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Experimental Procedures

General Information

All operations with airand moisturesensitive substances were performed under conventional Schlenk techniques or in a
glove box using argon as inert gas. Volatile compounds were handled in a vacuum line. All solvents (diethytether an
pentane dried over LiAl1n-hexane, toluene, benzends and tolueneds dried over Na/K alloy, dichloromethastb,
toluene-ds, benzeneds and tetrachloromethanedried over molecular sieves) were distilled and degassed poiarse.
(FG)2SbCE LICHPtBu)? and (MePPHAuUCt were prepared according to literature procedures, (8.9 %, JI.Baker) was

dried over ROy, distilled and degassed prior to use.,8Qpp Py 2% ! ANJ [ AljdZARSOZ t Kb/ h O0xdpdd.
%, fluorochem) and siv trifluoromethanesulfonate (99 %, fluorochem) were used without further purification. NMR spectra
were recorded using Bruker Avance Il 500 HD and Bruker Avance Il 600 spectrometers at ambient temperature if not noted
otherwise. NMR spectroscopic chemlishifts were referenced to the residualgpon or carbon peaks of theolvent CBCh:

1H: 5.32 ppm 13C 54.0 ppm GDs(CDR): 1H: 2.09 ppm (CIp, 13C: 20.4 ppm (G GDs: H: 7.16 ppm/3C: 128.1 ppmor
externally £N: NH (1), 19F: CFGJ31P:85%Hs;PQ in HO). Elemental analyses were carried ouglop-worker of the University

of Bielefeld using a HEKATECH EURO Elemensekribihe elemental analyses were determined from samples of the isolated
compoundsIR spectroscopic measurements were peried on a BrukeAlphaFTIR spectrometer with a diamond crystal.
SGXRD was performed on a Rigaku Supernova diffractometer usivghCu 2 Nb» a Al RA L G A2y ®

Syntheses
Synthesis of (§%).SbCHP¢Bu), (1):

(Lithiomethyl)bisiert-butyl)phosphaned m®py I ddPnp YY2f0 gl & adzALISYRSR Ay RASGOK:
solution of bis(pentafluoroethyl)chlorostibane (4.35 g, 8M@@0l) and toluene in diethyl ether (50 mL) was added dropwise.

The mixture was allowed to reach room tempenawvernightto givea pale brown suspension. After removing the solvent

under reduced pressur@-pentane (50 mL) was added and the suspensiasfiltered inert. Thesolvent was removed from

the filtrate under reduced pressure. Vacuum distillation (On@Bar, 55°C) yielded @&).SbCHP¢Bu) (1, 2.46 g, 4.74 mmol,

53 %) as aolourlesdiquid.
Analytical data
1H NMR(600 MHz, CEZb): 4 [ppm] = 2.17 (d?3 1= 1 Hz, 2H,I&), 1.17 (d3%x= 11 Hz, 18H, Oftk)s).

13CAH} NMR(151 MHz, CEEb): 4 [ppm] = 122.0 (mikc= 315 Hz2k c= 45 HZ3} o= 12 HzCR), 120.3 (qtidc= 284 Hz2k ¢
=29 HZCFg,), 33.2 (d,l\]bc: 24 HZC(CI‘&):;), 29.7 (d?\];.c: 13 HZ, CCH3)3), 9.0 (d,l\l:v'(;Z 44 HZO‘|2).

19F NMR(565 MHz, CEZb):4 wLILIY 8 [ By B O m 0 ¥ EpABbpin systebvE, broad).
31P{IH} NMR(243 MHz, CETh): ¢+ [ppm] = 15.9 (m).

Elemental analysis calcd (%) fagHBoFoPSb 1, = 519.02): C 30.08, H 3.88; found: C 30.12, H 3.87.



(FG)2ShCHPEBUYICS (2):

A solution ofl (0.25 g, 0.48 mmol) in-pentane (5 mL) treated with €®.3 mL, 5 mmol) was stirred at ambient temperature
for 1 h.Crystallisatiorfrom the quiescent solution yieldedd&),SbCHP¢Bu}iCS (2, 0.16 g, 0.31 mmol, 64 %). The deep red

crystals were suitable for-bay diffraction, but decompose slowly under reduced pressure.

For NMRdata, a ®parate batch wagreparedin aNMR tube with a solution af (50 mg, 0.10 mmol) in toluerds, which

wastreated with C%(0.05 mL, 0.8 mmaldue to the equilibrium, a small amount bfs still present.
Analytical data
IH NMR(600 MHz, CELb): 4 [ppm] = 2.42 (d?3 n= 9 Hz, 2H,I&), 1.57 (d3% n= 15 Hz, 18H, Gftk)s).

13CEH} NMR(151 MHz, CEZb): 4 [ppm] = 227.8 (dibc= 32 HzCS), 125.5 (mikc= 317 Hz2kc= 44 HzCR), 121.1 (qt,
L} c= 285 Hz2J c= 29 Hz(Rs), 38.5 (d1b c= 31 HZQ(CHY)s), 28.8 (s, @Hb)s), 3.5 (dXbc= 43 HzOHy).

19F NMR(565 MHz, CETh): 4 GLILIY 8 I By M1 Oy M 10 WSy -bpin systebc, iroad). | .
31PfH} NMR(243 MHz, CEh): 4 [ppm] = 35.2 (s).

Elemental analysis calcd (%) fasHBoRPSSb M, = 595.15): C 28.25, H 3.39; found: C 28.85, H 3.37.

(RC)2SbCHPEBUYISQ (3):

SQ (1.1 mmol) was condensed onfio(110 mg, 212 pmolOnthawing, a colourless solidasimmediatelyformed. After
15min the excess of SQuas replaced with argomto give (G):SbCHP{BuYISQ (3, 124 mg, 212 umelguant.) as an
amorphous colourless solid, which decomposgsidlyin anargon streanor under reduced pressure. Crystals, suitable for

X-ray diffraction experiments, were obtained by cooling a solutioBiofn-K SE+ yS (2 bun c/ ®

For NMRdata, a separag batch wagreparedin a NMR tube with a solution df(56 mg, 0.11 mmol) in GOb, which was
treated with SQ(0.40 mmol).

Due to decomposition, it was not possible to prepare a sample for elemental analysis.
Analytical data
1H NMR(600 MHz, CEZb): 4 [ppm] = 1.98 (d?23 = 13 Hz, 2H,k8), 1.46 (d3% «= 14 Hz, 18H, Gfk)s).

13C{H} NMR(151 MHz, CiTh): ¢ [ppm] = 126.§121.5(m, 1Jc= 317 Hz2k c= 44 Hz(R), 123.%;117.8(qt, 1Jc= 285 Hz,
2} c= 29 Hz(Rs), 37.9 (d1bc= 3 HZQ(CH)3), 28.5 (s, @Ha)30 = b MR 10 HIAD).

13C{9F} NMR(126 MHz, CEZb): + [ppm] = 124.0 (S0R), 120.9 (sOR).
19F NMR(565 MHz, CETb):1 @ LILIY 8 [ By B Omm 0 Y & 1 ¢ -bpin Bystahps, liroad). ! .

31P{IH} NMR(243 MHz, CETh): ¢+ [ppm] = 43.7 (s).



(FG)SbCHPEBUYiPhNCO (4):

A solution ofl (155 mg, 30Qumol) in dichloromethane (2 mL) was treated with a solution of phenyl isocygdéateng,
0.34mmol) in dichloromethane (1 mL). After stirriigr 1 hat ambienttemperature, the solution was concentrated under
reduced pressure. By adidin of n-hexane (2 mL), a tmurless soligrecipitated, which was washed withhexane (3 x inL)
and dried under vacuum. (FG).SbCHP¢Bu)iPhNCO 4, 178 mg was obtained as coburless solid NMR spectra and

elemental analysis indicate a small proportion of remaining phenyl isocyanate.
Single crystals suitable forrdy diffraction were receivetly cooling asaturated solution ofin CRCkR2 gy (2 bwun ¢/

In addition to the product signal set, the dissolved NMR sample contains aasnmalhtof the two reactantsIR analysisas
used to comparéhe isolated product as a solid and as a solution in @i a solution of phenyl isocyanate in €@ band

chaacteristic of phenyl isocyanatgasdetected for both solutions; thizasnot detected in the solid sample (see below).

Due to the low natural abundance of theN nucleus15N IH HMBC spectra of highly concentrated samples were recorded to
detect the chenical shift. A small excess of phenyl isocyanate is present in the separately recorded Spefadlitate

compaison betwesn product and reactant.
Analytical data

1H NMR(600 MHz, CETE): 4 [ppm] =7.31 (m, 2H, Ph), 7.12 (m, 3H, Ph)5 (d, 25 1= 10Hz, 2H, &), 158(d, 3b 4= 15Hz,
18H, C(Bk)s).

13C{H} NMR(151 MHz, CETb): 4 [ppm] =160.1 (d b c=97 Hz, B(=O)N), 144.6 (NGypso), 129.0 (s, Ph), 126(8), C, broad
and overlapping with another signal25.5 (s, Ph), 124.8 (s, Ph21.3(qt, 1J c= 285 Hz2)k c= 29 Hz(F;), 35.8(d, 1 c= R
Hz,QCHy)s3), 27.9(s, C0Ha)30 = (6, kikpE 32Hz,CHy).

15N NMR(61 MHz, CECb): 4 [ppm] =150.3(from 15N 'H HMBC).
19F NMR(565 MHz, CETb): 4 0 LILIY' 8 T Fb), Yot MPHD D o k(E5, RikM=p3@8iHZ/300 HABspin system B, broad).
SIPfIH} NMR(243 MHz, CETb): 4 [ppm] = 27.4 (S).

Elemental analysis calcd (%) fasHBsFoNOPSbN], = 638.14): C 37.64, H 3.95, N 2.19; found: C 39.39, H 4.02, N 2.62.

(FG)2SbCHPEBUYIPINCS (5):

A solution ofl (158 mg, 304 umol) in dichloromethane (2 mL) was treated with a solution of phethibisganate (48 mg,
0.36mmol) in dichloromethane (1 mL). After stirring at ambient temperature for 1 h, the yellow solution was concentrated
under reduced pressure. By addingnexane(2 mL), a yellowish soljgrecipitated, which was washed witlthexane (3 x
1mL) and dried inacuum. (G)2SbCHPtBu)IPhNCS5 191 mg, 292 umol, 96 %) was received as yellowish solid. Single

crystals suitable for-Xay diffraction were received from a saturated solutiorbof n-hexane.

The NMR spectra show two sets of sigrfaland B in the following)that are similar in structure, but have a slight deviation
in the chemical shift and the intensity of the respective resonances. When compared with the stistect above, both sets

of sgnals give reasonable variants for phersgdthiocyanateadducts.

Attempts to separate the two species either failedresulted inunspecific dgradaton.
5



The experiment was repeated several times with an amallsgJNE OS RdzNB S Ay Of dzRA Yy 3 Sith$hddzi A 2 y

two species detected in a similaatio by NMR analysisddditional VIb a w & (i dzR80 833 in léenels do not indicate

a temperature dependent equilibrium & andB. At 80 °C botlA andB decomposed to their reactants.

Due to the low natural abundance of theN nucleus5N IH HMBGpectra of highly concentrated samples were recorded to
determinethe chemical shiftA small excess of phenyl isothiocyanate is present in the separately recorded $pdatititate

compaison betweenproduct and reactant.
Analytical data

1H NMR(600 MHz, CEZb): + [ppm] = 7.41¢ 6.91 (Ph, broad and overlap of different signals), 2.28%g= 9 Hz, 2HA CHy),
2.16 (d,z\]D,H: 9 HzB O‘iz), 1.70 (d,?’JD,H: 15 HzB C(CH3)3), 1.59 (d,?’JD,H: 15 Hz, 18|‘A, C(CH3)3).

13C{H} NMR(151 MHz, CEEb):  [ppm] = 178.2 (dib.c= 77 HZBSIN), 168.7 (dibc= 91 HzA SIN), 151.0 (dBbc= 28 Hz,
A Gpso), 147.3 (d3d.c= 22 HzB Gpsg), 130.2 (), 129.3 (5), 128.6 (5), 126.3 (s), 125.4 (s), 124.0 (s), 121.8 (g1 k4=
285 Hz2kc= 29 HzA O), 37.7 (d1b,c= 31 HzA and B QCHy)3, 13CH HMBC shows overlap of signals), 28.%\@nd B
C(OHb)s, 13CH HMQC shows overlap of signeE b AP 51 61AALH0 = L WHbo 34 6IZBEH,). (AandB Cr andB

O are not observable, due to low intensity and overlapping with other signals).
15N NMR(61 MHz, CELh): ¢ [ppm] = 345.2A, from 15N H HMBC).

F NMR(565 MHz, 1w LILIY mXPpch Y 2 0 B aubhlb.6(m, ABspin systera AandB G,
19 6 CITh): 1 « e T ( b YOBEED T 6 B @bels.6 [ dBC~

broad and overlapping).
SIP{IH} NMR(243 MHz, CETh): ¢+ [ppm] = 33.3 (sA), 30.1 (sB).

Elemental analysis calcd (%) fesHBsFoNPSShH, = 654.20): C 36.72, H 3.85, N 2.14, S 4.90; found: C 36.80, H 3.84, N 2.07,
S 4.91.

[(FsG2)2SbCHP tBu)]AUCH (6):

A solution ofl (137 mg, 264 pumol) in toluene (5 mL) was treated with (MeRICI (55 mg, 0.13 mmol). After stirring at
ambient temperature for 1 h, all volatile compounds were removed in vacuum and the obtained residue was washed with
toluene (2 x 2 mL) to yield §&).SbCHP ¢{Bu}]iAuCl 6, 165 mg, 130 umol, quant.) as colourless solid. Single crystals suitable

for Xray diffraction were received from a saturated solutioréofi CRDCb.
Analytical data
1H NMR(600 MHz, C&Zb): 4 [ppm] = 2.52 (m, 4H,KB), 1.41 (m, 36H, CK&)s).

13CAH} NMR(151 MHz, CETh): 4 [ppm] =127.2122.1 (M Ak c= 317 Hz2k c= 44 HzOR), 122.@117.8 (gt 1k c= 285 Hz,
2} c= 29 Hz(Fs), 37.3 (M,ACH)3), 29.9 (M, CHa)3), 7.5 (MCH,).

13CL9F} NMR(126 MHz, CETL): 4 [ppm] = 124.7 (MCF), 120.9 (sCR).

19F NMR(565 MHz, CETb):41 @ LILIY 8 I Ealy M O MmO FEp H-bpin Bystahps, liroad). ! .
31PAH} NMR(243 MHz, CEb): ¢ [ppm] = 74.0 (s).

Elemental analysis calcd (%) fesHEcAuCIRP.Sh (M, = 1270.46): C 24.58, H 3.17; found: C 24.61, H 3.25.

6
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[(FsG2)2SbCHP tBU)]/AUOTT (7):

A suspension of AgOTf (7.0 mg, 27 umoh-irexane (1 mL) was treated with a solution6ofl8 mg, 14 umol) in-hexane

(1 mL). A colourless solid precipitated rapidly. This suspension was stirred overnight at ambient temperature, the solid was
filtered and washed witm-hexane (3 x 1 mL). The volatile compounds were removed in vadwas solved in GGk and

the solution was separated from the residue. After dryimgder vacuum, [(FG).SbCHP¢Bu)]-IAUOTf T, 17 mg was
obtained as a colourless solid. Single crystals suitable-fay Miffraction wereobtainedfrom a saturated solution of in

GDs.

Analytical data

IHNMR(600 MHz, CEZb): + [ppm] = 2.53m, 4H, €k), 1.46(m, 36H, C(kk)s).

13C{H} NMR(151 MHz, CETb): + [ppm] = 39.0 (MA(CHY)3), 29.8 (M, CHs)s), 6.1 (MCH).

13C{9F} NMR(151 MHz, CEZb): + [ppm] = 121.1(s, QSCs), 119.8 (sCF).

19F NMR(565 MHz, CITh): o LILIY 8 ' 4S6GYy Dob ¥ kSRHE0 YLEMLe@ypd yspirosysem B,.broad).
SIP{H} NMR(243 MHz, CETb): ¢ [ppm] = 78.2s).

Elemental analysis calcd (%) fosHGoAuR:0:P,SSh (M, = 1384.07)C 23.42, H 2.91,2532 found: C 222, H 303, S 124.



NMR spectroscopdata
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Supplemental NMR studies
In the following, supplemental NMR studies are listed to examine several aspects.

We performed Lewis acidity tests with the GutmaBackett method with OPE$ and the modified method for soft Lewis
acids with SePMgpresented by LichtenbergAfter addition of OPEtto 1 (1:1 eq. and 1:5 eq.: ORHYf), we do not see any
variation of the3!P{H} NMR chemical shifts @f(15.9 ppm) and OPE{50.4 ppm), respectively.
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Figure S3&utmann-Beckett test in CRCh with 1 eq. OPEtand 1 eql.
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Figure S3Gutmann-Beckett test in CECh with 1 eq. OPEtand 5 eql.

With the softer Lewis base SePM#:1 eq. and 1:5 eq.; SePM®B), we observe a $enium transfer from SePM&8.8 ppm)
to 1 (15.9 ppm) to give §&).SbCHSe)PBu) (73.0 ppm)and PM@ b c Mm®dc LILIY O @
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Figure S38/odified Gutmann-Beckett test in CECh with 1 eq. SePMgand 1 eql. (OPE}is present because dfs previous
additionin a GutmannBeckett tes}].
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Figure S3Modified Gutmain-Beckett test in CECh with 1 eq. SePMgand 5 eql. (OPEjis present because dfs previous
addition in a GutmannBeckett tes}.

In Figures &I $42 are reactivity tests of diert-butylmethylphosphaneand the substrates GSSQ, PhNCO and PhNCS
depicted. S@and PhNCO do not show product formation, whereby && PhNCS do. Additional MMR studies show a
temperature dependent equilibrium for the reactant/product mixtures, respectively.

Figure 8031P{H} NMR spectra of mixtures of M&B(» (11.3 ppm) and G$1), S@(2), PhNCO (3) and PhNCS (4)i%.C
The slightly shifted reactant peak in 2, may be because of the high excessiotBONMR tube (>1 bar SO
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