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General Methods

All reactions and manipulations were carried ouamnatmosphere of dry pure argon gas
using standard Schlenk and glovebox techniqondsexane was distilled from sodium-
benzophenone. NMR spectra were recorded on a BrékéANCE 400 NMR
spectrometer, operating at 400.13 MHz fidr 155.50 MHz for'Li and 100.62 MHz for
13C. Data for X-ray crystal structure determinatiorerev obtained with a Oxford
Diffraction Gemini diffractometer using Mo#(1 = 0.71073 A; compoundsand?) and
Cu-Ka (4 = 1.54180 A; compound4 and 3) graphite monochromated radiations.
Satisfactory elemental analyses of the compoundkl gt be obtained due to their high

air- and moisture-sensitive nature. DPEDAYI N, N'-diisopropylethylenediamine.



Crystal Data

Crystal Data for 1: C16H3sN2Zn; A colourless crystal with approximate dimensidhl5

x 0.11 x 0.10 mm gave an orthorhombic space grobpafPa = 14.1596(17)b =
16.301(2)c = 16.9571(18R, V = 3914.0(8)83, T = 123(2) K,Z = 8, O = 1.099 Mg m

3 26w = 124.96°, CuK, A = 1.54180A. R1 = 0.0582 (for 1232 reflections with20(1))
WR2 = 0.1395 and S = 0.764 for 182 parameters and/ 3@7ique reflections.
Minimum/maximum residual electron density —0.41685 €. Crystal Data for 3:
Co2Hs3LiN 4Zn; A colourless crystal with approximate dimensi@10 x 0.08 x 0.04 mm
gave a triclinic space group P, a = 8.8657(5)b = 10.9105(6)c = 15.2569(9), a =
94.470(5),8 = 99.423(5) ;= 103.390(5)°V = 1405.94(14R% T = 123(2) K,.Z = 2, Peaic

= 1.054 Mg nT, 26mx = 146.24°, CuKs A = 1.54180A. R1 = 0.0321 (for 4960
reflections with1>20(l)) wR2 = 0.0898 and S = 1.061 for 267 parameters and 554
unique reflections. Minimum/maximum residual eleatrdensity —0.266/0.663A8&.
Crystal Data for 5: C;sH3sLiN4Zn; A colourless crystal with approximate dimension
0.10 x 0.09 x 0.03 mm gave a monoclinic space grB@pgn, a = 9.7395(5)b =
13.6980(7)c = 15.4433(7)8, 8= 105.833(5)°V = 1982.15(17R%, T = 123(2) K,Z = 4,
Deac = 1.152 Mg n¥, 26mex = 52.00°, MoKg A = 0.71073A. R1 = 0.0391 (for 2314
reflections with1>20(l)) wR2 = 0.0471 and S = 0.803 for 199 parameters an@ 387
unique reflections. Minimum/maximum residual eleatrdensity —0.354/0.917A8&.
Crystal Data for 7: CgeH7eLi404; A colourless crystal with approximate dimensi@nk2

x 0.10 x 0.10 mm gave a monoclinic space groupnPa = 12.3073(4p = 17.8124(7¢

= 18.1275(7A, B= 97.765(4)°V = 3937.5(3)8° T = 123(2) K,.Z = 4, fac = 1.013 Mg
m=3, 26mx = 5226.00°, MoK, A = 0.71073A. R1L = 0.0493 (for 3615 reflections with
1>20(1)) wR2 = 0.0881 and S = 0.783 for 421 parameters an@ déitjue reflections.

Minimum/maximum residual electron density —0.1579%, &4,



All the structures were solved by direct methods aefined to convergence dff
(SHELXL-97; Acta Cryst. 2008 A64, 112.). Crystallographic data (excluding staue
factors) for the compound$, 3, 5 and 7 have been deposited with the Cambridge
Crystallographic Data Centre as supplementary patitin CCDC 774605, CCDC
774605, CCDC 774605 and CCDC 774605 respectivetpigs of the data can be
obtained free of charge on application to CCDCUnh#on Road, Cambridge CB2 1EZ,
UK (fax: (+44) 1223-336-033; emateposit@ccdc.cam.ac.uk

Molecular structure ot with hydrogen atoms (except-N) omitted for clarity. Selected
bond lengths [A] and angle§:[Zn(1)-C(1) 2.063(6), Zn(1)-C(5) 2.042(6), Znr{hy1)
2.244(5), Zn(1)-N(2) 2.255(5), N(1)-C(13) 1.459(N)2)—C(12) 1.459(7), C(12)-C(13)
1.512(8), C(5)-Zn(1)-C(1) 133.9(2), C(5)—Zn(1)-N(1p5.7(2), C(1)-Zn(1)-N(1)
109.7(2), C(5)-Zn(1)-N(2) 110.5(2), C(1)-Zn(1)-N(2)04.3(2), N(1)-Zn(1)-N(2)
79.6(2).



Molecular structure of with hydrogen atoms (except-8) omitted for clarity. Selected
bond lengths [A] and angle$] Li(1)-O(3) 1.891(3), Li(1)-O(2) 1.929(3), Li(1((1)

1.929(3), Li(1)-Li(4) 2.473(5), Li(1)-Li(3) 2.475}4 Li(1)-Li(2) 2.487(5), Li(2)-O(2)

1.941(3), Li(2)-O(4) 1.947(3), Li(2)-O(1) 1.948(3Mi(2)-Li(3) 2.446(4), Li(2)-Li(4)

2.458(4), Li(3)-O(1) 1.888(3), Li(3)-O(4) 1.901(3)i(3)-O(3) 1.941(3), Li(3)-Li(4)

2.479(4), Li(4)-O(4) 1.884(3), Li(4)-O(2) 1.943(3Li(4)-O(3) 1.946(3), O(1)-C(1)
1.410(2), O(2)-C(10) 1.4225(19), O(3)-C(19) 1.41H)( O(4)-C(28) 1.412(2), O(3)-
Li(1)-O(2) 100.51(16), O(3)-Li(1)-O(1) 98.44(15), (®)-Li(1)-O(1) 99.71(15), O(2)-
Li(2)-O(4) 99.08(15), O(2)-Li(2)-O(1) 98.67(15), DLi(2)-O(1) 98.49(13), O(1)-Li(3)-
O(4) 102.27(14), O(1)-Li(3)-O(3) 98.15(15), O(4)R®)-O(3) 98.22(15), O(4)-Li(4)-0(2)
101.23(15), O(4)-Li(4)-O(3) 98.65(16), O(2)-Li(4)8®) 98.12(15), Li(3)-O(1)-Li(1)
80.83(14), Li(3)-O(1)-Li(2) 79.24(13), Li(1)-O(1)H2) 79.79(14), Li(1)-O(2)-Li(2)
79.97(14), Li(1)-O(2)-Li(4) 79.41(14), Li(2)-O(2)H4) 78.53(13), Li(1)-O(3)-Li(3)
80.44(14), Li(1)-O(3)-Li(4) 80.27(14), Li(3)-O(3)H4) 79.25(14), Li(4)-O(4)-Li(3)
81.82(15), Li(4)-O(4)-Li(2) 79.79(14), Li(3)-O(4)H2) 78.92(13).



Synthesis of {BuxZn {iPrN(H)CH ;CH.N(H)iPr}] (1)

A Schlenk tube was charged with 4 mmol (0.72 gZWBu, which was dissolved in 20
mL of hexane and one equivalent of DPEDAYH(4 mmol, 0.72 mL) was added via
syringe. The resultant colourless solution waswadld to stir overnight at RT and heated
at reflux temperature for 10 min. To aid crystation the solution was concentrated
under reduced presure to a final volume of 2-3 md, after standing overnigh7 °C,
colourless crystals df (suitable for X-ray crystallographic analysis) wabtained (0.20
g, 15 %). The low crystalline yield obtained fois just a reflection of its high solubility,
being the overall reaction yield almost quantitatas determined by NMR spectroscopic
analyses of bothh and reaction filtratesH NMR (400.13 MHz, @D, 293 K):6 = 2.62
(m, 2 H, H,iPr), 2.02 (m, 4 H, 8,), 1.34 (s, 18 H, 83, tBu), 0.90 (dJ = 5,2 Hz, 12
H, CHs, iPr), 0.85 (s, br, 2 H, N). *C{*H} NMR (100.62 MHz, GDs, 293 K):6 = 49.5
(CH, iPr), 47.2 CHy), 35.8 CHj3, tBu), 23.1 CHa, iPr), 19.9 C(CHsy), iPr).

Figure S1."H NMR spectrum ofl obtained in @g (300 K).
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Figure S2.*3C{*H} NMR spectrum ofL obtained in @Dg (300 K).
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Figure S3.'H NMR spectrum of reaction filtrate ihsynthesis in €D (300 K).
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Synthesis of [{LiNG(Pr)CH ,CH,;N(H)iPr}]

3.75 mL (6 mmol) BuLi was added dropwise to a sotutof 1.08 mL (6 mmol)
DPEDA(H,) in 20 mL of hexane at 0 °C giving a pale yellosusion. This solution was
allowed to warm to room temperature and was stifi@dl1l h. The solution was
concentrated and stored &80 °C giving a crop of colourless crystals (0.718, %
yield). '"H NMR (400.13 MHz, @D, 300 K):8(ppm) = 3.6-2.4 (br, 6 H, 1€ and NGH,),
1.6-0.7 (br, 12 H, €3, iPr), 0.6-0.3 (m, br, 1 H, N). "Li (155.50 MHz, GDs, 300 K):
d(ppm) = 2.4 (br).

Figure S4.'H (top) and’Li (bottom) NMR spectra of [{LiN{Pr)CH.CH,N(H)iPr}] in
CeDs (300 K).




Crystallisation of [tBuZn{iPrN(Li ‘TMEDA)CH >,CH2N(H)iPr}] s (3)

1.25 mL (2 mmol)nBuLi was added dropwise to a solution of 0.36 mLn{nol)
DPEDA(H,) in 10 mL hexane at 0 °C. This temperature wasntamied as 0.3 mL (2
mmol) TMEDA and a solution of 0.36 g (2 mmd&Bu,Zn in 10 mL hexane were added
giving a pale yellow solution with some white solikhis solution was stored inmediatly
at—-27 °C giving a crop of colourless crystals suitdbleX-ray crystallographic analysis
corresponding to compleX Attempts to characterise by NMR spectroscopykihetic

product3 resulted unsuccesful due to its high thermal umigta
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Synthesis of [[TMEDA)Li(iPrNCHCHN iPr)Zn(tBu)] (4)

1.25 mL (2 mmol)nBuLi was added dropwise to a solution of 0.36 mLn{nol)
DPEDA(H,) in 10 mL hexane at 0 °C. This temperature wastasied as 0.3 mL (2
mmol) TMEDA and a solution of 0.36 g (2 mm&Bu,Zn in 10 mL hexane were added
giving a pale yellow solution with some white solithis solution was refluxed for 2
hours producing a bright orange solution. Storimg $olution at-70 °C gave a crop of
yellow crystals which were isolated in a 38.9 %3(®) crystaline yieldH NMR
(400.13 MHz, GDs, 300 K):8(ppm) = 5.83 (s, 2 H, B, CH=CH), 3.48 (m, 2 H, &,
iPr), 1.81 (s, 12 H, B;, TMEDA), 1.60 (s, 9 H, €, tBu), 1.58 (s, 4 H, 8,, TMEDA),
1.40 (d,J = 6.3 Hz, 6 H, €3, iPr), 1.32 (dJ = 6.3 Hz,6 H, (Hs, iPr). *C{*H} NMR
(100.62 MHz, GDs, 300 K):5(ppm) = 116.3CH, CH=CH), 56.0 CH,, TMEDA), 52.7
(CH, iPr), 45.6 CHs, TMEDA), 35.4 CHg, tBu), 28.6 CHs, iPr), 28.0 CHs, iPr), 20.6
(C(CHs), tBu). "Li (155.50 MHz, GDs, 300 K):8(ppm) =-2.40.

Figure S5.'H NMR spectrum of} obtained in @g (300 K).
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Figure S6.’Li NMR spectrum of4 obtained in @D (300 K).

* these small resonances represent intermediatesmpound! prior to the transformation of the

CH,-CH, backbone to CH=CH.

Figure S7.13C{*H} NMR spectrum of} obtained in @Dg (300 K).
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Synthesis of [ TMEDA)-Li(iPrNCHCHN iPr)Zzn(Me)] (5)

1.25 mL (2 mmol) BuLi was added dropwise to a sotutof 0.36 mL (2 mmol)
DPEDA(H,) in 20 mL hexane at 0 °C. This temperature wasntamied as 0.3 mL (2
mmol) TMEDA and 2 mL (2mmol) of 1M M&n in heptane were added giving a pale
yellow solution. This solution was refluxed for 1k®urs producing a bright orange
solution. Storing the solution at -30°C gave a aodyellow crystals (suitable for X-ray
crystallographic analysis) which were isolated i#37% (0.30g) crystaline yieldH
NMR (400.13 MHz, @Dg, 300 K):3(ppm) = 5.93 (s, 2 H, 8, CH=CH), 3.54 (m, 2 H,
CH, iPr), 1.83 (s, br, 12 H, 65, TMEDA), 1.60 (s, br, 4 H, B,, TMEDA), 1.42 (d,J =
6.1 Hz, 6 H, E3, iPr), 1.30 (dJ = 6.2 Hz, 6 H, €3, iPr),-0.02 (s, 3 H, El3, ZnCH3).
13c{*H} NMR (100.62 MHz, GDs, 300 K): 5(ppm) = 116.9 CH, CH=CH), 56.1 CH,,
TMEDA), 52.5 CH, iPr), 45.6 CHs, TMEDA), 28.7 CHs, iPr), 27.7 CHa, iPr), -11.6
(CH3, ZnMe). “Li (155.50MHz, GDs, 300 K):5(ppm) =-2.34.

Figure S8."H NMR spectrum o6 obtained in @g (300 K).
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Figure S9.’Li NMR spectrum o obtained in @D (300 K).

Figure S10.2C{*H} NMR spectrum of obtained in Dg (300 K).
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Addition of 'Bu,CO to a mixture of [{LiN(iPr)CH,CH,N(H)iPr}], TMEDA and
Me>Zn

1.25 mL (2 mmol)nBuLi was added dropwise to a solution of 0.36 mLn@nol)
DPEDA(H,) in 20 mL hexane at 0 °C. This temperature wasntamied as 0.3 mL (2
mmol) TMEDA and 2 mL (2 mmol) of 1M M&n in heptane were added giving a pale
yellow solution. This solution was allowed to watonroom temperature and stir for 1 h.
0.35 mL (2 mmol)'Bu,CO was added and the reaction mixture was allowestit
overnight. An aliquot of the solution was removezjuced to dryness under vacuum, re-
dissolved in @Ds and analysed by NMR spectroscopy. A complicatedture of
products was detected, in which [(TMEDA)iPrNCHCHNPr)Zn(Me)] 6) and the
lithium alkoxide [{tBu,C(H)OLi},] (7) were clearly identified (see Figure S17). Similar

results were achieved when replacing,Etewith tBu,Zn detectingt instead ob.

Figure S11.'"H NMR spectrum of [{LiN{Pr)CHCH;N(H)iPr}] + Me,Zn + TMEDA +
'Bu,CO obtained in @D (300 K).
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Figure S12.’Li NMR spectrum of [{LiNGPr)CHCH,N(H)iPr}] + Me,Zn + TMEDA +
'Bu,CO obtained in @D (300 K).

Figure S13. *C{*H} NMR spectrum of [{LINGPr)CHCH,N(H)iPr}] + Me,Zn +
TMEDA + 'Bu,CO obtained in @Dg (300 K).
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Isolation of [{tBuC(H)OLi} 4] (7)

Repeating the addition 8u,CO to a mixture of [{LiIN{Pr)CHCH,N(H)iPr}], TMEDA
and tBu,Zn with an extra equivalent afBuLi facilitated the crystallization (crystals
suitable for X-ray crystallographic analysis) opare sample of{tBu,C(H)OLi} 4] (7)
after concentration and storage-80 °C.*H NMR (400.13 MHz, @Dg, 300 K):8(ppm)
=3.30 (s, 1 H, €), 1.12 (s, 18 H, B3). *C{*H} NMR (100.62 MHz, GDs, 300 K):
8(ppm) = 89.6 CH), 38.8 C(CHs)s), 30.1 CHa). ‘Li (155.50MHz, GDs, 300 K):8(ppm)
=1.12.

Figure S14."H NMR spectrum of obtained in D¢ (300 K).
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Figure S15.Li NMR spectrum of7 obtained in @Dg (300 K).

15 10 S o -5 PPM
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Figure S17.Comparison of thé’C{*H} NMR spectrum off{tBu,C(H)OLi} 4] (7) (top),
and [{LiN(iPr)CHCH,N(H)iPr}] + Me,Zn + TMEDA + 'Bu,CO (bottom), obtained in
CsDs (300 K).
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Reaction of DPEDA(H;) with 3 equivalents of BuLi

3.75 ml (6 mmol)nBuLi was added dropwise to a solution of 0.36 mL niol)
DPEDA(H;) and TMEDA (0.90 mL, 6 mmol) in 20 mL of hexane0a’C giving a pale
yellow solution. This solution was refluxed for 2urs (mimicking the reactions
conditions in the synthesis &f and 5) giving a dark red solution. An aliquot was
removed, reduced to dryness under vacuum, re-gesdah GDg and analysed by NMR
spectroscopy. The proton NMR spectra revealedgusice amount of a dehydrogenated
species (broad signal about 5.6 ppm) in the reacticxture. Note that when the reaction

was repeated in the absence of TMEDA no significiiférences were observed.

Figure S18.'H (top) and’Li (bottom) NMR spectra of an aliquot of the reantbetween
3 equivalents ofBuLi and DPEDA(H) obtained in @Dg (300 K).
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Reaction of'Bu,CO with BuLi

1.25 mL (2 mmolnBuLi was added dropwise to a solution of 0.35 mlm{@ol) ‘Bu,CO
in 20 mL of hexane. This colourless solution wasvedd to stir overnight before an
aliquot was removed, reduced to dryness under vacue-dissolved in §Ds and

analysed by NMR spectroscopy. This revealed theesstul alkylation of théBu,CO
while no[{tBu,C(H)OLi} 4] (7) was observed.

Figure S19.'H (top) and'Li (bottom) NMR spectra of an aliquot of the reantbetween
nBuLi and'Bu,CO obtained in €Dg (300 K).
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Figure S20.*C{*H} spectrum of an aliquot of the reaction betweuLi and 'Bu,CO
obtained in GDs (300 K).

| . M‘ljh m li

T T T T T T T T T T T T T
130 120 110 100 90 80 70 60 50 40 30 20 pPpr

Figure S21.Comparison of th&C{*H} NMR spectra of{tBu,C(H)OLi} 4] (7) (top) and
an aliquot of the reaction betweeBuLi and tBu,CO (bottom) obtained in dDs (300
K).
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