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General InformaWionJ  

All VXnWUeVeV involving air- anT moiVWure-VenViWive compounTV were carrieT ouW uVing VWanTarT 

ScUlenk-WXpe glaVVware (or in a glove box) unTer an aWmoVpUere of argon. SolvenWV were TrieT anT 

VWoreT unTer an argon aWmoVpUere. TUe following inVWrumenWV were uVeT for pUXVical 

cUaracWerizaWion of WUe compounTVJ Varian Inova 500 (1HJ 500 MHzH 13CJ 126 MHzH 19FJ 470 MHzH 11BJ 

160 MHzH 31PJ 202 MHz)H Varian UniWXPluV  600  (1HJ 600 MHzH 13CJ 151 MHzH 19FJ 564 MHzH 11BJ 

192 MHzH 31PJ 243 MHz). 1H NMR anT 13C  NMRJ  cUemical  VUifW  δ iV  given  relaWive  Wo  TMS  anT  

referenceT Wo WUe VolvenW Vignal. 19F NMRJ cUemical VUifW δ iV given relaWive Wo CFCl3 (exWernal 

reference); 11B NMRJ cUemical VUifW δ iV given relaWive Wo BF3·NW2O (exWernal reference). NMR 

aVVignmenWV are VupporWeT bX aTTiWional 2M NMR experimenWV. NlemenWal analXVeV were performeT 

on a Elementar  Vario  El  III.  IR  VpecWra  were  recorTeT  on  a  Varian 2100 FT-IR (Nxcalibur SerieV). 

MelWing poinWV were obWaineT wiWU a MSC Q20 (TA InVtrumentV). 

X-RaX Tiffraction: MaWa VeWV for compounTV 6a anT 7 were collecWeT wiWU a NoniuV OappaCCM 

TiffracWomeWer.  ProgramV  uVeTJ  TaWa  collecWion  COLLNCT  (R.  P.  P.  HoofWH  Bruker  AXSH  2008H MelfWH 

TUe NeWUerlanTV); TaWa reTucWion Menzo-SMN (R. OWwinowVkiH P. MinorH MethoTV EnzXmol. 1997H 

276H  307-326); abVorpWion correcWion Menzo (R. OWwinowVkiH M. BorekH P. MajewVkiH P. MinorH Acta 

CrXVtallogr. 2003H A59H 228-234); VWrucWure VoluWion SHNLXS-97 (G. M. SUelTrickH Acta CrXVtallogr. 

1990H A46H  467-473);  VWrucWure refinemenW  SHNLXL-97 (G.  M.  SUelTrickH  Acta CrXVtallogr. 2008H A64H 

112-122) anT grapUicVH XP (BrukerAXSH 2000). MaWa VeWV for compounT 4a were collecWeT wiWU a M8 

VenWure Mual Source 100 CMOS TiffracWomeWer anT for compounT 4c wiWU a Oappa CCM APNXII Bruker 

TiffracWomeWer. ProgramV uVeTJ TaWa collecWion APNX2 V2014.5-0 (Bruker AXS Inc.H MaTiVonH 

PiVconVinH USAH 2014); cell refinemenW SAINT V8.34A (Bruker AXS Inc.H MaTiVonH PiVconVinH USAH 

2013); TaWa reTucWion SAINT V8.34A (Bruker AXS Inc.H MaTiVonH PiVconVinH USAH 2013); abVorpWion 

correcWion  SAMABS  V2014I2  (Bruker  AXS  Inc.H  MaTiVonH  PiVconVinH  USAH  2014);  VWrucWure  VoluWion  

SHNLXT-2014 (G.  M.  SUelTrickH  Acta CrXVt.H 2008H A64H 112–122); VWrucWure refinemenW SHNLXL-2014 

(G. M. SUelTrickH Acta CrXVt.H 2008H A64H 112–122) anT grapUicVH XP (G. M. SUelTrickH 1998H XP. Bruker 

AXS Inc.H MaTiVonH PiVconVinH USA). ExceptionV anT Vpecial featureVJ TUermal ellipVoiTV are VUown 

wiWU 50% (4aH 4b) anT 30% (6aH 7) probabiliWXH R-valueV are given for obVerveT reflecWionVH anT wR2 

valueV are given for all reflecWionV. For compounT 4c one TiVorTereT over Wwo poViWionV Ualf 

TicUloromeWUane molecule waV founT in WUe aVXmmeWrical uniW. Several reVWrainWV (SAMIH SAMNH ISOR 

anT SIMU) were uVeT in orTer Wo improve refinemenW VWabiliWX.  

CCMC 1020239 Wo 1020242 conWain WUe VupplemenWarX crXVWallograpUic TaWa for WUiV paper. TUeVe 

TaWa can be obWaineT free of cUarge from TUe CambriTge CrXVWallograpUic MaWa CenWre via 

www.ccTc.cam.ac.ukITaWa_requeVWIcif. 

http://www.ccdc.cam.ac.uk/data_request/cif
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MaWerialVJ  

TUe pUoVpUaneV were VXnWUeVizeT accorTing Wo a moTifieT liWeraWure proceTureJ A. SambH B. 

MemerVemanH P. H. MixneufH C. MealliH OrganometallicV 1988H 7H 26-33. 

BiV(penWafluoropUenXl)borane waV VXnWUeVizeT accorTing Wo a moTifieT liWeraWure proceTureJ M. J. 

ParkVH R. N. von H. SpenceH P. N. PierVH Angew. Chem. Int. ET. Engl. 1995H 34H 809-811; P. N. PierVH T. 

CUiverVH Chem. Soc. Rev. 1997H 26H 345-354. 

PUenXlvinXlVulfiTe anT eWUXlvinXlVulfiTe were purcUaVeT from Sigma AlTrich anT TCI. 
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SXnthesis of compounT 4a 

 
BiV(penWafluoropUenXl)borane (56.1 mgH 0.162 mmolH 1.0 eq) in Woluene (5 mL) waV aTTeT Wo a 

VoluWion  of  pUenXlvinXlVulfiTe  (22.1  mgH  0.162  mmolH  1.0  eq)  in  Woluene  (5  mL)  Wo  give  a  wUiWe  

VuVpenVionH wUicU waV VWirreT for 30 min aW room WemperaWure. TUereafWer 

WrimeWUXlVilXlpUenXlaceWXlene (28.3 mgH 31.8 μLH 0.162 mmolH 1.0 eq) waV aTTeT anT WUe ligUW Xellow 

reacWion mixWure waV VWirreT aW 80 °C for overnigUW. SubVequenWlX all volaWileV were removeT in vacuo 

anT penWane (5 mL) waV aTTeT Wo WUe Xellow reViTue. TUenH immeTiaWelX afWer WUe aTTiWion of 

penWane (5 mL)H all  volaWileV were removeT in vacuo anT penWane (5 mL) waV aTTeT again Wo finallX 

give a wUiWe precipiWaWe. TUe VupernaWanW VoluWion of WUe VuVpenVion waV removeT anT WUe wUiWe 

VoliT waV TrieT in vacuo Wo give compounT 4a (61.4  mgH  0.094  mmolH  58%)  aV  a  wUiWe  powTer.  

CrXVWalV VuiWable for WUe X-raX crXVWal VWrucWure analXViV were obWaineT bX Vlow evaporaWion of a 

TicUloromeWUane VoluWion of compounT 6a aW -32°C.  

 

IR (OBr) n ̃ [cm-1] = 2405 (w)H 1700 (w)H 1645 (m)H 1596 (w)H 1519 (V)H 1468 (V)H 1376 (w)H 1292 (m)H 

1248 (m)H 1111 (V)H 1089 (m)H 1027 (w)H 985 (V)H 968 (V)H 918 (m)H 885 (m)H 839 (V)H 808 (m)H 775 (m)H 

745 (V)H 703 (m)H 688 (m)H 659 (V)H 631 (w)H 576 (w)H 517 (m)H 479 (w). 

Nlemental analXsis for C31H23BF10SSiJ calcT. C 56.72% H  3.53%; founT C 56.33% H 3.33%. 

Melting pointJ 198 °C. 

 
1H NMR (500 MHzH 299 OH CM2Cl2)J  δ = 7.35 (mH 1HH p-PUS)H 7.31 (mH 2HH m-PU)H 7.23 (mH 2HH m-PUS)H 

7.17 (mH 1HH p-PU)H 7.11 (mH 2HH o-PUS)H 6.96 (mH 2HH o-PU)H 3.17 (mH 2HH SCH2)H  3.05 (mH 2HH CH2)H  –

0.42 (VH 2JSiH = 6.6 HzH 9HH SiCH3). 
13C{1H} NMR (126  MHzH  299  OH  CM2Cl2)J  δ =  158.4  (brH  BC=)H  149.4  (i-PU)H 148.9 (TmH 1JFC ~  240  HzH  

C6F5)H 148.1 (brH =CSi)H 141.0 (TmH 1JFC ~  250 HzH  C6F5)H 137.5 (TmH 1JFC ~  250 HzH  C6F5)H  130.7  (p-PUS)H 

130.5 (i-PUS)H 130.0 (o-PUS)H 129.5 (m-PUS)H 128.4 (m-PU)H 127.3 (o-PU)H 125.2 (p-PU)H 116.9 (brH i-C6F5)H 

42.3 (CH2)H 38.2 (SCH2)H 0.2 (1JSiC = 52.3 HzH SiCH3). 
1H{1H} 1M-TOCSQ (500 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.23 I 7.35H 7.11 

(m-PUS I p-PUSH o-PUS)H 7.17 I 7.31H 6.96 (p-PU I m-PUH o-PU)H 3.17 I 3.05 (SCH2 I CH2).  
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1H{1H} NON-MIFF (500 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.11 I 7.23H 3.17H 

3.05 (o-PUS I m-PUSH SCH2H CH2)H 6.96 I 7.31H 3.05H –0.42 (o-PU I m-PUH CH2H Si(CH3)3)H 3.17 I 7.11H 3.05 

(SCH2 I o-PUSH CH2)H 3.05 I 7.11H 6.96H 3.17 (CH2 I o-PUSH o-PUH SCH2)H –0.42 I 6.96 (SiCH3 I o-PU). 
1HH 13C GHSQC (500 MHz I 125 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.35 I 130.7 (p-PUS)H 7.31 I 128.4 

(m-PU)H 7.23 I 129.5 (m-PUS)H 7.17 I 125.2 (p-PU)H 7.11 I 130.0 (o-PUS)H 6.96 I 127.3 (o-PU)H 3.17 I 38.2 

(SCH2)H 3.05 I 42.3 (CH2)H –0.42 I 0.2 (SiCH3). 
1HH 13C GHMBC (500 MHz I 125 MHzH 299 OH CM2Cl2)[VelecWeT WraceV]J δ 1H I δ 13C = 7.31 I 149.4H 128.4 

(m-PU I i-PUH m-PU)H 7.23 I 130.5H 129.5 (m-PUS I i-PUSH m-PUS)H 6.96 I 148.1H 127.3H 125.2 (o-PU I =CSiH 

o-PUH p-PU)H 3.17 I 158.4H 130.5H 42.3 (SCH2 I  BC=H  i-PUSH CH2)H 3.05 I 158.4H 148.1H 38.2 (CH2 I  BC=H  

=CSiH SCH2)H –0.42 I 148.1H 0.2 (SiCH3 I =CSiH SiCH3). 
11B{1H} NMR (160 MHzH 299 OH CM2Cl2)J δ = 8.4 (ν1I2   ̴400 Hz) 
19F NMR (470 MHzH 299 OH CM2Cl2)J δ = –127.2 (brH 2FH o-C6F5)H –156.4 (WmH 3JFF = 20.5 HzH 1FH p-C6F5)H    

–164.5 (mH 2FH m-C6F5)H [Δδ19FmHp = 8.1]. 
29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2)J δ = –8.6 (ν1I2   ̴2 Hz). 

 

 
1H NMR (500 MHzH 299 OH CM2Cl2 (*)) of 4a. 

 
13C{1H} NMR (125 MHzH 299 OH CM2Cl2 (*))of 4a. 
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19F NMR (470 MHzH 299 OH CM2Cl2) of 4a. 

 

 
11B{1H} (160 MHzH 299 OH CM2Cl2) anT 29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2) of 4a. 

 

 

 

u-ray crystal structure analysis of compound 4a: formula C31H23BF10SSiH M =  656.45H  colourleVV  

crXVWalH 0.20 x 0.20 x 0.10 mmH a = 10.8146(3)H b = 13.0830(3)H c = 20.1222(5) Å, β = 96.7600(9)°H V = 

2827.25(12) Å3H  ρcalc  =  1.542 gIcm-3H  μ =  2.230 mm-1H  empirical  abVorpWion correcWion (0.664 ≤ T  ≤ 

0.808)H  R  =  4H  monoclinicH  Vpace group P21In (No.  14)H  λ =  1.54178 ÅH  T  =  100(2)  OH  ω anT φ VcanVH  

56136 reflecWionV  collecWeT Wo  a  maximum θ angle  of  68.39°  (0.83 Å reVoluWion)H  5171 inTepenTenW  

(RinW  =  0.041)  anT  4758  obVerveT  reflecWionV  [IL2σ(I)]H  400  refineT  parameWerVH  R  =  0.029H   wR2 = 

0.076H max. (min.) reViTual elecWron TenViWX 0.35 (-0.20) e.Å-3H UXTrogen aWomV calculaWeT anT refineT 

aV riTing aWomV. 
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SXnthesis of compounT 4b 

 
NMR-Scale NxperimenWJ 

BiV(penWafluoropUenXl)borane (28.0 mgH 0.081 mmolH 1.0 eq) in Woluene-T8 (0.5 mL) waV aTTeT Wo a 

VoluWion of pUenXlvinXlVulfiTe (11.0 mgH 0.081 mmolH 1.0 eq) in Woluene-T8 (0.5  mL)  Wo  give  a  

VuVpenVionH wUicU waV VWirreT for 20 min aW room WemperaWure. TUereafWer WrimeWUXlVilXlUexXne 

(12.6 mgH 16.4 μLH 0.081 mmolH 1.0 eq) waV aTTeT anT WUe ligUW Xellow reacWion mixWure waV VWirreT aW 

50 °C for 15 U anT WUen aW 90 °C for 4 U. TUereafWer WUe reacWion mixWure waV cUaracWerizeT bX NMR-

experimenWV. 

 
1H NMR (600 MHzH 299 OH C7M8)J  δ = 6.69 (mH 1HH p-PU)H 6.59 (mH 4HH oHm-PU)H 2.94 (WH 3JHH = 7.2 HzH 

2HH CH2)H 2.55 (WH 3JHH = 7.2 HzH 2HH SCH2)H 2.23 (mH 2HH =CH2
Bu)H 1.35 (mH 4HH CH2

Bu)H 0.95 (mH 3HH CH3
Bu)H 

−0.21 (VH 2JSiH = 6.4 HzH 9HH SiCH3). 
13C{1H} NMR (151 MHzH 299 OH C7M8)J δ = 156.4 (brH BC=)H 149.0 (TmH 1JFC ~ 242 HzH C6F5)H 144.4 (=CSi)H 

141.2 (TmH 1JFC ~ 251 HzH C6F5)H 137.7 (TmH 1JFC ~ 250 HzH C6F5)H 130.7 (i-PU)H 130.0 (p-PU)H 129.4 (o-PU)H 

129.0 (m-PU)H 117.1 (brH i-C6F5)H 38.7 (CH2)H 37.3 (SCH2)H 36.2 (=CH2
Bu)H 32.1H 23.5 (CH2

Bu)H 14.2 (CH3
Bu)H 

0.6 (SiCH3). 
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1H{1H} NON-MIFF (600 MHzH 299 OH C7M8)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 6.59 I 2.94H 2.55 (o-

Hm-PU I CH2H SCH2)H 2.23 I 2.94H 1.35H 0.95H −0.21 (=CH2
Bu I CH2H CH2

BuH CH3
BuH SiCH3)H −0.21  I 2.23H 1.35 

(SiCH3 I =CH2
BuH CH2

Bu).  
1HH 1H GCOSQ (600 MHz I 600 MHzH 299 OH C7M8)[VelecWive WraceV]J δ 1H I δ 1H = 6.69 I 6.59 (p-PU I o-

Hm-PU)H 2.94 I 2.55 (CH2 I SCH2)H 2.23 I 1.35 (=CH2
Bu I CH2

Bu)H 1.35 I 2.23H 0.95 (CH2
Bu I  =CH2

BuH CH3
Bu). 

1HH 13C GHSQC (600 MHz I  151 MHzH  299 OH  C7M8)J δ 1H I  δ 13C =  6.69 I  130.0  (p-PU)H 6.59 I 129.4H 

129.0 (o-Hm-PU)H 2.94 I 38.7 (CH2)H  2.55 I 37.3 (SCH2)H  2.23 I 36.2 (=CH2
Bu)H 1.35 I 32.1H 23.5 (CH2

Bu)H 

0.95 I 14.2 (CH3
Bu)H −0.21 I 0.6 (SiCH3). 

1HH 13C GHMBC (600 MHz I 151 MHzH 299 OH C7M8)[VelecWeT WraceV]J δ 1H I δ 13C =  6.64 I 130.6H 130.0H 

129.0 (o-Hm-PU I i-PUH p-PUH m-PU)H 2.94 I 156.4H 144.4H 37.3 (CH2
= I BC=H =CSiH SCH2)H 2.55 I 156.4H 

130.7H 38.7 (SCH2 I BC=H i-PUH CH2)H 2.23 I 156.4H 144.4H 32.1H 23.5 (=CH2
Bu I BC=H =CSiH CH2H CH2)H −0.21 

I 144.4H 14.2 (SiCH3 I =CSiH CH3
Bu). 

11B{1H} NMR (192 MHzH 299 OH C7M8) J δ = 10.5 (ν1I2   ̴600 Hz) 
19F NMR (564 MHzH 299 OH C7M8)J  δ =  –126.7  (brH  2FH  o-C6F5)H –155.7 (WH 3JFF =  20.1  HzH  1FH  p-C6F5)H  –

164.1 (mH 2FH m-C6F5)H [Δδ19FmHp = 8.4]. 
29Si{1H} MNPT (119 MHzH 299 OH C7M8)J δ = –6.8 (ν1I2     ̴4 Hz). 

 
1H NMR (600 MHzH 299 OH C7M8 (*)) of 4b aTmixeT wiWU WraceV of vinXlVulfiTe anT WrimeWUXlVilXlUexXne 
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13C{1H} NMR (151 MHzH 299 OH C7M8 (*))of 4b. 

 
19F NMR (564 MHzH 299 OH C7M8) of 4b. 

 
11B{1H} (192 MHzH 299 OH C7M8) anT 29Si{1H} MNPT (119 MHzH 299 OH C7M8) of 4b. 

 

 

SXnthesis of compounT 4c 
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BiV(penWafluoropUenXl)borane (80.0 mgH 0.231 mmolH 1.0 eq) waV TiVVolveT in Woluene (2 mL) anT 

aTTeT Wo  a  VoluWion of  eWUXlvinXlVulfiT  (20.4  mgH  0.231 mmolH  1.0  eq)  in  Woluene (10 mL).  AfWer  WUe 

reVulWing VuVpenVion waV VWirreT for 30 min WrimeWUXlVilXlpUenXlaceWXlene (40.3 mgH 0.231 mmolH 1.0 

eq) waV aTTeT. TUe browniVU reacWion mixWure waV VWirreT aW 80 °C for overnigUW. TUen all  volaWileV 

were removeT in vacuo anT WUe obWaineT reViTue waV exWracWeT wiWU penWane (5 mL) Wo give a wUiWe 

precipiWaWeT. TUe VupernaWanW VoluWion of WUe VuVpenVion waV removeT anT WUe reViTue waV TrieT in 

vacuo Wo give a wUiWe powTer (66.2 mg). TUe VupernaWanW VoluWion waV VWoreT aW -32 °C for 3 T Wo give 

a wUiWe VoliT (27.0 mg). TUe Wwo VoliT fracWionV were combineT Wo give compounT 4c (93.2 mgH 0.153 

mmolH 66%). 

CrXVWalV VuiWable for WUe X-raX crXVWal VWrucWure analXViV were obWaineT bX Vlow evaporaWion of a 

TicUloromeWUane VoluWion of compounT 6a aW -32 °C.  

 

IR (OBr) n ̃ [cm-1] = 2400 (w)H 2347 (w)H 2096 (w)H 1645 (m)H 1596 (w)H 1560 (w)H 1518 (V)H 1468 (V)H 1379 

(m)H 1285 (m)H 1247 (m)H 1200 (w)H 1105 (V)H 1027 (w)H 982 (V)H 968 (V)H 917 (m)H 886 (m)H 852 (m)H 834 

(V)H 809 (m)H 771 (m)H 739 (m)H 702 (V)H 671 (m)H 630 (w)H 567 (w)H 523 (m)H 469 (w). 

Nlemental analXsis for C27H23BF10SSiJ calcT. C  53.30% H  3.81%; founT C 53.10% H 3.51%. 

Melting pointJ 167 °C. 

 
1H NMR (600 MHzH 299 OH CM2Cl2)J δ = 7.29 (mH 2HH m-PU)H 7.15 (mH 1HH p-PU)H 6.92 (mH 2HH o-PU)H 2.75 

(brH 2HH SCH2)H 2.69 (mH 2HH CH2)H 2.18 (qH 3JHH = 7.4 HzH 2HH CH2
NW)H 1.25 (WH 3JHH = 7.4 HzH 3HH CH3

NW)H –

0.44 (VH 2JSiH = 6.6 HzH 9HH SiCH3). 
13C{1H} NMR (151  MHzH  299  OH  CM2Cl2)J  δ =  158.4  (brH  BC=)H  149.3  (i-PU)H 149.1 (TmH 1JFC ~  240  HzH  

C6F5)H 146.7 (=CSi)H 140.9 (TmH 1JFC ~ 250 HzH C6F5)H 137.7 (TmH 1JFC ~ 250 HzH C6F5)H 128.3 (m-PU)H 127.4 

(brH o-PU)H 125.1 (p-PU)H 116.7 (brH i-C6F5)H 38.9 (CH2)H 34.1 (SCH2)H 30.2 (CH2
NW)H 12.8 (CH3

NW)H 0.2 (1JSiC = 

52.3 HzH SiCH3). 
1H{1H} NON-MIFF (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 6.92 I 7.29H 2.69H 

1.25H –0.44 (o-PU I m-PUH CH2H CH3
NWH SiCH3)H 1.25 I 2.75H 2.69H 2.18 (CH3

NW I SCH2H CH2H CH2
NW)H –0.44 I 

7.29H 6.92 (SiCH3 I m-PUH o-PU). 
1HH 1H GCOSQ (600 MHz I 600 MHzH 299 OH CM2Cl2)[VelecWeT WraceV]J δ 1H I δ 1H = 7.29 I 7.15H 6.92 (m-

PU I p-PUH o-PU)H 2.75 I 2.69 (SCH2 I CH2)H H 2.18 I 1.25 (CH2
NW I CH3

NW). 
1HH 13C GHSQC (600 MHz I 151 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.29 I 128.3 (m-PU)H 7.15 I 125.1 (p-

PU)H 6.92 I 127.4 (o-PU)H 2.75 I 34.1 (SCH2)H 2.69 I 38.9 (CH2)H 2.18 I 30.2 (CH2
NW)H 1.25I 12.8 (CH3

NW)H –

0.44 I 0.2 (SiCH3). 
1HH 13C GHMBC (600  MHz  I  151  MHzH  299  OH  CM2Cl2)[VelecWeT WraceV]J δ 1H  I  δ 13C = 7.29 I 149.3H 

128.3H 127.4H 125.1 (m-PU I i-PUH m-PUH o-PUH p-PU)H 6.92 I 146.7H 128.3H 127.4H 125.1 (o-PU I =CSiH m-
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PUH o-PUH p-PU)H 2.69 I 158.4H 146.7H 34.1 (CH2 I BC=H =CSiH SCH2)H 2.18 I 34.1H 12.8 (CH2
NW I SCH2H CH3

NW)H 

−0.44 I 146.7H 0.2 (SiMe3 I =CSiH SiMe3). 
11B{1H} NMR (192 MHzH 299 OH CM2Cl2)J δ = 1.6 (ν1I2 ~ 350 Hz) 
19F NMR (564 MHzH 299 OH CM2Cl2)J δ = -126.3H –127.9H -129.5 (eacU brH S4FH o-C6F5)H -156.0H –156.9 

(eacU brH eacU 1FH p-C6F5)H –164.2 (brH 4FH m-C6F5)H [Δδ19FmHp = 7.8]. 
29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2)J δ = –8.9 (ν1I2     ̴1 Hz). 

 

 
1H NMR (600 MHzH 299 OH CM2Cl2 (*)) of 4c. 

 
13C{1H} NMR (151 MHzH 299 OH CM2Cl2 (*))of 4c. 

 
19F NMR (564 MHzH 299 OH CM2Cl2) of 4c. 



Page 12 of 33 
 

 
11B{1H} (192 MHzH 299 OH CM2Cl2) anT  29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2) of 4c. 

 

 

X-raX crXstal structure analXsis of compounT 4c: formula C27H23BF10SSi  0.5  x  CH2Cl2H M = 650.88H 

colourleVV  crXVWalH  0.20  x  0.10  x  0.05  mmH  a = 25.364(3)H b = 21.164(2)H c = 10.3848(11) ÅH V = 

5574.6(10) Å3H  ρcalc =  1.551  gIcm-3H  μ =  3.113  mm-1H  empirical  abVorpWion  correcWion  (0.575  ≤ T  ≤ 

0.860)H R = 8H orWUorUombicH Vpace group PbcnH λ = 1.54178 ÅH T = 100(2) OH ω anT φ VcanVH 115437 

reflecWionV  collecWeT Wo  a  maximum θ angle  of  66.59°  (0.84 Å reVoluWion)H  4927 inTepenTenW  (Rint = 

0.109) anT 4245 obVerveT reflecWionV [IL2σ(I)]H 389 refineT parameWerVH R = 0.036H  wR2 = 0.093H max. 

(min.)  reViTual  elecWron  TenViWX  0.81  (-0.63)  e.Å-3H UXTrogen aWomV calculaWeT anT refineT aV riTing 

aWomV. 

 
 

 



Page 13 of 33 
 

SXnthesis of compounT 5 

 
 

NMR Scale NxperimenWJ 

A VoluWion of biV(penWafluoropUenXl)borane (28.0 mgH 0.081 mmolH 1.0 eq) in CM2Cl2 (0.5  mL)  waV  

aTTeT Wo a VoluWion of pUenXlvinXlVulfiTe (11.0 mgH 0.081 mmolH 1.0 eq) in CM2Cl2 (0.5 mL)H 

wUereupon a VuVpenVion waV formeT wUicU waV VWirreT for 10 min aW room WemperaWure. TUereafWer 

WrimeWUXlVilXlTipUenXleWUinXlpUoVpUane (22.9 mgH 0.081 mmolH 1.0 eq) waV aTTeT anT immeTiaWelX 

WUe colour of WUe reacWion mixWure WurneT Wo brownIXellow. SubVequenWlXH 10 min afWer WUe aTTiWion 

of WUe pUoVpUaneH WUe reacWion VoluWion waV cUaracWerizeT bX NMR experimenWV.  

[CommenWJ WUe reacWion mixWure conWaineT ca. 88% of compounT 5 anT ca. 12% of a 2nT compounT 

tentativelX aVVigneT aV WUe HB(C6F5)2IPPh2P−C≡C−SiMe3-aTTuct] 
1H NMR (500 MHzH 299 OH CM2Cl2)J δ = 7.53 (mH 4HH o-PUP)H 7.50 (mH 2HH p-PUP)H 7.39 (mH 4HH m-PUP)H 

7.20 (mH 2HH m-PUS)H 7.14 (mH 2HH o-PUS)H 7.11 (mH 1HH p-PUS)H 2.73 (mH 2HH SCH2)H 1.69 (mH 2HH BCH2)H 

0.26 (VH 2JSiH = 7.2 HzH 9HH SiCH3). 
13C{1H} NMR (126 MHzH 299 OH CM2Cl2)J  δ = 148.5 (TmH 1JFC ~ 240 HzH C6F5)H 139.9 (TmH 1JFC ~ 250 HzH 

C6F5)H 138.0 (i-PUS)H 137.4 (TH 1JFC ~  250  HzH  C6F5)H 132.7 (TH 2JPC = 11.6 HzH o-PUP)H 132.2 (brH p-PUP)H 

129.2 (TH 3JPC = 10.5 HzH m-PUP)H 129.1 (o-PUS)H 129.0 (m-PUS)H 128.8 (br TH 1JPC ~ 90 HzH i-PUP)WH 125.7 (p-

PUS)H 123.6 (brH ≡CSi)WH 117.8 (brH i-C6F5)H 32.5 (SCH2)H 23.1 (brH BCH2)H –0.9 (1JSiC = 57.1 HzH SiCH3)H n.o. 

(PC≡)H [W WenWaWive aVVignmenW]. 
1H{1H} 1M-TOCSQ (500 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.53 I 7.50H 7.39 

(o-PUP I p-PUPH m-PUP)H 7.20 I 7.14H 7.11 (m-PUS I o-PUSH p-PUS)H 2.73 I 1.69 (SCH2 I BCH2). 
1H{1H} NON-MIFF (500 MHzH 299 OH CM2Cl2) [VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.14 I 7.20H 7.11H 

2.73 (o-PUS I m-PUSH p-PUSH SCH2)H 2.73 I 7.14H 1.69 (SCH2 I o-PUSH BCH2)H 1.69 I 7.53H 7.14H 2.73H 0.26 

(BCH2 I o-PUPH o-PUSH SCH2H SiCH3). 
1HH 13C GHSQC (500 MHz I 125 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.53 I 132.7 (o-PUP)H 7.50 I 132.2 (p-

PUP)H 7.39 I 129.2 (m-PUP)H 7.20 I 129.2 (m-PUS)H 7.14 I 129.1 (o-PUS)H 7.11 I 125.7 (p-PUS)H 2.73 I 32.5 

(SCH2)H 1.69 I 23.1 (BCH2)H 0.26 I –0.9 (SiCH3). 
1HH 13C GHMBC (500  MHz  I  125  MHzH  299  OH  CM2Cl2)[VelecWeT experimenWV]J δ 1H  I  δ 13C  =   7.20  I  

138.2H 129.1 (m-PUS I i-PUSH m-PUS)H 2.73 I 138.0H 23.1 (SCH2 I i-PUSH BCH2)H 1.69 I 118.0H 2.73 (BCH2 I i-

C6F5H SCH2)H 0.26 I 123.6H –0.9 (SiCH3 I ≡CSi H SiCH3). 
11B{1H} NMR (160 MHzH 299 OH CM2Cl2)J δ = –8.7 (ν1I2 ~ 300 Hz). 
19F NMR (470 MHzH 299 OH CM2Cl2)J δ = –127.7 (mH 2FH o-C6F5)H –158.4 (WH 3JFF = 20.4 HzH 1FH p-C6F5)H  –

164.4 (mH 2FH m-C6F5)H [Δδ19FmHp = 6.1]. 
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1HH 29Si GHMQC (600 MHz I 119 MHzH 299 OH CM2Cl2)J δ = −14.0. 
31P{1H} NMR (202 MHzH 299 OH CM2Cl2)J δ = –1.1 (brH ν1I2 ~ 350 Hz) 

 

SelcteT reVonanceV of the HB(C6F5)2IPPh2P−≡−SiMe3-aTTuctJ 
1H NMR (500 MHzH 299 OH CM2Cl2)[VelecWeT reVonanceV]J δ = 7.67 (mH 2HH o-PUP)H 7.50 (mH 2HH p-PUP)H 

7.45 (mH 2HH m-PUP)H 0.33 (mH 9HH SiCH3). 
13C{1H} NMR (126 MHzH 299 OH CM2Cl2)[VelecWeT reVonanceV]J δ 132.2 (TH 2JPC = 9.9 HzH o-PUP)H 132.6 (TH 
4JPC = 2.8 HzH p-PUP)H 129.5 (TH 3JPC = 11.4 HzH m-PUP)H 125.9 (TH 1JPC = 70.2 HzH i-PUP)H 124.2 (br TH 2JPC = 

8.6 HzH ≡CSi)H –1.0 (1JSiC = 56.6 HzH SiCH3). 
11B{1H} NMR (160 MHzH 299 OH CM2Cl2)J δ = –23.3 (TH 1JPB ~ 65 Hz). 
11B NMR (160 MHzH 299 OH CM2Cl2)J δ = –23.3 (WH 1JPB ~ 1JBH ~ 65 Hz). 
19F NMR (470 MHzH 299 OH CM2Cl2)J δ = –128.5 (mH 2FH o-C6F5)H –158.8 (WmH 3JFF = 20.4 HzH 1FH p-C6F5)H –

165.1 (mH 2FH m-C6F5)H [Δδ19FmHp = 6.3]. 
29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2)J δ = –13.4 (TH 2JPSi = 2.6 Hz). 
31P{1H} NMR (202 MHzH 299 OH CM2Cl2)J δ = –2.7 (brH ν1I2 ~ 250 Hz) 

 

 

 
1H NMR (500 MHzH 299 OH CM2Cl2 (*)) of 5 [a = aTTucW]. 
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13C{1H} NMR (125 MHzH 299 OH CM2Cl2 (*)) of 5 [a= aTTucW]. 

 
19F NMR (470 MHzH 299 OH CM2Cl2) of 5 [a = aTTucW] 

 
11B{1H} (160 MHzH 299 OH CM2Cl2)anT 31P{1H} (202 MHzH 299 OH CM2Cl2)  of 5 [a = aTTucW]. 
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1HH 29Si GHMQC (600 MHz I119 MHzH 299 OH CM2Cl2) of 5 [a = aTTucW]. 

 

 

 

Control experimentJ generation of the HB(C6F5)2IPPh2P−≡−SiMe3-aTTuct 

BiV(penWafluoropUenXl)borane (28.0 mgH 0.081 mmolH 1.0 eq) anT 

WrimeWUXlVilXlTipUenXleWUinXlpUoVpUane (22.9 mgH 0.081 mmolH 1.0 eq)  were mixeT in CM2Cl2 (1 mL) 

anT TirecWlX cUaracWerizeT bX NMR experimenWV.  
 1H NMR (600 MHzH 299 OH CM2Cl2)δ = 7.67 (mH 4HH o-PUP)H  7.55 (mH 2HH p-PUP)H 7.45 (mH 4HH m-PUP)H 

0.33 (mH 2JSiH = 7.2 HzH 9HH SiCH3). 
13C{1H} NMR (151 MHzH 299 OH CM2Cl2)J  δ = 132.6 (TH 4JPC = 2.6 HzH p-PUP)H 132.2 (TH 2JPC = 10.1 HzH o-

PUP)H 129.5 (TH 3JPC = 11.6 HzH m-PUP)H 125.9 (TH 1JPC = 70.4 HzH i-PUP)H  124.2 (br TH 2JPC = 7.9 HzH ≡CSi)H 

90.3 (TH 1JPC = 105.1 HzH PC≡)H –1.0 (1JSiC = 56.9 HzH SiCH3). 
11B{1H} NMR (160 MHzH 299 OH CM2Cl2)J δ = –23.3 (TH 1JPB ~ 65 Hz). 
11B NMR (160 MHzH 299 OH CM2Cl2)J δ = –23.3 (WH 1JPB ~ 1JBH ~ 65 Hz). 
19F NMR (470 MHzH 299 OH CM2Cl2)J δ = –128.5 (mH 2FH o-C6F5)H –158.8 (WmH 3JFF = 20.4 HzH 1FH p-C6F5)H –

165.1 (mH 2FH m-C6F5)H [Δδ19FmHp = 6.3]. 
29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2)J δ = –13.4 (TH 2JPSi = 2.6 Hz). 
31P{1H} NMR (202 MHzH 299 OH CM2Cl2)J δ = –2.7 (brH ν1I2 ~ 250 Hz) 
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SXnthesis of compounT 6a 

 
 

BiV(penWafluoropUenXl)borane (56.1 mgH 0.162 mmolH 1.0 eq) in Woluene (2 mL) waV aTTeT Wo a 

VoluWion of pUenXlvinXlVulfiTe (22.1 mgH 0.162 mmolH 1.0 eq) in Woluene (10 mL) Wo give a VuVpenVion 

wUicU waV VWirreT for furWUer 1 U aW room WemperaWure. TUereafWer WrimeWUXlVilXlTipUenXleWUinXl-

pUoVpUane (45.7 mgH 0.162 mmolH 1.0 eq) waV aTTeT. TUe browniVUIXellow reacWion mixWure waV 

VWirreT aW 80 °C for overnigUW. AfWer cooling Wo room WemperaWure all volaWileV were removeT in vacuo 

anT WUe obWaineT reViTue waV TiVVolveT in penWane (3 mL). TUen all volaWileV were removeT in vacuo 

again anT WUe reVulWing reViTue waV TiVVolveT in Uexane (3 mL). TUe Uexane VoluWion waV VWoreT aW -32 

°C anT afWer 4 TaXV a wUiWe precipiWaWe waV formeT. TUe precipiWaWe waV collecWeT anT TrieT in vacuo 

Wo give compounT 6a (44.0 mgH 0.058 mmolH 36%) aV a wUiWe powTer.  

CrXVWalV VuiWable for WUe X-raX crXVWal VWrucWure analXViV were obWaineT bX Vlow evaporaWion of a 

penWane VoluWion of compounT 6a aW -32°C.   

 

IR (OBr) n ̃ [cm-1] = 2596 (w)H 2495 (w)H 2343 (w)H 2209 (w)H 2096 (w)H 1965 (w)H 1890 (w)H 1816 (w)H 

1772 (w)H 1645 (m)H 1582 (w)H 1514 (V)H 1467 (V)H 1384 (m)H 1287 (m)H 1253 (m)H 1202 (w)H 1090 (V)H 

1026 (w)H 969 (V)H 906 (w)H 843 (V)H 776 (m)H 743 (V)H 692 (V)H 639 (w)H 591 (w)H 561 (w)H 542 (m)H 500 

(m). 

Nlemental analXsis for C37H28BF10PSSiJ calcT. C  58.18% H  3.69%; founT C 58.67% H 3.46%. 

Melting pointJ 135 °C. 

 
1H NMR (500 MHzH 299 OH CM2Cl2)J δ = 7.50 (mH 2HH p-PUP)H 7.38 (mH 4HH m-PUP)H 7.31 (mH 4HH o-PUP)H 

7.27 (mH 2HH m-PUS)H 7.24 (mH 2HH o-PUS)H 7.19 (mH 1HH p-PUS)H  3.12 (mH 2HH CH2)H  2.88 (mH 2HH SCH2)H 

0.10 (VH 2JSiH = 6.7 HzH 9HH SiCH3).  
13C{1H} NMR (126 MHzH  299 OH  CM2Cl2)J δ = 205.6 (brH BC=)H 147.9 (TmH 1JFC =  ~  240 HzH  C6F5)H 140.0 

(TmH 1JFC = ~ 250 HzH C6F5)H 139.1 (TH 1JPC = 27.2 HzH =CP)H 137.3 (TmH 1JFC = ~ 250 HzH C6F5)H 136.2 (i-PUS)H 

132.3 (TH 2JPC = 9.1 HzH o-PUP)H 131.8 (TH 4JPC = 2.7 HzH p-PUP)H 130.1 (o-PUS)H 129.2 (m-PUS)H 129.1 (TH 3JPC 

= 10.3 HzH m-PUP)H 126.9 (TH 1JPC = 39.3 HzH i-PUP)H  126.7  (p-PUS)H 116.9 (brH i-C6F5)H  40.2  (br  TH  3JPC = 

50.0 HzH CH2)H 32.8 (SCH2)H 0.1 (TH 3JPC = 2.2 HzH 1JSiC = 53.3 HzH SiCH3). 
1H{1H} 1M-TOCSQ (500 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.50 I 7.38H 7.31 

(p-PUP I m-PUPH o-PUP)H 7.27 I 7.24H 7.19 (m-PUS I o-PUSH p-PUS)H 2.88 I 3.12 (SCH2 I CH2). 
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1H{1H} NON-MIFF (500 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.31 I 7.38H 0.10 

(o-PUP I m-PUPH SiCH3)H 3.12 I 2.88H 0.10 (CH2 I SCH2H SiCH3)H 2.88 I 7.24H 3.12H 0.10 (SCH2 I o-PUSH CH2H 

SiCH3)H 0.10 I 7.31H 3.12H 2.88 (SiCH3 I o-PUPH CH2H SCH2). 
1HH 13C GHSQC (500 MHz I 126 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.50 I 131.8 (p-PUP)H 7.38 I 129.1 

(m-PUP)H 7.31 I 132.3 (o-PUP)H 7.27 I 129.2 (m-PUS)H  7.24 I 130.1 (o-PUS)H  7.19 I 126.7 (p-PUS)H  3.12 I 

40.2 (CH2)H 2.88 I 32.8 (SCH2)H 0.10 I 0.1 (SiCH3). 
1HH 13C GHMBC (500  MHz  I  126  MHzH  299  OH  CM2Cl2)[VelecWeT WraceV]J δ 1H  I  δ 13C = 7.38 I 132.3H 

129.1H 126.9 (m-PUP I o-PUPH m-PUPH i-PUP)H 7.27 I 136.2H 129.2 (m-PUS I i-PUSH m-PUS)H 3.12 I 205.6H 

139.1H 32.8 (CH2 I BC=H =CPH SCH2)H 2.88 I 205.6H 136.2H 40.2 (SCH2 I BC=H i-PUSH CH2)H 0.10 I 139.3H 0.1 

(SiCH3 I =CPH SiCH3). 
11B{1H} NMR (160 MHzH 299 OH CM2Cl2)J δ = –6.7 (ν1I2 ~ 200 Hz). 
19F NMR (470 MHzH 299 OH CM2Cl2)J δ = –130.1 (mH 2FH o-C6F5)H –158.4 (WmH 3JFF = 20.2 HzH 1FH p-C6F5)H –

164.9 (mH 2FH m-C6F5)H [Δδ19FmHp = 6.4]. 
29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2)J δ = –10.8 (TH 2JPSi = 6.9 Hz). 
31P{1H} NMR (202 MHzH 299 O CM2Cl2)J δ = 14.3 (ν1I2 ~ 100 Hz). 

 

 
1H NMR (500 MHzH 299 OH CM2Cl2 (*)) of 6a. 
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13C{1H} NMR (126 MHzH 299 OH CM2Cl2 (*))of 6a. 

 

 
19F NMR (470 MHzH 299 OH CM2Cl2) of 6a. 

 

 
11B{1H} (192 MHzH 299 OH CM2Cl2)H 29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2) anT 31P{1H} (243 MHzH 299 OH 

CM2Cl2) of 6a. 

 

 

X-raX crXstal structure analXsis of compounT 6a: formula C37H28BF10PSSiH M =  764.52H  colourleVV  

crXVWalH  0.20 x  0.14 x  0.05 mmH a = 9.7415(2)H b = 12.0320(2)H c = 16.4943(4) ÅH α = 73.727(1)H β = 

75.481(1)H γ = 82.657(2)°H V = 1794.9(1) Å3H ρcalc = 1.415 gcm-3H μ = 0.247 mm-1H empirical abVorpWion 

correcWion (0.952 ≤ T ≤ 0.987)H R = 2H WriclinicH Vpace group P1  (No. 2)H λ = 1.54178 ÅH T = 223(2) OH ω 

anT φ VcanVH  16082 reflecWionV  collecWeT (±hH  ±kH  ±l)H [(Vinq)Iλ]  =  0.62 Å-1H 7151 inTepenTenW (Rint = 
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0.041) anT 6214 obVerveT reflecWionV [IL2σ(I)]H 463 refineT parameWerVH R = 0.052H  wR2 = 0.130H max. 

(min.)  reViTual  elecWron  TenViWX  0.40  (-0.27)  e.Å-3H UXTrogen aWomV calculaWeT anT refineT aV riTing 

aWomV. 

 

 
 

 

SXnthesis of compounT 6b 

 
A VoluWion of biV(penWafluoropUenXl)borane (80.0 mgH 0.231 mmolH 1.0 eq) in Woluene (2 mL) waV 

aTTeT Wo a VoluWion of pUenXlvinXlVulfiTe (31.5 mgH 0.231 mmolH 1.0 eq) in Woluene (2 mL). AfWer WUeUe 

reVulWing VuVpenVion waV VWirreT for 30 min WrimeWUXlVilXlTi-orWUo-WolXleWUinXlpUoVpUane (71.7 mgH 

0.231 mmolH 1.0 eq) waV aTTeT. TUe orange VoluWion waV VWirreT for 2.5 T aW 80 °C. AfWer cooling Wo 

room WemperaWure all volaWileV were removeT in vacuo. TUe reViTue waV TiVVolveT in penWane (3 mL) 

anT a wUiWe precipiWaWe waV formeT afWer 5 min. TUe VupernaWanW VoluWion waV removeT anT WUe 

reViTue waV TrieT in vacuo Wo give compounT 6b (88.5 mgH 0.112 mmolH 48%) aV a wUiWe powTer.  
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IR (OBr) n ̃ [cm-1] = 1948 (w)H 1699 (w)H 1643 (m)H 1592 (w)H 1514 (V)H 1467 (V)H 1386 (m)H 1282 (m)H 

1254 (m)H 1201 (w)H 1089 (V)H 1025 (w)H 968 (V)H 905 (w)H 843 (V)H 804 (w)H 776 (m)H 759 (V)H 743(V)H 715 

(w)H 692 (m)H 669 (w)H 638 (w)H 592 (w)H 570 (m)H 532 (w)H 513 (w)H 488 (m)H 455 (w). 

Nlemental analXsis for C39H32BF10PSSiJ calcT. C  59.01% H  4.07%; founT C 57.55% H 3.64%. 

Melting pointJ 182 °C. 

 
1H NMR (600 MHzH 299 OH CM2Cl2)J δ = 7.41 (mH 2HH o-PU)H 7.38 (mH 2HH p-oTol)H 7.31 (mH 2HH m-PU)H 

7.24 (mH 1HH p-PU)H 7.22 (mH 2HH m-oTol)aH 7.21 (mH 2HH o’-oTol)aH 7.18 (mH 2HH m’-oTol)H 3.04 (brH 2HH 

CH2)H  2.91 (mH  2HH  SCH2)H 2.28 (VH 6HH o-CH3
Tol)H −0.02 (VH 2JSiH =  6.6  HzH  9HH  SiCH3)H  [a from WUe gUVqc 

experimenW].  
13C{1H} NMR (151 MHzH 299 OH CM2Cl2)J δ = 202.1 (brH =CB)H 147.8 (TmH 1JFC   ̴235 HzH C6F5)H 142.4 (TH 2JPC 

= 11.3 HzH o-oTol)H 140.0 (TH 1JPC = 27.1 HzH =CP)H 139.9 (TmH 1JFC   ̴249 HzH C6F5)H 137.1 (TmH 1JFC   ̴250 HzH 

C6F5)H 135.7 (i-PU)H 134.0 (TH 3JPC = 6.0 HzH o’-oTol)H 131.80 (TH 4JPC = 2.0 HzH p-oTol)H 131.76 (brH m-oTol)H 

131.6 (o-PU)H 129.3 (m-PU)H 127.2 (p-PU)H 126.4 (TH 3JPC = 8.5 HzH m’-oTol)H 126.2 (TH 1JPC = 36.1 HzH i-
oTol)H 117.8 (brH i-C6F5)H 40.9 (TH 3JPC = 52.3 HzH CH2)H 33.0 (TH 4JPC = 3.2 HzH SCH2)H 22.3 (TH 3JPC = 4.6 HzH o-

CH3
oTol)H 0.0 (TH 3JPC = 1.5 HzH 1JSiC = 52.6 HzH SiCH3).  

1H{1H} 1M-TOCSQ (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.41 I 7.31H 7.24 

(o-PU I m-PUH p-PU)H 7.22H 7.21 I 7.38H 7.22H 7.21H 7.18H 2.28 (o’-oTolH m-oTol I p-oTolH o’-oTolH m-oTolH 

m’-oTolH o-CH3
Tol)H 3.04 I 2.91 (CH2 I SCH2). 

1H{1H} NON-MIFF (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.41 I 7.31H 2.91H 

−0.02 (o-PU I p-PUH SCH2H SiCH3)H 7.38 I 7.22H 7.18H −0.02 (p-oTol I o’-oTolH m-oTolH m’-oTolH SiCH3)H 3.04 

I 2.91H −0.02 (CH2 I SCH2H SiCH3)H 2.91I 3.04H –0.02 (SCH2 I CH2H SiCH3)H –0.02 I 7.41H 7.22H 7.18H 3.04H 

2.91H 2.28 (SiCH3 I o-PUH o’-oTolH m-oTolH m’-oTolH CH2H SCH2H o-CH3
Tol). 

1HH 13C GHSQC (600 MHz I 151 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1H I δ 13C = 7.41 I 131.6 

(o-PU)H 7.38 I 131.80 (p-oTol)H 7.31 I 129.3 (m-PU)H 7.24 I 127.2 (p-PU)H 7.22 I 131.76 (m-oTol)H 7.21 I 

134.0 (o’- oTol)H 7.18 I 126.4 (m’-oTol)H  3.04 I 40.9 (CH2)H  2.91 I 33.0 (SCH2)H  2.28 I 22.3 (o-CH3
Tol)H  –

0.02 I 0.0 (SiCH3). 
1HH 13C GHMBC (600 MHz I 151 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1H I δ 13C = 7.38 I 142.4H 

134.0 (p-oTol I o-oTolH o’-oTol)H 7.31 I 135.7H 129.3 (m-PU I i-PUH m-PU)H 7.18 I 131.75H 126.1 (m’-oTol I 

m-oTolH i-oTol)H 3.04 I 202.1H 140.0H 33.0 (CH2 I =CBH =CPH SCH2)H 2.28 I 142.4H 131.76H 126.1 (o-CH3
Tol I 

o-oTolH m-oTolH i-oTol)H –0.02 I 140.0H 0.0 (SiCH3 I =CPH SiCH3). 
11B{1H} NMR (192 MHzH 299 OH CM2Cl2)J d =  −2.7 (n1I2 ~ 250 Hz). 
19F NMR (564 MHzH 299 OH CM2Cl2)J δ = −129.4 (brH 2FH o-C6F5)H −158.3 (br WH 3JFF = 19.8 HzH 1FH p-C6F5)H 

−164.7 (brH 2FH m-C6F5)H [Δd19FmHp = 6.4].  
29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2)J d = −10.9 (TH 2JPC = 6.0 HzH). 
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31P{1H} NMR (202 MHzH 299 OH CM2Cl2)J d =  18.4 (n1I2 ~ 70 Hz). 

 

 
1H NMR (600 MHzH 299 OH CM2Cl2 (*)) of 6b. 

 

 
13C{1H} NMR (151 MHzH 299 OH CM2Cl2 (*))of 6b. 

 

 
19F NMR (470 MHzH 299 OH CM2Cl2) of 6b. 
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11B{1H} (192 MHzH 299 OH CM2Cl2)H 29Si{1H} MNPT (99 MHzH 299 OH CM2Cl2) anT 31P{1H} (202 MHzH 299 OH 

CM2Cl2) of 6b. 

 

 

SXnthesis of  compounT 6c 

 
 

A VoluWion of biV(penWafluoropUenXl)borane (80.0 mgH 0.231 mmolH 1.0 eq) in Woluene (2 mL) waV 

aTTeT Wo a VoluWion of pUenXlvinXlVulfiTe (31.5 mgH 0.231 mmolH 1.0 eq) in Woluene (2 mL). AfWer 30 

min VWirring of WUe reVulWing VuVpenVion WrimeWUXlVilXlTimeViWXleWUinXlpUoVpUane (84.8 mgH 0.231 

mmolH  1.0  eq)  waV aTTeT.  TUe Xellow reacWion mixWure waV VWirreT aW  80 °C  for  overnigUW.  TUen all  

volaWileV were removeT in vacuo anT WUe reViTue waV TiVVolveT in penWane (3 mL). TUe VolvenW waV 

removeT in vacuo anT WUe reViTue waV TiVVolveT in penWane (3 mL) anT WUe obWaineT VoluWion waV 

VWoreT for 3 T aW -32 °C. TUe VupernaWanW VoluWion of WUe obWaineT VuVpenVion waV removeT anT WUe 

reViTue waV TrieT in vacuo Wo give compounT 6c (66.8 mgH 0.079 mmolH 34%) aV a wUiWe powTer.  

 

IR (OBr) n ̃ [cm-1] = 2397 (w)H 2282 (w)H 1645 (m)H 1605 (w)H 1516 (V)H 1465 (V)H 1384 (m)H 1286 (m)H 

1252 (m)H 1091 (V)H 1026 (w)H 972 (V)H 843 (m)H 748 (w)H 691 (w)H 652 (w)H 553 (w)H 467 (w). 

Nlemental analXsis for C43H40BF10PSSiJ calcT. C 60.85% H 4.75%; founT C 61.18% H 4.60%. 

Melting pointJ 183 °C. 

 
1H NMR (600 MHzH 299 OH CM2Cl2)J δ = 7.35 (mH 2HH o-PU)H 7.29 (mH 2HH m-PU)H 7.22 (mH 1HH p-PU)H 6.77 

(brH 4HH m-MeV)H 2.99 (VH 2HH CH2)H 2.83 (mH 2HH SCH2)H 2.22 (VH 6HH p-CH3
MeV)H 2.19 (brH 12HH o-CH3

MeV)H 

0.01 (VH 2JSiH = 6.6 HzH 9HH SiCH3). 
13C{1H} NMR (151 MHzH 299 OH CM2Cl2)J  δ = 196.5 (brH BC=)H 147.7 (TmH 1JFC ~ 240 HzH C6F5)H 144.8 (TH 
1JPC = 24.2 HzH=CP)H 141.9 (brH o-MeV)WH 141.2 (TH 4JPC = 2.8 HzH p-MeV)H 140.0 (TmH 1JFC ~ 250 HzH C6F5)H 

137.1 (TmH 1JFC ~ 250 HzH C6F5)H 135.8 (i-PU)H 131.4 (o-PU)H 130.9 (brH m-MeV)H 129.3 (m-PU)H 127.1 (p-
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PU)H 125.4 (brH i-MeV)H 119.0 (brH i-C6F5)H 40.4 (TH 3JPC = 51.8 HzH CH2)H 32.6 (TH 4JPC = 3.3 HzH SCH2)H 23.9 

(brH o-CH3
MeV)H 20.8 (TH 5JPC = 1.2 HzH p-CH3

MeV)H 0.6 (TH 3JPC = 2.0 HzH 1JSiC = 52.9 HzH SiCH3)H  [W WenWaWive 

aVVignmenW]. 
1H{1H} 1M-TOCSQ (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 7.35 I 7.29H 7.22 

(o-PU I m-PUH p-PU)H 6.77 I 2.22H 2.19 (m-MeV I p-CH3
MeVH o-CH3

MeV)H 2.99 I 2.83 (CH2 I SCH2). 
1H{1H} NON-MIFF (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV = 2.99 I 2.83H 0.01 

(CH2 I SCH2H SiCH3)H 0.01 I 7.35H 2.99H 2.83H 2.22H 2.19 (SiCH3 I o-PUH CH2H SCH2H p-CH3
MeV o-CH3

MeV). 
1HH 13C GHSQC (600 MHz I 151 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.35 I 131.4 (o-PU)H 7.29 I 129.3 (m-

PU)H 7.22 I 127.1 (p-PU)H 6.77 I 130.9 (m-MeV)H 2.99 I 40.4 (CH2)H 2.83 I 32.6 (SCH2)H 2.22 I 23.9H 20.8 

(p-CH3
MeVH o-CH3

MeV)H 0.01 I 0.6 (SiCH3). 
1HH 13C GHMBC (600 MHz I 151 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1H I δ 13C = 7.29 I 135.8H 

129.3 (m-PU I i-PUH m-PU)H 2.99 I 196.5H 144.8H 32.6 (CH2 I BC=H =CPH SCH2)H 2.83 I 196.6H 138.5H 40.4 

(SCH2 I BC=H i-PUH CH2)H 0.01 I 144.8H 0.6 (SiMe3 I =CPH SiMe3). 
11B{1H} NMR (192 MHzH 299 OH CM2Cl2)J δ = 0.5 (ν1I2 ~ 350 Hz) 
19F NMR (564 MHzH 193 OH CM2Cl2)J δ = –125.6H –126.6H –131.8H –132.9 (eacU br mH eacU 1FH o-C6F5)H –

158.2H –158.8 (eacU br mH eacU 1FH p-C6F5)H –163.5H –164.9 (eacU br mH eacU 2FH m-C6F5). 
29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2)J δ = –10.0 (TH 2JPSi = 7.4 Hz). 
31P{1H} NMR (243 MHzH 299 OH CM2Cl2)J δ = 10.0 (ν1I2 ~ 60 Hz). 
31P{1H} NMR (202 MHzH 193 OH CM2Cl2)J δ = 9.0 (ν1I2 ~ 40 Hz). 

 

 
1H NMR (600 MHzH 299 OH CM2Cl2 (*)) of 6c. 
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13C{1H} NMR (151 MHzH 299 OH CM2Cl2 (*))of 6c. 

19F NMR (564 MHzH 299 OH CM2Cl2) of 6c. 

 

 
19F NMR (564 MHzH 193 OH CM2Cl2) of 6c. 

 
31P{1H} (243 MHzH VTH CM2Cl2) of 6c. 
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11B{1H} (192 MHzH 299 OH CM2Cl2) anT 29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2) of 6c. 

 

 

SXnthesis of compounT 6T 

 
 

A VoluWion of biV(penWafluoropUenXl)borane (80.0 mgH 0.231 mmolH 1.0 eq) in Woluene (2 mL) waV 

aTTeT Wo  a  VoluWion of  eWUXlvinXlVulfiTe (20.4  mgH  0.231 mmolH  1.0  eq)  in  Woluene (2  mL).  AfWer  WUe 

reVulWing VupVenVion waV VWirreT for 30 min aW room WemperaWure WrimeWUXlVilXlTi-orWUo-

WolXleWUinXlpUoVpUane (71.7 mgH 0.231 mmolH 1.0 eq) waV aTTeT. TUe obWaineT Xellow reacWion 

mixWure  waV  VWirreT  aW  80  °C  for  Wwo  TaXV.  AfWer  cooling  Wo  room  WemperaWure  all  volaWileV  were  

removeT in vacuo anT WUe reViTue waV TiVVolveT in penWane (2 mL). TUe VoluWion waV VWoreT aW −32 °C 

for 4 TaXV anT a wUiWe precipiWaWeT waV formeT. TUe VupernaWanW VoluWion of WUe VuVpenVion waV 

removeT anT WUe reViTue waV TrieT in vacuo Wo give compounT 6T (69.4 mgH 0.093 mmolH 40%) aV a 

wUiWe powTer.   

 

Nlemental analXsis for C35H32BF10PSSiJ calcT. C 56.46% H 4.33%; founT C 56.78% H 4.30%. 

 
1H NMR (600 MHzH 299 OH CM2Cl2)J δ = 7.38 (mH 2HH p-oTol)H 7.24 (mH 4HH o’Hm-oTol)H 7.19 (mH 2HH m’-
oTol)H  3.04 (brH  2HH  CH2)H 2.59 (qH 3JHH =  7.0  HzH  2HH  CH2

NW)H  2.54 (mH  2HH  SCH2)H 2.30 (VH 6HH o-CH3
Tol)H 

1.24 (WH 3JHH = 7.0 HzH 3HH CH3
NW)H 0.06 (VH 2JSiH = 6.7 HzH 9HH SiCH3).  

13C{1H} NMR (151 MHzH 299 OH CM2Cl2)J δ = 202.8 (brH =CB)H 147.8 (TmH 1JFC   ̴235 HzH C6F5)H 142.4 (TH 2JPC 

= 11.4 HzH o-oTol)H 139.9 (TmH 1JFC   ̴249 HzH C6F5)H 139.3 (TH 1JPC = 29.5 HzH =CP)H 137.1 (TmH 1JFC  ̴250 HzH 

C6F5)H 134.0 (TH 3JPC = 6.0 HzH o’-oTol)H 131.82 (brH m-oTol)H 131.79 (TH 4JPC = 2.7 HzH p-oTol)H 126.4 (TH 3JPC = 

8.6 HzH m’-oTol)H 126.2 (TH 1JPC = 36.1 HzH i-oTol)H 118.0 (brH i-C6F5)H 41.3 (TH 3JPC = 50.2 HzH CH2)H 29.8 (TH 
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4JPC = 3.2 HzH SCH2)H 25.9 (CH2
NW)H 22.4 (br TH 3JPC = 5.0 HzH o-CH3

oTol)H 15.0 (CH3
NW)H 0.1 (TH 3JPC = 2.1 HzH 1JSiC 

= 52.7 HzH SiCH3).   
1H{1H} NON (600 MHzH 299 OH CM2Cl2)[VelecWeT experimenWV]J δ 1Hirr I δ 1HreV J 7.24 I 2.30H 0.06 (o’Hm-
oTol I o-CH3

TolH SiCH3)H 3.04 I 2.59H 2.54H 1.24H 0.06 (CH2 I CH2
NWH SCH2H CH3

NWH SiCH3)H 2.59 I 1.24H 0.06 

(CH2
NW I CH3

NWH SiCH3)H 0.06 I 7.24H 3.04H 2.58H 2.30H 1.24 (SiCH3 I o’Hm-oTolH CH2H SCH2H o-CH3
TolH CH3

NW). 
1HH1H GCOSQ (600 MHz I 600 MHzH 299 OH CM2Cl2)[VelecWeT WraceV]J δ 1H I δ 1H = 7.38 I 7.24H 7.19H 2.30  

(p-oTol I o’Hm-oTol m’-oTolH o-CH3
Tol)H 3.04 I 2.58 (CH2 I SCH2)H 2.59 I 1.24 (CH2

NW I CH3
NW).  

1HH13C GHSQC (600 MHz I 151 MHzH 299 OH CM2Cl2)J δ 1H I δ 13C = 7.38 I 131.79 (p-oTol)H 7.24 I 134.0H 

131.82 (o’-oTolH m-oTol)H  7.19  I  126.4  (m’-oTol)H  3.04  I  41.3  (CH2)H  2.59  I  25.9  (CH2
NW)H 2.54 I 29.8 

(SCH2)H 2.30 I 22.4 (o-CH3
Tol)H 1.24 I 15.0 (CH3

NW)H 0.06 I 0.1 (SiCH3).  
1HH13C GHMBC (600 MHz I 126 MHzH 299 OH CM2Cl2)[VelecWeT WraceV]J δ 1H I δ 13C = 7.38 I 142.4H 134.0 

(p-oTol I o-oTolH o’-oTol)H 7.19 I 131.82H 126.2 (m’-oTol I m-oTolH i-oTol)H 3.04 I 202.8H 139.3H 29.8 (CH2 

I=CBH =CPH SCH2)H 2.59 I 29.8H 15.0 (CH2
NW I SCH2H CH3

NW)H 2.30 I 142.4H 131.82H 126.2 (o-CH3
Tol I o-oTolH 

m-oTolH i-oTol)H 0.06 I 139.3H 0.1 (SiCH3 I =CPH SiCH3). 
19F NMR (564 MHzH 299 OH CM2Cl2)J δ = −129.5 (brH 2FH o-C6F5)H −158.4 (br WH 3JFF = 20.1 HzH 1FH p-C6F5)H 

−164.8 (brH 2FH m-C6F5)H [Δd19FmHp = 6.3].  
11B{1H} NMR (192 MHzH 299 OH CM2Cl2)J d = −2.8 (n1I2 ~ 250 Hz). 
31P{1H} NMR (243 MHzH 299 OH CM2Cl2)J d =  18.6 (n1I2 ~ 70 Hz). 
29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2)J d =  −10.9 (TH 2JPSi = 6.4 HzH). 

 

 
1H NMR (600 MHzH 299 OH CM2Cl2 (*)) of 6T. 
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13C{1H} NMR (151 MHzH 299 OH CM2Cl2 (*))of 6T. 

 
19F NMR (564 MHzH 299 OH CM2Cl2) of 6T. 

 
11B{1H} (192 MHzH 299 OH CM2Cl2)H 29Si{1H} MNPT (119 MHzH 299 OH CM2Cl2) anT 31P{1H} (243 MHzH 299 OH 

CM2Cl2) of 6T. 
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SXnthesis of compounT 7 

 

 
 

MimeViWXlvinXlpUoVpUane (48.0 mgH 0.162 mmolH 1.0 eq.) anT biV(penWafluoropUenXl)borane (56.1 mgH 

0.162 mmolH 1.0 eq.) were TiVVolveT in penWane (4 mL) anT VWirreT 30 min aW room WemperaWure. TUen 

p-WolXl[(WrimeWUXlVilXl)eWUenXl]VulfiTe (35.7 mgH 0.162 mmolH 1.0 eq.) waV aTTeT. ImmeTiaWelX WUe 

reacWion mixWure WurneT Xellow anT a wUiWe VoliT precipiWaWeT. SWirring of WUe VuVpenVion waV 

conWinueT for overnigUW. SubVequenWlX WUe VupernaWanW VoluWion waV removeT anT WUe reVulWing 

reViTue waV waVUeT wiWU penWane (5 mL). TUe obWaineT wUiWe VoliT waV TrieT in vacuo Wo give 

compounT 7 (65.5 mgH 0.076 mmolH 47%) aV a wUiWe powTer.  

CrXVWalV VuiWable for WUe X-raX crXVWal VWrucWure analXViV were obWaineT from a penWane VoluWion of 

compounT 7 aW -32°C.  

 

IR (OBr) n ̃ [cm-1]= 2098 (w)H 1734 (w)H 1638 (m)H 1607 (m)H 1559 (w)H 1510 (V)H 1444 (V)H 1387 (m)H 1274 

(m)H 1243 (m)H 1181 (w)H 1110 (m)H 1083 (V)H 1034 (w)H 977 (V)H 956 (V)H 913 (m)H 886 (w)H 834 (V)H 805 

(V)H 782 (m)H 735 (m)H 700 (V)H 647 (m)H 621 (w)H 576 (w)H 550 (w)H 499 (w)H 481 (w)H 459 (w)H 434 (w)H 

412 (w). 

Nlemental analXsis for C45H46BF10PSSiJ calcT. C  61.50% H  5.28%; founT C 59.45% H 4.45%. 

Melting point (MSC): 190 °C 

 
1H NMR (500 MHzH 299 OH C6M6)J δ = 6.82 (mH 2HH o-Tol)H 6.65 (TH 4JPH = 2.3 HzH 1HH m-MeVa)H 6.43 (mH 

2HH m-Tol)H 6.38 (TH 4JPH = 2.9 HzH 1HH m’-MeVa)H 6.08 (VH 1HH m-MeVb)H 5.87 (TH 4JPH =  3.2  HzH  1HH  m’-

MeVb)H 2.99 (VH 3HH o-CH3
MeVHa)H 2.89H 2.15 (eacU mH eacU 1HH PCH2)H 1.90 (VH 3HH p-CH3

MeVHa)H 1.89 (VH 3HH 

p-CH3
Tol)H 1.86 (VH 3HH o-CH3

MeVHb)H 1.85 (VH 3HH o’-CH3
MeVHb)H 1.76H 1.57 (eacU mH eacU 1HH BCH2)H 1.66 (VH 

3HH p-CH3
MeVHb)H 1.45 (VH 3HH o’-CH3

MeVHa)H 0.39 (VH 9HH SiCH3). 
13C{1H} NMR (126 MHzH 299 OH C6M6)J δ = 226.0 (brH BC=)H 144.7 (TH 2JPC = 7.2 HzH o-MeVb)H 144.3 (TH 2JPC 

= 7.6 HzH o-MeVa)H 142.4 (TH 4JPC = 7.9 HzH p-MeVb)H 142.3 (TH 4JPC = 7.8 HzH p-MeVa)H 141.8 (TH 2JPC = 

12.9 HzH o’-MeVb)H 140.5 (TH 2JPC = 10.0 HzH o’-MeVa)H 135.1 (p-Tol)H 134.4 (i-Tol)H 132.3 (TH 3JPC = 10.6 HzH 

m-MeVa)H 132.2 (TH 3JPC = 10.3 HzH m-MeVb)H 131.9 (TH 3JPC = 10.8 HzH m’-MeVa)H 131.7 (TH 3JPC = 11.2 HzH 

m’-MeVb)H 128.5 (m-Tol)H  127.4  (o-Tol)H 125.1 (TH 1JPC = 76.3 HzH i-MeVa)H 120.5 (TH 1JPC = 76.6 HzH i-

MeVb)H 117.0 (TH 1JPC = 58.8 HzH PC=)WH 29.0 (TH 1JPC = 41.6 HzH PCH2)H 24.9 (TH 3JPC = 5.4 HzH o’-CH3
MeVHb)H 

24.5 (TH 3JPC = 3.4 HzH o-CH3
MeVHb)H 23.4 (TH 3JPC = 4.7 HzH o’-CH3

MeVHa)H 22.9 (brH o-CH3
MeVHa)H 20.7 (p-CH3

Tol)H 
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20.6 (p-CH3
MeVHa)H  20.3  (p-CH3

MeVHb)H  15.5  (brH  BCH2)H  3.1  (1JSiC =  52.5  HzH  SiCH3)H [C6F5 noW liVWeT; W 

WenWaWive aVVignmenW]. 
1HH 1H GCOSQ (500 MHz I 500 MHzH 299 OH C6M6)[VelecWive WraceV]J δ 1H I δ 1H = 6.82 I 6.43H 1.89 (o-Tol 

I m-TolH p-CH3
Tol)H 6.65 I 6.38H 2.99H 1.90H 1.45 (m-MeVa I m’-MeVaH o-CH3

MeVHaH p-CH3
MeVHaH o’- CH3

MeVHa)H 

6.08 I 5.87H 1.86H 1.85H 1.66 (m-MeVb I m’-MeVbH o-CH3
MeVHbH  o’-CH3

MeVHbH  p-CH3
MeVHb)H 2.89 I 2.15H 1.76H 

1.53 (PCH2 I PCH2H BCH2H BCH2). 
1HH 13C GHSQC (500 MHz I 126 MHzH 299 OH C6M6)J δ 1H I δ 13C = 6.82 I 127.4 (o-Tol)H 6.65 I 132.3 (m- 

MeVa)H  6.43 I  128.5  (m-Tol)H  6.38 I  131.9  (m’-MeVa)H 6.08 I 132.2 (m-MeVb)H  5.87 I  131.7  (m’-MeVb)H 

2.99 I 22.9 (o-CH3
MeVHa)H 2.89 I 29.0 (PCH2)H 2.15 I 29.0 (PCH2)H 1.90 I 20.6 (p-CH3

MeVHa)H 1.89 I 20.7 (p-

CH3
Tol)H  1.86 I 24.5 (o-CH3

MeVHb)H  1.85 I 24.9 (o’-CH3
MeVHb)H 1.76 I 15.5 (BCH2)H  1.66 I 20.3 (p- CH3

MeVHb)H 

1.57 I 15.6 (BCH2)H 1.45 I 23.4 (o’- CH3
MeVHa)H 0.39 I 3.1 (SiCH3). 

1HH 13C GHMBC (500 MHz I 126 MHzH 299 OH C6M6)[VelecWive WraceV]J δ 1H I δ 13C = 6.65 I 131.9H 125.1H 

22.9H 20.6 (m-MeVa I m’-MeVaH i-MeVaH o-CH3
MeVHaH p-CH3

MeVHa)H 6.43 I 134.4H 128.5H 127.4H 20.7 (m-Tol I 

i-TolH m-TolH o-TolH p-CH3
Tol)H 6.38 I 132.3H 125.1H 23.4H 20.6 (m’-MeVa I m-MeVaH i-MeVaH o’-CH3

MeVHaH p-

CH3
MeVHa)H 6.08 I 131.7H 120.5H 24.5H 20.4 (m-MeVb I m’-MeVbH i-MeVbH o-CH3

MeVHbH p-CH3
MeVHb)H 5.87 I 

132.2H 120.5H 24.9H 20.3 (m’-MeVb I m-MeVbH i-MeVbH o’-CH3
MeVHbH p-CH3

MeVHb)H 2.99 I 144.3H 132.3H 125.1 

(o-CH3
MeVHa I o-MeVaH m-MeVaH i-MeVa)H 1.90 I 142.3H 132.3 (p-CH3

MeVHa I p-MeVaH m-MeVa)H 1.89 I 135.1H 

128.5 (p-CH3
Tol I p-TolH m-Tol)H 1.86 I 144.7H 132.2 (o-CH3

MeVHb I o-MeVbH m-MeVb)H 1.85 I 141.8H 131.7H 

(o’- CH3
MeVHb I o’-MeVbH m’-MeVb)H 1.66 I 144.3H 132.2H 131.7 (p- CH3

MeVHb I o-MeVaH m-MeVbH m’-MeVb)H 

1.45 I 140.5H 131.9H 125.1 (o’-CH3
MeVHa I o’-MeVaH m’-MeVaH i-MeVa)H 0.39 I 226.0H 3.1 (SiCH3 I  BC=H  

SiCH3). 
11B{1H} NMR (160 MHzH 299 OH C6M6)J δ = –12.4 (ν1I2 ~ 60 Hz) 
19F NMR (470 MHzH 299 OH C6M6)J δ = –124.0H -127.0H -128.4H -128.9 (eacU brH eacU 1FH o-C6F5)H –160.29 

(W)H 3JFF = 20.8 Hz)H -160.34 (WH 3JFF = 21.1 Hz) (eacU 1FH p-C6F5)H –164.1 (2F)H -165.3 (1F)H -165.6 (1F)(eacU 

brH 4FH m-C6F5). 
29Si{1H} MNPT (99 MHzH 299 OH C6M6)J d =  −3.0 (TmH 3JPSi = 25.0 HzH). 
31P{1H} NMR (202 MHzH 299 OH C6M6)J δ = 5.1 (ν1I2 ~ 20 Hz). 
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1H NMR (500 MHzH 299 OH C6M6 (*)) of 7. 

 
13C{1H} NMR (126 MHzH 299 OH C6M6 (*)) of 7.. 
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19F NMR (470 MHzH 299 OH C6M6) of 7. 

 
11B{1H} (160 MHzH 299 OH C6M6)H 29Si{1H} MNPT (99 MHzH 299 OH C6M6)  anT 31P{1H} (202 MHzH 299 OH 

C6M6) of 7. 

 

X-raX crXstal structure analXsis of compounT 7: formula C44H42BF10PSSiH M =  862.71H  colourleVV  

crXVWalH 0.10 x 0.05 x 0.02 mmH a = 16.1212(4)H b = 12.6187(4)H c = 21.1518(7) ÅH β = 108.148(1)°H V = 

4088.8(2) Å3H ρcalc = 1.401 gcm-3H μ = 2.037 mm-1H empirical abVorpWion correcWion (0.822 ≤ T ≤ 0.960)H 

R = 4H monoclinicH Vpace group P21Ic (No.  14)H  λ =  1.54178  ÅH  T =  223(2)  OH  ω anT  φ VcanVH  41584  

reflecWionV collecWeT (±hH  ±kH  ±l)H [(Vinq)Iλ]  =  0.60  Å-1H 7206 inTepenTenW (Rint = 0.073) anT 5489 

obVerveT reflecWionV [IL2σ(I)]H 533 refineT parameWerVH R = 0.045H  wR2 = 0.125H max. (min.) reViTual 

elecWron TenViWX 0.31 (-0.29) e.Å-3H UXTrogen aWomV calculaWeT anT refineT aV riTing aWomV. 
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