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1. Experimental Part

All reactions were carried out under an atmosphere of dry nitrogen or argon with common
Schlenk techniques in flardried glassware,salong as not stated otherwise. Acetonitrile and
dichloromethane wereistilled from CaH under argon and were stored under 3 A molecular
sieves. Tetrahydrafan, methyltert-butyl ether and diethyl ether werestlled from sodium

wire under argon and weistored under sodium wire. The deuterated solvents @cidtod;

and chloroforrd; were purchased from Eurisotop and were stored under 3 A molecular
sieves.'H, *3C, °F, 3P and?’Si NMR spectra were recorded on a JEOL ECX 400 MHz
spectrometer at roontemperature using m tubes.The solvent signals were used as
references and the chemical shifts converted to the TMS $ealé’Si, Si(CH;), was used as
internal standard {Si= 0.00). (perating frequency:*H 400.53MHz, *C 10071 MHz,

1% 37688 MHz, 2°Si 79.57MHz and®*'P 162.14MHz. Mass spectrometric data was collected

on a Bruker micrOTOF, fied with an ESI source. Melting points wereasw@ed using a
Jirgens Electrothermal Melting Point Apparatus. Thermogravimetric analysis was carried out
on aTA Instruments SDT Q600 thermobalanceeri¢ntal analysis was performed at Beller
Matthies laboratory in Sandersbeek 19,-3DD85 Gottingen, Germany. -chloro
imidazolinium chloride 1) was prepared according to the literatt¥eAll other chemicals

werepurchased from available commoml sources.

(NHCM®)SiCl, (2). Method A A solution of 1 (4.19g, 24.79mmol) in dichloromethane
(30ml) was placed ito a Schlenk flaskequipped with a septuriit -70°C a solution of
hexachlorodisilane (7.38, 27.27mmol) in dichloromethane (1&) was slowly aded
throughthe septumusing a syringe. After , the cooling bath was removed. The reaction
mixture was stirred for anotheri3andwas allowed to reach room temperature. All volatile
components were removed undeduced pressure and the solid residue was washed with
small amounts of cold acetonitrile and metteyt-butyl ether. Dying in vacuogave?2 (5.64 g,

85% based of).

Method B A suspension ot (7.26g, 42.95mmol) intetrahydrofurar(120ml) was placd in
a 2neck 500ml! flask equipped with a septunilriethylamine (4.13), 40.81mmol) was
directly addedthrough the septum using grimge After cooling to (°C, a solution of
trichlorosilane (5.53), 40.75mmol) intetrahydrofurar{(15 ml) was slowly addd within0.5h
throughthe septum using a syringe. After anotl@®bh, the ice bath wasemoved and the

reaction mixture was stirred foth and was allowed to reactoom temperatureThe
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suspension was filtered through a glass frit. All volatile comptnef the filtrate were
removed under reduced pressure and the soliduesvas washed with methigrt-butyl
etherfollowed by diethyl ether. Dryingin vacuogave 2 (9.61g, 88% based on HSig}l
Cdorless solid. M.p. 95 °C (dec)H NMR (CDsC N) = 3B9 (s, 6H,-CHs), 376 (s, 4H,
-CHy-). 13*c{*H} NMR (CDsC N ) = 38.9 (s-CHs), 52.4 (s;CH.-), 173.1 (s, carber€). *Si
NMR (CDsC N) = -1i03.9(s). Elemental analysis (%) calcd foriN,SiCly (268.04): C
22.4Q H, 3.76 N, 10.45. Found: C22.53 H, 3.85 N, 10.40.

(NHCM®)PCI; (3a): A solution of2 (1.32g, 4.92mmol) in tetrahydrofuran (4énl) was placed

into a 2neck 100ml Schlenk flask equipped with a septum. At@ a solution ofPCk

(0.749, 5.39mmol) in tetrahydrofuran (1&l) wasadded through the septum using a syringe.
The mixture was stirred for additional h2and was allowed to reach room temperature. All
volatile commnents were removed under reduced pressure. The residue was washed three
times with diethyl ether. Dryingh vacuogave3a (1.14g). Yield: 1.14g (98% based of).
Colorless solid'H NMR (CDsC N ) = 3B7 (s, 6H,-CHs), 3.79 (d, 4H, -CH,-, “Jup = 1Hz).

¥c{™H} NMR (CDsCN) = 86.0 (d,-CHs, %Jcp= 15Hz), 52.6 (s,-CH,), 172.9 (d,
carbeneC, 1Jcp = 109Hz). **P{*H} NMR (CDsC N ) = 24.6 (s). Elemental analysis (%) calcd

for CsH1oN2PCh (235.48): C25.5Q H, 4.28 N, 11.90. Found: C25.72 H, 4.47. N, 11.99.

(NHCM®)PCLPh (3b): 3b was prepared following the predure for3a Quantities used?
(2.02g, 7.54mmd), PhPC} (1.48¢, 8.27mmol). 3b was obtained. Yield: 2.0% (98% based
on 2). Cdorless solid™H NMR (CDsC N) = 3110 (s, 6H,-CHs), 378 (s, 4H,-CH,-), 7.2
(m, 3H,ortho, paraof i Ph), 817 (m, 2H, metaof -Ph).**C{*H} NMR (CDsC N ) = 37.7 (d,
-CHs, 3Jcp= 11Hz), 52.3 (s;CHy-), 128.4 (mmetaof -Ph), 130.9 (spara of -Ph), 136.4 (d,
ortho of -Ph,%Jcp = 21Hz), 137.8 (djpsoof i Ph, Jcp= 41Hz), 174.86 (d, carber€, *Jcp=
78Hz). *P{*H} NMR (CDsC N ) = -22.6 (s). Elemental analysis (%)Icd for C;1H1sN-PCh
(277.13): C47.67 H,5.46 N, 10.11. Found: ¢47.51 H, 5.38 N, 9.96.

(NHCM®)PCl,Me (3c): 3c was prepared following the predure for3a Quantities used?
(2.419g, 8.99mmol), MePC} (1.17g, 10.00mmol). 3c was obtained. Yield1.88g (97%
based or). Colorless solid*H NMR (CDsC N ) = 2#1 (d, 3H, RCHs, 2Jpy = 11Hz), 3.3
(s, 6H,-CHs), 375(s, 4H,-CH,-). *C{*H} NMR (CDsC N ) = 28.6 (d, PCHs, *Jpc = 35Hz),

36.4 (d, NCHs, 3Jcp= 14Hz), 52.3 (s-CH,-), 176.1 (d, carber€, YJcp= 82Hz). 3'P{*H}
3
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NMR (CDsC N) = -#2.1 (s) Elemental analysis (%) calcd forski3No.PChL (215.06): C
33.51 H, 6.09; N,13.03. Found: €33.49 H, 6.19 N, 13.01.

(NHCM®)PF,H (4): A solution of3a (2.49g, 10.57mmol) in dichloromethane (6®I) was
placed in a zheck 250ml flask equipped with aseptum. At -40°C triethylamine
trinydrofluoride (2.6Qy, 16.13mmol) was addedhrough the septum using a syringe
followed by dropwise addition of triethylamine (3.8632.22mmol). During a period of 12
h, the reation mixture was allowed to reach rmaemperature. All volatile components were
removed under reduced pressure. The residue vgpsraled in ethanol and filtered through a
glas frit, washed with smalimountsof ethanolfollowed by diethyl ether. A solution of the
crude praluct in acetonitte was stored at10 °C for 7 days to give crystals @k Yield: 0.54g
(25% based oBa). Colorless solid. M.p.: 181C (dec)."H NMR (CDsC N ) = 3id (s, 6H,
-CHs), 3.7L (s, 4H,-CHy-), 5.72 (d,quint, 1H, PH, *Jpy = 938Hz, 2Jur = 119Hz). 'F NMR
(CD:CN) U -49.1 (d,d, 4FrJrp = 839Hz, 2Jpy = 119Hz). **C{*H} NMR (CDsC N ) = 37.2
(m, -CHs), 52.2 (d,-CH,-, *Jcp= 11Hz), 177.4 (d,quintcarbeneC, Jep= 292Hz, 2Jcr =
61Hz). **P NMR (CD:C N ) = 1#1.9 (d,quint’Jen = 939Hz, 1Jpr= 839Hz). HRMS (ESI,
positive): m/z = 229.0477 (calcd for [M+Na29.0488).

(NHCM®),NiCl; (5): A solution of 2 (3.51g, 13.08mmol) in tetrahydrofuran Bml) was

placed nto a 250ml 2-neck flaskequipped with a reflux condenser. Sold(PPh).Cl,

(2.679g, 5.89mmol) was added at once. The reaction mixture wfisxed for 12h during

which a orange/yellow solution was formed. The solution was cooledota temperature.

All volatile components were removed under reduced pressure. The residue was thoroughly
washed with diethyl ether and then recrystallized from a hot acetonitrile solution. Titersol

was kept at40 °C for 2 days to giv@5. Yield: 1.56g (81% based on Ni(PBkCl,). Orange

brown solid. M.p.212°C (dec). Elemental analysis (%) calcd fapt:oN4NiCl;, (325.89): C

36.85 H,6.19 N, 17.19. Found: €36.76 H, 6.29 N, 17.03.

(NHCM®),PdCl, (6): A solution of 2 (2.54g, 9.48mmol) in tetrahydrofuran(80 ml) was

placed in a 250l 2-neck flask. Fiely grinded Pdd (0.93g, 5.24mmol) was added as a
solid at once. The reaction mixture was refidfor 12 h during which a yellow solution was
formed. The solution was cooled to room tempeegatall volatile components were removed

under reduced pressure. The residue was dissolvecthiomethane and filtered through
4
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celite. The solvent was removed under reduced pressure and the residue was dissolved in
acetonitrile and stored a0 °C for 2 days to give6. Yield: 1.31g (74% based or2). Yellow

solid. M.p.: 221°C. *H NMR (CDCkL) =45 (s,12H, -CHz), 3.9 (s, 8H, -CHy-). **C{*H}

NMR (CDCl;) =186.5 (s,-CHg), 51.3 (s,-CH,-), 198.3 (s, carber€). Elemental analysis

(%) calcd for GoH20N4PdCh (373.62): ©32.15 H, 5.40 N, 15.00. Found: €32.0% H, 5.47,
N, 14.86.
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2. X-Ray Crystallography

Figure S2 Atom labelingfor the crystalstructure of3a.
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Figure $4. Atom labeling forthe crystalstructure of3c.
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Figure Sb. Atom labeling forthe crystalstructure o#.

Figure S6. Atom labeling for thecrystalstructure ob.
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Figure S7. Atom labelingfor the crystalstructure ob.
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Crystal structure determination

Crystal data foi3b, 3c, 4and5 was colleted on a Siemens P4 diffractometer using graphite
monochromated M& U radiation 6= 71.073pm). Measurements were performed#0°C

by cooling with the low temperature nozzle Siemens LTII. The diffractometer was operated
by the XSCANS progranstingle ciystak of 2, 3aand6 were eachmounted on a Hampton
cryo-loop for indexing and intensity data collection at 100 K on a Bruker D8 APEX Il CCD
using Mo KU radiation 6=71.073pm). Lorentz and polarization corrections were applied,
and an absorption cortigan was performed using the SADABS progr&m

Direct methods were used for structure solution of all structures (SHBIZXSStructural
refinement was obtained from successive Fourier maps (SHEIZY¥ All heavy atoms (C,
N, O, Si, P, Ni Pd, F, C) were refined anisotropically whereas the hydrogen atoms were
found either directly and refined isotropically fay 3a, 3b, 3c, 4, 6 or through calculated

constrained positions f& Thecrystallographic data for are summarized in Table S1.
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Table Sl. Cryshl datafor 2, 3a, 3b, 3¢, 4, 5 and6.

parameter 2 3a 3b 3c 4 5 6

E)Tnﬁ’:jl';a' CoHiCLN,ST CeHyClaNoP CyiHisCLNP CeHisCLNoP  CoHitFaNoP  CigHooCLNGNi  CroHacCLNLPd
Formular— ,qg 44 235.47 277.12 215.05 206.13 325.91 373.60
Weight

g%s(:?rll Orthorhambic Monoclinic Monoclinic Orthorhambic  Triclinic Monoclinic Monoclinic
space group Pbca P2/c C2/c Pbca Po P2)/n P2,/n

a(A) 12.8424(6) 11.4381(10)  19.240(3) 7.768(2) 7.375(3) 8.0672(11) 8.9858(4)

b (A) 12.6500(6) 7.7170(7) 11.531(3) 12.985(3) 7.560(2) 13.6398(12) 12.0174(6)
c(R) 13.2356(6) 12.9790(11)  15.038(3) 19.423(4) 8.6846(15)  12.880(2) 13.4315(7)
U (deg 90.00 90.00 90.00 90.00 74.688(16)  90.00 90.00

b ( deg 90.00 122.697(6)  128.66(3) 90.00 76.04(2) 100.756(13) 104.706(3)
o (deg 90.00 90.00 90.00 90.00 62.60(2) 90.00 90.00
gg';;me 2150.21(17) 964.09(15)  2605.4(9) 1959.2(8) 410.5(2) 1392.48) 1402.90(12)
z 8 4 8 8 2 4 4

Deatcd 1.656 1.622 1.413 1.458 1.667 1.555 1.769
(g/cn?)

abs coeff  1.163 1.057 0.596 0.769 0.351 1.762 1.688
F(000) 1088 480 1152 896 212 680 752

crystal size, 0.38x021X 4/ 04504 1.0x09x07 1.0x09x08 L0X07X  (6,03x02 04x04x04
mm® 0.08 0.6

d rang

S(z)iltIthion 3.46i 23.25 3.73i 30.50 3.47i 27.49  3.71i 27.50  3.52i 27.48 3.55i 26.36 3.56i 30.51
(deg)

reflections 53047 53367 6638 5553 2344 6878 93989
collected

independent , ;g 2934 2974 2243 1875 2837 4274
reflections

R(int) 0.1073 0.0518 0.0354 0.0296 0.0403 0.0664 0.0501
observedi(,,,; 2730 2680 2033 1767 2486 3890
>2s(1))

goodness 4 454 1.018 1.008 1.012 1.012 1.023 1.011
of-fiton F

;;[('I)T A 0.0288 0.0309 0.0305 0.0316 0.0537 0.0310 0.0260
5;1(,53!' 0.0819 0.0869 0.1014 0.0879 0.1532 0.0847 0.0773

Ry = BlIFol i [FollEIFo]. "Ry = {BIW(F> T FA/BIW(F)T} 2
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3. NMR Spectra
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Figure S8. "H NMR of 2.
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Figure S10. *°Si NMR of 2.
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Figure S11. "H NMR of 3a.
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Figure S13. *C{*H} NMR of 3a.
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Figure S14. "H NMR of 3b.
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Figure S16. *C{*H} NMR of 3b.
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Figure S17. "H NMR of 3c.
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Figure S19. *C{*H} NMR of 3c.
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Figure S20. *H NMR of 4.
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Figure S24. 'H NMR of 6.

Figure S5. 1*C{*H} NMR of 6.
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