 h. All volatiles were removed under
reduced pressure anehexane (10 mL) was added. Storing the solutiod@tC afforded a crop of
black-brown crystals suitable for X-ray crystallaghy, which were subsequently isolated and dried
under vacuum. Yield = 131.0 mg (49%H NMR (400.1 MHz, benzends, 294 K)o = 1.71 (s,
36H; NCH3), 2.32 (s, 72Hp-CH3), 2.54 (s, 36Hp-CH3), 4.97 (s, 6Hy-CH), 7.01 (s, 24H; AiH).
13c{*H} NMR (125.7 MHz, benzenes, 293 K)5 = 19.7 (NGHs), 21.7 p-CHs), 23.6 6-CHs),
95.6 (CH), 130.0 (ArC), 131.7 (ArC), 133.9 (ArC), 144.3 (ArC), 152.9 Ceo), 169.8 (NCCH);
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IR (nujol), v~/cm® 2913 (br. w), 2853 (w), 1541 (br. m), 1518 (76 (w), 1450 (m), 1396 (s),
1375 (br. s), 1258 (s), 1196 (s), 1146 (s), 10x3rth, 957 (w), 924 (w), 854 (s), 743 (w), 652 (w),
567 (s), 507 (s); M.p.: no visible decomposition top280°C (limit), compound remains black-
brown crystalline throughout heating; UV/Vis (toh&@ Amax [nNM] (¢ in mol*dm’cm™): 428
(~12,800); elemental analysis: calculated fesdd:74aMgsN12: C, 82.94; H, 6.12; N, 5.86%; found:
C, 82.77; H, 6.29; N 5.98%.
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Figure S1: UV spectra of [{{"**Nacanc)Mg}Csg 2c at various concentrations in toluene (top) and
n-hexane (bottom). The absorbance maximum isaat28 nm in both solvents. 800 nm was the
limit of the experiment. For comparison, neutrgh €hows a maximum at 328 nm under similar

conditions®



[{(M*nacnac)Mg},] and Cqo

Cso (8.0 mg, 11.0 umol) and [ffhacnac)Mg}] 1c (8.0 mg, 11.2 umol, 1.02 equiv.) were added to
an NMR tube with J. Young valve and benzelsg0.5 mL) was added giving a black-brown
reaction mixture that was followed by NMR spectaysg at regular intervals. After three days at
room temperature the complete consumptiofaénd good conversion to [{hacnac)Mg}Ced]

2c was observed, followed by further slow conversitm [{(V*hacnac)Mg}Csq 4c and
subsequently, after twelve days, to"§hacnac)MghCsg 3c. Attempts to isolate pure crystalline
3c and4c or large crystals were unsuccessful so far anddngounds were assigned using NMR

spectroscopy.

NM R spectroscopic data for [{(**nhacnac)M g}»Ceo] 3¢

Attempts at bulk isolation gave black-brown solniocharacteristic of [{{nacnac)Mg}Csd]
products, but only impure black-brown powder colbld obtained from the mixtures. Yield
(solution): 18 % (plus precipitated material, whiish not considered)'H NMR (499.9 MHz,
benzeneds, 295 K)6 = 1.90 (s, 12H; NCHs), 1.97 (s, 12Hp-CHs), 2.47 (s, 24Hp-CHs), 5.25 (s,
br, 2H: y-CH), 6.75 (s, 8H; AH): *C{*H} NMR (125.7 MHz, benzenes, 295 K)J = 19.2
(NCCH3), 20.9 p-CHj3), 23.2 6-CH3), 96.5 (CH), 130.4 (ArC), 131.6 (ArC), 135.5 (ArC), 143.4
(Ar-C), 156.3 (br.Cso), 171.7 (NCCHp).

NM R spectroscopic data for [{(**®nacnac)M g}4Ceo] 4c

Attempts at bulk isolation gave black-brown solniocharacteristic of [{{nacnac)Mg}Csd]
products, but only impure black-brown powder colld obtained from the mixtures. Yield
(solution): 49 % (plus precipitated material, whiish not considered)'H NMR (499.9 MHz,
benzeneds, 295 K)o = 1.68 (s, 24H; NCHs), 2.18 (s, 24Hp-CH3), 2.29 (s, 48Hp-CH3), 4.93 (s,
4H; y-CH), 6.84 (s, 16H; Ar); C{*H} NMR (125.7 MHz, benzenes, 295 K) 5 = 19.1
(NCCH3), 21.2 p-CHj3), 23.2 6-CHj3), 95.5 (GH), 130.1 (ArC), 131.6 (ArC), 134.7 (ArC), 143.4
(Ar-C), 166.2 (br.Csg), 170.7 (NCCHy).

1.2.4 Reactions of [(*'nacnac)M g},] 1d with Ceo

[{(*'nacnac)M g}¢Cec] 2d

A mixture of G (8.0 mg, 11.1 pmol) and ff('nacnac)Mg}] 1d (21.9 mg, 33.2 pmol, 2.99 equiv.)
were added to an NMR tube with J. Young valve, baee#ls (0.6 mL) was added resulting in a
black-brown mixture. ThéH NMR spectrum shows good conversion td¥fffacnac)Mg}Csg 2d
after one day at room temperature. Black-browntatyf2d suitable for X-ray crystallographic
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analysis were grown from a concentrated benzignsslution. Reaction times were decreased
significantly when grinding the reagents to a hoerepus mixture prior to reaction. Yield
(solution): 65 % (plus precipitated material, whiish not considered)'H NMR (499.9 MHz,
benzeneds, 295 K)d = 1.69 (s, 36H; NCHj3), 2.31 (s, 72Hp-CH3), 4.95 (s, 6Hy-CH), 7.19 (s,
36H; Ar-H); C{*H} NMR (125.7 MHz, benzenes, 295 K)J = 19.9 (NGCHs), 23.6 6-CHs), 95.7
(CH), 125.3 (ArC), 129.2 (ArC), 132.3 (Ar<C), 146.8 (ArC), 152.8 Cso), 169.6 (NCCHy).

[{(*'nacnac)Mg},] and Ceo

Ceo (8.7 mg, 12.1 pmol) and [f{{'nacnac)Mg}] 1d (8.0 mg, 12.1 pmol, 1.01 equiv.) were added to
an NMR tube with J. Young valve, and benzelp€0.6 mL) was added resulting in a black-brown
reaction mixture. Consumption of starting matefidl was observed alongside the formation of
(™' nacnac)Mg}Ceg 2d, with full consumption ofid observed after one day at room temperature.
The steady formation of [{{'nacnac)Mg}Csg 4d was observed over time and after five days it
was the only observable product By NMR spectroscopy. A black-brown solid precipithte
considerably hindering conversion to f{fiacnac)Mg}Csg] 3d which was complete after
approximately eighteen days. Attempts were madesdiate pure crystallin@d and4d but were

unsuccessful so far. Instead the compounds weraaieaised by NMR spectroscopy.

[{(*'nacnac)M g}.Cec] 3d

Attempts at bulk isolation gave black-brown solniocharacteristic of [{{nacnac)Mg}Csd]
products, but only impure black-brown powder colbld obtained from the mixtures. Yield
(solution): 76 % (plus precipitated material, whiish not consideredfH NMR (499.9 MHz,
benzeneads, 295 K)o = 1.80 (s, 12H; NCHj3), 2.45 (s, 24Hp-CH3), 5.18 (br. s, 2Hy-CH), 6.80-
6.83 (M, 4Hp-Ar-H), 6.93-6.94 (m, 8HmM-Ar-H); *C{*H} NMR (125.7 MHz, benzenes, 295 K)

0 =19.3 (br.; NCH3), 23.3 6-CH3), 96.5 CH), 126.2 (ArC), 129.7 (ArC), 132.0 (ArC), 146.1
(Ar-C), 156.2 (br.Ceo), 171.6 (NCCHs).

[{(*'nacnac)M g}4Ceq] 4d

Attempts at bulk isolation gave black-brown solniocharacteristic of [{{nacnac)Mg}Csd]
products, but only impure black-brown powder colld obtained from the mixtures. Yield
(solution): 76 % (plus precipitated material, whiish not considered)'H NMR (499.9 MHz,
benzeneds, 295 K)d = 1.61 (s, 24H; NCH3), 2.28 (s, 48Hp-CH3), 4.90 (s, 4Hy-CH), 6.87-7.00
(m, 24H; ArH); 1*C{*H} NMR (125.7 MHz, benzenés, 295 K)é = 19.1 (NGCH3), 23.3 -CHs),
95.6 CH), 125.7 (ArC), 129.3 (ArC), 132.0 (ArC), 146.0 (ArC), 166.3 (br.;Ceso), 170.6
(NCCHj).
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1.3 Titration experiments of [{(*'nacnac)Mg},] 1 and Ceo

1.3.1 General Procedure

[{(“"Nacnac)Mg}] 1 (0.5 equiv.) was added to an NMR tube with J. Ypwalve, dissolved in
CsDs (0.6 mL) and left standing at room temperaturg.(C equiv.) was added and the reaction was
monitored by'H NMR spectroscopy over time; where possible uatilnear-equilibrium of
resonances was reached. Further additions of @iSagnts of [{("Nacnac)Mg}] 1 were repeated
and monitored until a noticeable excesslofvas present in solution (occuring after 3.5-4.0
equivalents had been administered to the NMR tuBelected spectra for these experiments are

collected in section 2.3.

1.3.2 Titration experiment of [{(°""hacnac)Mg}] 1a and Ceo

Following the general procedure portions of fiacnac)Mg}] 1a (5.2 mg, 5.9umol, 0.5 equiv.)
were reacted with & (8.5 mg, 11.8umol) and monitored over time usifig NMR spectroscopy.
First addition: Rapid formation of [{{Pnacnac)Mg}Cs 4a was observed, followed by gradual
consumption (over two days) to give Tihacnac)Mg}Csg 3a as main product in solution. Large
amount of brown-black precipitate present.

Second addition: A mixture of unreacted ¥Nacnac)Mg}] 1a, [{(°Pnacnac)Mg}Csq 4a and
[{(®Pnacnac)Mg}Csq 3a was observed initialljla was consumed after 18 hours to giteeas the
main product, which slowly reacted witlkd@o give3a after eight days.

Third addition: A mixture of unreactelh, 4a and3a seen initially.1a was consumed to givéa in
considerable concentration. After eight days anilibguwm was reached whereby there was an
approximate 1:1 ratio gfa and3a in solution.

Fourth addition: A mixture of unreactdd, 4a and3a was seen initially. Over timda and3a were
consumed until onlyla was present.

Fifth addition: No reactivity ofla that was added, with no change in concentratiodapfas
observed over time.

Sixth and seventh additions: Similar to the fiftrddaion, any further addition of

[{(®PNacnac)Mg}] 1a remained largely unreacted.

1.3.3 Titration experiment of [{(°®nacnac)Mg},] 1b and Cg

Following the general procedure portions oPffNacnac)Mg}] 1b (8.0 mg, 10.4umol, 0.5 equiv.)
were reacted with & (15.0 mg, 20.§imol) and monitored over time usifg NMR spectroscopy.
Some tetramethylsilane (TMS) and a TM&gglass insert were added; #h NMR spectrum was
taken as an initial reference (Evan's method terdehe a relative shift as an indication of solatio

12



magnetic susceptibility for the mixture). The olvsel relative shifts (red Hertz values) are given as

a guide only and do not reflect the accuracy ofntie¢hod.

First addition: Complete consumption 44 is observed after 19 h; ff"hacnac)Mg}Csg 4b was
one of the main products plus a small amount ofodgosition to the homoleptic complex
[(P*™Nacnac)Mg]. Further reaction ofb with Cgo, over the course of two days, led to the formation
of [{(°*"hacnac)Mg}Csq 3b. Following this, multiple othep-diketiminate species started to form
in low concentrations, which were difficult to chaterise.

Second addition: After addition, rapid formationroginly 4b was observed. After 50 h at room
temperature3b was present as the major product, with no sigemilficfurther change in
concentration over time (nine days).

Third addition: Immediately a complex mixture ofomances is observed. After three d&ipswas
observed as the major product, with no significdr@nge in composition over time (five days).
Fourth addition: [{P*hacnac)Mg}Cesg 4b was the dominant species as part of a mixture of
products, with resonances fdb growing very slowly in concentration throughoutdan
[{( °*Phacnac)Mg}Csd 2b also present in very low concentrations.

Fifth addition: [{(°*"hacnac)Mg}Csg] 4b was the major product throughout, with only small
guantities of other compounds present in solution.

Sixth addition: [{C®hacnac)Mg}Csq 4b remained as the main species in solution througiih
some [{P*hacnac)Mg}] 1b converting over time to small quantities of{thacnac)Mg}Csq 5b
and [{(°*"hacnac)Mg}Csg] 2b.

Seventh addition: Initially, [{{**hacnac)Mg}Csg 4b and [{(°*hacnac)Mg}] 1b were present in
approximate similar concentrations and decreased time forming more [{{®*hacnac)Mg}Csq

2b and [{(°*"nacnac)Mg}Csg] 5b.

Eight addition: Further formation of [{ffnacnac)Mg}Csg] 2b was observed over time at the

expense olb and5b.

The approximate chemical shift (red Hertz values)aarelative indication for the magnetic

susceptibility from paramagnetic compounds in sotufEvan's method) largely corresponds to
concentrations of putative fffnacnac)Mg}Csg 5b, which would have to be a paramagnetic
species, and shows broad resonances. Values forsehégion shift (related to magnetic

susceptibility) later diminish again when moBbd was consumed and converted to more
diamagnetic [{f*hacnac)Mg}Ced 2b.

13



1.3.4 Titration experiment of [{(™*nacnac)Mg},] 1c and Ceo

Following the general procedure portions of'fNacnac)Mg}] 1c (7.0 mg, 9.8imol, 0.5 equiv.)
were reacted with & (14.1 mg, 19.6umol) and monitored over time using NMR spectroscopy.
Some tetramethylsilane (TMS) and a TM&gglass insert were added; #h NMR spectrum was
taken as an initial reference (Evan's method terdehe a relative shift as an indication of solatio
magnetic susceptibility for the mixture). The olvsel relative shifts (red Hertz values) are given as
a guide only and do not reflect the accuracy ofntie¢hod.

First addition: formation of [{{*hacnac)Mg}Csg 2c was observed instantly.
[{(M*hacnac)Mg}Ced 4c was the major product after one day and graduaswmption occurred
over time to give [{{"*hacnac)Mg}Csd 3c (eleven days).

Second addition: Immediately after addition,"§hacnac)Mg}Csd 2c and [{(**hacnac)Mg}Ce(]
4c were present in an approximate 2:1 ratio, respelgti After longer reaction times, ondic was
present, alongside a black precipitate in the NMiset

Third, fourth and fifth addition: [{{*hacnac)Mg}Csd 2c and [{(**hacnac)Mg)Ceso] 4c dominate
and their concentrations change over time.

Sixth addition: Largely [{{®*hachac)Mg}Ced] 2c was present.

Seventh addition: Largely [{hacnac)Mg}Csq 2¢ present and unreacted fffNacnac)Mg}] 1c.

The chemical shift (red Hertz values, Evan's methsdconsistently low when low numbers of
equivalents oflc were added and various concentrati@ns3c and 4c were present. The value
somewhat rises when larger quantitieslofwere added though no resonances for an obvious
paramagnetic species have been identified so far.

1.4 Reaction of [{(M*nacnac)M g}eCeo] 2c with [(*Y'nacnac)Li]

1.4.1 Preparation of [(*

A hexane solution afi-butyllithium (1.6Mm, 6.73 mL, 10.77 mmol, 1.10 equiv.) was slowly atitte

nacnac)Li]

a cooled (0°C) solution d¥'nacnacH (3.00 g, 9.79 mmol) irhexane (15 mL). A white precipitate
started to form during the addition. The mixture swatirred for one hour, the product
[ nacnac)Li] was allowed to settle, filtered and dri;mder vacuum. Concentrating the filtrate to
ca. 4mL and storing at -40°C for one day afforded exosd crop of white crystalline
[ nacnac)Li]. Yield: 2.90 g (95 %}H NMR (499.9 MHz, benzends, 295 K) & = 1.65 (s, 6H;
NCCHj3), 2.03 (s, 12Hp-CH3), 4.77 (s, 1H; €), 6.97 (t,J= 7.4 Hz, 2H;p-Ar-H), 7.10 (dJ=7.4
Hz, 4H; m-Ar-H); 'Li NMR (155.5 MHz, benzends, 295 K)d = -1.13 (s):*C{*H} NMR (125.7
MHz, benzenads, 295 K)d = 18.5 (NGHs), 22.5 p-CHg), 121.9 (ArC), 130.4 (ArC), 152.1 (Ar-

14



C), 162.7 (N\CCH3); IR (nujol), v~/cm: 3017 (w), 2943 (w), 2913 (w), 1622 (s), 1549 (£J16
(m), 1435 (m), 1396 (br. s), 1373 (s), 1275 (sp3@w), 1180 (s), 1086 (m), 1022 (s), 976 (m), 928
(m), 827 (m), 787 (m), 754 (s), 733 (m); M.p.: agarcolouration ata. 75°C, melts at 120°C.

1.4.2 Formation of [("®nacnac)Mg(*"'
{(M*hacnac)Mg}Csg 2c (6.0 mg, 2.Jumol) and [(*'nacnac)Li] (4.5 mg, 14.4mol, 6.8 equiv.)
were added to an NMR tube with J. Young valve aadzbneds (0.6 mL) was added at room

nacnac)] 6

temperature. A reaction occurred instantly, formin@ colourless solution of
[(M*hacnac)Mgl'nacnac)p and a dark orange-brown precipitate, likelyQsb. (NB: an attempt to
partially dissolve this material in warm deuterat€HlF after sonication failed; recording a
3c{*H} NMR spectrum at 60°C of this mixture showed rignificant resonances likely due to the
high lattice energy of this material.) Monitorirtgs reaction byLi NMR spectroscopy revealed the
consumption of ['nacnac)Li] and the formation of an intermediate hwiroad ‘Li NMR
resonance (0.8 ppm) during the formation of theipitate, see Figure S 56. Data for'H NMR
(499.9 MHz, benzends) 6 = 1.50 (s, 6H'NCCHjz), 1.53 (s, 6HM*NCCHa3), 1.90 (br. s, 12H;
Meso-CHag), 1.93 (br. s, 12HY'0-CHa), 2.21 (s, 6HM®p-CHs), 4.93 (two s, 1Hy-CH), 6.75 (s, 4H;
MeSAr-H), 6.95 (s, 6H;Y'Ar-H); *C{*H} NMR (125.7 MHz, benzenekg) 6 = 18.6 ["*NCCHj),
18.7 (Y'"NCCHa), 20.9 [**-CHjy), 23.75 (Y'o-CH3), 23.81 |"®0-CH3), 96.5 CH), 124.2 {Y'Ar-C),
128.7 (M'Ar-C), 129.5 {'*Ar-C), 132.7 (ArC), 132.9 (ArC), 133.2 (ArC), 146.4 "**Ar-C), 149.0
(YAr-C), 168.8 Y'"NCCHs), 168.9 '®™NCCHs). Note that the latter spectrum involves some

coincidental overlapping of resonances.

15



2 NMR spectroscopy

2.1 General considerations

Unless stated otherwise, NMR spectra were recorded in deuterated benzene and were acquired as
in-situ products of reactions between Cg and [{ (*"Nacnac)Mg},] 1. Chemical shifts are given in
ppm. Resonance labels in blue correspond to the compound in question, whilst grey labels represent
resonances belonging to by-products, impurities or a standard in solution. HMB =
hexamethylbenzene (used as an internal standard for some reactions herein). Note that in some
reactions not all species may be soluble at all times, i.e. they may not be fully dissolved (e.g. 1c, 2d,
3) or a poorly soluble preciptate may have formed (e.g. black-brown fulleride species). Further
information has been provided in the Figure captions.
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2.2 NMR spectra of [{(*"nacnac)M g}»Ced]
2.2.1 NMR spectra of [{(°""nacnac)M g}nCed]
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Figure S2. 'H NMR spectrum (499.9 MHz, 295 K) of [{ (°Pnacnac)Mg} ,Csg] 3a.
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Figure S4. 'H NMR spectrum (499.9 MHz, 295 K) of [{ (°"Pnacnac)Mg} 4Ceg] 4a.
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2.2.2 NMR spectra of [{(°®nacnac)M g}nCed]
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Figure S6. 'H NMR spectrum (400.1 MHz, 295K) of isolated [{(°®nacnac)Mg}eCeo] 2b in
benzene-ds recorded soon after dissolution. Observing 2b as the only species in solution was not
possible and resonances corresponding to other [{(°®nacnac)Mg}.Ces] Species were aways

observed, for example the broadened resonances for tentatively assigned [{ (°®hacnac)Mg} sCeo] 5b.
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Figure S7. 'H NMR spectrum (400.1 MHz, 295K) of isolated [{(°®nacnac)Mg}¢Cesg] 2b taken
60 h after dissolution (re Figure S6). The composition in solution changed over this period of time
largely to a mixture of products [{ (°*®nacnac)Mg} 4Ceo] 4b and [{ (°®nacnac)Mg} sCeo] 5b, with no

original 2b remaining. Only trace amounts of [{ (°®nacnac)Mg} ;] 1b are visiblein the spectrum.
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Figure S8. *C{*H} NMR spectrum (100.6 MHz, 295K) of isolated [{(°*nhacnac)Mg}¢Csg] 2b
soon after dissolution (re Figure S6).
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Figure S9. 'H NMR spectrum (400.1 MHz, 295K) of isolated [{(°®nacnac)Mg}¢Ce] 2b in
toluene-dg (cf. Figure S6) with some quantity of formed tentatively assigned
[{ (°®nacnac)M g} sCeo] 5b.

22



S @BRsgE gg Seeee L1800
DOWULMANNTODNW®DOW - OO NODDOULNONODO DD D D 0 W © v
S S9005909099095® > VDDODROOOOODH=O0050 Sf{mam
NAENMNNMNNMNNNNOO O OO < ANANNNNNNNNNNNNNNNN -~ ~
T ~ e =/ —— 1700
11600
11500
///_/,4/' 1400
11300
Jj—== // f Ve
1200
2 3 k1100
11000
900
800
F700
1600
1500
1 L400
‘ 45
Lo 1300
| I
I
1200
uw'm
Lo
e SRl L e L o R PP
g9 g 8 g% & 8 ) -
¢4 s 5 ¢ 9 ¢ E
T T T T T T T T T T .
50 45 40 35 3.0 25 20 15 1.0 05 0.0

Figure S10. 'H NMR spectrum (400.1 MHz, 295K) of isolated [{(°®nacnac)Mg}sCeso] 2b in
toluene-dg, taken 48 hours after dissolution. The composition in solution changed over this short

period of time to give [{ (°®nacnac)M g} 4Cso] 4b as the main species in solution.
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Figure S13. Low temperature *C{*H} NMR spectrum (125.7 MHz, 193 K; full spectrum and 120-
180 ppm excerpt) of isolated [{(°*nacnac)Mg}sCes] 2b in toluene-ds, showing the
broadened/splitting Cso’ resonance. The composition in solution changed whilst acquiring the
spectrum, showing resonances corresponding to [{ (°®nacnac)Mg} 4Ceo] 4b (grey labelling). The
concentration of [{(°®nacnac)Mg}4Ceo] 4b in the sample increased at low temperature during
spectrum acquisition. Whilst compound 2b converts in solution over time to 5b and 4b, we believe
this path would be considerable slowed down at low temperature and would produce more 5b. We
believe the formation of 4b may be due to the reaction of 2b with air to form 4b likely due to a poor
seal of the J.Y oung NMR tube from the cooling process and relatively long acquisition time.
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Figure S14. Low temperature *H NMR spectrum (499.9 MHz, 193 K) of [{ (°®nacnac)Mg} 4Ceo] 4b
in toluene-ds. (This particular sample was obtained from [{ (°®hachac)Mg} ¢Ceo] 2b in toluene-ds,
48 hours after dissolution. The composition in solution changed over this period of time largely to
4b.) Broadening of resonances is believed to arise from the poor solubility of 4b in toluene-dg at

low temperatures.
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[{ °®nacnac)Mg} ¢Cso] 2b in toluene-ds, 48 hours after dissolution. The composition in solution

changed over this period of time largely to 4b.)
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Figure S24. *H NMR spectrum (499.9 MHz, 343 K) obtained by dissolving isolated crystalline
[{ (°*nacnac)Mg} 6Ceo] 2b, showing a product mixture that changed over time in solution. The
broad resonances (blue peaks) are tentatively assigned as [{ (°®nacnac)Mg}sCeo] 5b and decrease

slowly over time.

33



[~15U0U

1400

< 7 1300
2
1200
" - /s s L

AN
1 M 3
C 4 g 900

6 N
H H

3 4 5 6 700
1
600
500
4,5 400
f |
| 300
| 200
!
r100
0
M }T' Fr‘ om N —=m o }T{
pat N 8 TER Se2yee B8 % 2 r-100
R N6 Fea KLTaa o W@ S
T T T T T T T T T T T T T T 1
7.5 7.0 6.5 6.0 5.5 5.0 4.5 35 3.0 25 2.0 1.5 1.0 0.5 0.0

1i%opm)
Figure S25. '"H NMR spectrum (499.9 MHz, 373 K) obtained by dissolving isolated crystalline
[{ (°*®nacnac)Mg} ¢Ceo] 2b in toluene-ds, showing a product mixture that changed over time in
solution. The broad resonances (blue peaks) are tentatively assigned as [{ (°®nacnac)Mg} sCso] 5b

and are decreasing slowly over time.

34



3400

3200

}128.25 C6D6
1-128.06 C6D6
L 127.87 C6D6

o~ o ~ @
ou < () < I © 0o ©w-O
<o 0 @ @ L ~ RIRGACHES
~K < 2] I © © TS
TS BRARAL — L & S TS r3000

2800
2600
2400
2200
2000
1800
1600
1400
1200
1000
800

600

o T L md _— “L B MUJLWMEOO

-200

‘30 1;0 1EI30 1 .’I)O 1AI10 11;0 1 éO 11I 0 1(I)O QIO 8IO 7I0 6:0 5I0 4I0 SIO 2I0 1I0 (IJ
Figure S26. *C{'H} NMR spectrum (125.7 MHz, 295 K) obtained by dissolving isolated
crystaline [{(°®nacnac)Mg}sCe] 2b in benzeneds and adding 0.33 equivalents of

[{ (°*Nacnac)Mg} ;] 1b, showing a product mixture that changed over time in solution. Attempts

were made to tentatively assign selected carbon resonances to putative [{ (°®nacnac)M g} sCeo] 5b.

35



1400

1300

32.24
26.46

J/
\21 28

96.73
/

1200

1100

1000

900

(800

700

600

*

400

200

V 100

-100

T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 156 10

2200

2100

128.25 C6D6
128.06 C6D6

f

127.87 C6D6

2000

174.05
_170.27
~-145.49
—139.57

129.48

1900
1800
1700
1600
1500
1400
1300
1200
k1100
* 1000
N 900

(800

700

. * 600

500

* 400

300
200

*
J 100
il -0
f-100

+-200
r T T T T T T T T T T T 1
30 175 170 165 160 155 150 145 140 135 130 125 120

Figure S27. Two excerpts from the previous *C{*H} NMR spectrum (Figure S26, 125.7 MHz,
295 K): 0-100 ppm (top), 120-180 ppm (bottom). Red boxes (and approx. blue labelled peaks) with
asterisks give some resonances tentatively assigned to putative [{ (°*nacnac)M g} sCeg] 5b.

36



2000

1800

1700

1600

1500

1400
1300
1200
1100
1000
900
800
700
600
500
400
1300

200

100

&Y

F-100

817
08'Z]
182
282
€821
€821
682
98'Z
€0°€
£6°7
G6'p-
90°L
202
10°L
80°L
oL'L
9090 942

650!
€0°0!
M\‘mo.o -
Wmo.o

S0°0
Wﬂ.o
10!

4.9

-

-
—

650
€00
S0°0

F€00

500
€10
o

€L~
8T LT
Om.h\.
Se'L

pAWA

sl /’7/

¥9'T
£5'0
K.s.o
050
me.o

T
05

1.0

T T T T
3.0 25 2.0 15

T T T T T T
6.5 6.0 55 5.0 45 4.0

70

75

Figure S28. *H NMR spectrum (499.9 MHz, 295 K) that accompanies the product mixture for
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2.2.3 NMR spectra of [{(**nacnac)M g},Ceol
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Figure S29. *H NMR spectrum (499.9 MHz, 295 K) of isolated [{ (**nacnac)Mg} ¢Csg] 2C.
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Figure S30. *C{*H} NMR spectrum (125.7 MHz, 295 K) of isolated [{ (™*nacnac)M g} 6Csq] 2C.
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Figure S31. *H NMR spectrum (499.9 MHz, 295 K) of [{ (*nacnac)Mg} ,Cso] 3c. The broadening
of the resonances is believed to result from the poor solubility of 3c.
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Figure S34. 3C{*H} NMR spectrum (125.7 MHz, 295 K) of [{ (M*nacnac)Mg} 4Ceg] 4c.
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2.2.4NMR spectra of [{(*'nacnac)M g}Ced]
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Figure S35. "H NMR spectrum (499.9 MHz, 295 K) of [{ (*'nacnac)Mg} ¢Ceo] 2d.
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Figure S36. *C{*H} NMR spectrum (125.7 MHz, 295 K) of [{ ("'nacnac)Mg} Ceq] 2.

41



e 1500
8
[$)
OPOmM—O o n o
D ] - < Q 1400
~ @ O OO n N -—
S /
1300
3l [
1200

1000

j/ Q . . /[Jﬁ -

N 900

o
y g 800

4 N 2
5 700
3
P F600
500
400
5 1300
I
. 1200
100
‘—J/J I
ko
T o L e
Ry g g g 4 38 g -100
3 ] 2 & 32
ek 58 T
. . . ‘ ‘ . . . . . . ‘ . . .<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>