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NMR Spectra 
 

NMR Spectra of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1)  

 

 

Figure S1. 1H NMR Spectrum of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (600 MHz, 298K). 
Note that the AlMe signal integrates to less than the expected 12H, indicating that some (<10%) AlMe3 
loss occurred during drying in vacuo (10 min at room temperature). 

 

Figure S2. 13C{1H} NMR Spectrum of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (150.9 MHz, 
298K)  
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Figure S3.  31P{1H} NMR Spectrum of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (242.9 MHz, 
298K)  

 

 

 

Figure S4.  1H NMR Spectra of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (500 MHz) at 228, 
258 and 298 K 
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Figure S5.  1H NMR Spectra of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (500 MHz) 

between 295 and 190 K. 

 

 

Figure S6.  13C{1H} NMR Spectra of [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1) in CD2Cl2 (125.8 MHz) 
at 228 and 298K. 
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NMR Spectra of [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2) 

 

 

Figure S7.  1H NMR Spectrum of [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2) in C6D6 (600 MHz, 298K) . 

 

 

 

Figure S8.  1H NMR Spectrum of [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2) in CD2Cl2 (500 MHz, 298K). 
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Figure S9.  13C{1H} NMR Spectrum of [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2) in C6D6 (150.9 MHz, 298K). 

 

 

Figure S10.  31P{1H} NMR Spectrum of [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2) in C6D6 (242.9 MHz, 298K). 
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NMR Spectra of [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3) / [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A) 

 

Figure S11.  1H NMR Spectrum of [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; *) / [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] 
(3A; †) in C6D6 (500 MHz, 298 K), taken from single crystals of 3/3A isolated from the 1:1 reaction of 
(Me2PCH2AlMe2)2 with [{RhCl(cod)}2]. 

 

 

 

Figure S5. 1H NMR Spectrum (C6D6, 500 MHz, 298 K) of the 1:1 reaction of (Me2PCH2AlMe2)2 with 

[{RhCl(cod)}2], showing [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; *) as the major product, accompanied by 

small amounts of [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; †) and 2 (‡). 
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Figure S13. 13C{1H} NMR Spectrum (C6D6, 125 MHz, 298 K) of the 1:1 reaction of (Me2PCH2AlMe2)2 with 
[{RhCl(cod)}2], showing [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; *) as the major product, accompanied by 
small amounts of [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; †) and 2 (‡).   

 

 

Figure S14.  31P{H} NMR Spectrum (C6D6, 202.5 MHz, 298 K) of the 1:1 reaction of (Me2PCH2AlMe2)2 with 
[{RhCl(cod)}2], showing [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; *) as the major product, accompanied by 
small amounts of [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; †) and 2 (‡). 
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Figure S15. 2D 1H-13C HSQC NMR Spectrum (C6D6, 500/125 MHz, 298 K) of the 1:1 reaction of 
(Me2PCH2AlMe2)2 with [{RhCl(cod)}2], showing [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; *) as the major 
product, accompanied by small amounts of [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; †) and 2 (‡). 

 

 

NMR Spectra of [{Rh(-CH2PMe2)(cod)}2] (4) 

 

Figure S16.  1H NMR Spectrum of [{Rh(-CH2PMe2)(cod)}2] (4) in C6D6 (500 MHz, 298 K). 
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Figure S17.  13C{1H}  NMR Spectrum of [{Rh(-CH2PMe2)(cod)}2] (4) in C6D6 (125.8 MHz, 298 K). 

 

Figure S18.  31P{1H} NMR Spectrum of [{Rh(-CH2PMe2)(cod)}2] (4) in C6D6 (202.5 MHz, 298 K). 
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NMR Spectra of [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5) 

 

 

Figure S19.  1H NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5) in C6D6 (500 MHz, 298 K).  

 

 

 

Figure S20.  13C{1H}  NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5) in C6D6 (125.8 MHz, 298K). 
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Figure S21.  2D HSQC HC NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5) in C6D6 (500, 125.8 MHz, 
298K). 

 

 

Figure S22.  31P{1H} NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5) in C6D6 (202.5 MHz, 298K). 
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NMR Spectra of [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6) 

 

 

Figure S23.  1H NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6) in CD2Cl2 (500 MHz, 298K). 

 

 

 

Figure S24.  13C{1H} NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6) in CD2Cl2 (125.8 MHz, 298K). 
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Figure S25.  2D HSQC H-C NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6) in CD2Cl2 (500, 125.8 
MHz, 298K). 

 

 

 

Figure S26.  31P{1H} NMR Spectrum of [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6) in CD2Cl2 (202.5 MHz, 298K). 
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NMR Spectra of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) 

 

 

Figure S27. 1H NMR Spectrum of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) in CD2Cl2 (600 MHz, 298K). 

 

 

Figure S28.  13C{1H} NMR Spectrum of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) in CD2Cl2 (150.9 MHz, 
298K; low signal to noise is due to poor solubility). 
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Figure S29.  31P{1H} NMR Spectrum of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) in CD2Cl2 (242.9 MHz, 
298K). 

 

 

 

Figure S30.  31P{1H} NMR Spectra of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) in C6D6  (242.9 MHz, 
298K).  The top spectrum is a simulation with the 195Pt satellites excluded for clarity, and the 
experimental spectrum is at the bottom.  
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Figure S31.  195Pt NMR Spectrum of [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7) in C6D6 (107.5 MHz, 
298K). 

 

 

Table S1.  Simulated 31P chemical shifts 2JP,P coupling constants for [(PtMe{-1P:2P,P-

MeAl(CH2PMe2)3})2] (7). 

Atom δ (ppm) 2
J

P-P
 1 (Hz)  

2
J

P-P
 2 (Hz) 

2
J

P-P 
 3 (Hz) 

P(2) –10.14 - 22.6 22.6 
P(3) –11.53 22.6 - 397.9 

P(1) –13.59 22.6 397.9 - 
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NMR Spectra associated with reactions between (Me2PCH2AlMe2)2 and [AuCl(CO)] or [PtCl2(cod)] 

 

 
 

Figure S32.  1H NMR Spectra for:  (A) the 2:1 reaction between (Me2PCH2AlMe2)2 and [PtCl2(cod)] to afford 

[PtMe2(cod)] and (Me2PCH2AlClMe)2,  (B) the 1:1 reaction between (Me2PCH2AlMe2)2 and [AuCl(CO)] to 

afford Au(s), (Me2PCH2AlClMe)2 and ethane, and  (C) crystals of (Me2PCH2AlClMe)2 obtained by 

recrystallization of the mother liquors from the 1:1 reaction between (Me2PCH2AlMe2)2 and [AuCl(CO)]. 
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Figure S33.  1H NMR Spectrum of (Me2PCH2AlClMe)2 {from crystals obtained by recrystallization of the 

mother liquors from the 2:1 reaction of [AuCl(CO)] with (Me2PCH2AlClMe)2} in C6D6 (600 MHz, 298K). 

 

 

Figure S34. 13C{1H} NMR Spectrum of (Me2PCH2AlClMe)2 {from crystals obtained by recrystallization of 

the mother liquors from the 2:1 reaction of [AuCl(CO)] with (Me2PCH2AlClMe)2} in C6D6 (150.9 MHz, 

298K). The broad PCH2Al peak (confirmed by HSQC NMR) is for both diastereomers. The AlMe peaks 

were too broad to observe directly, but were located by HSQC NMR (see Figure S35). 
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Figure S35. 1H-13C HSQC NMR Spectrum of (Me2PCH2AlClMe)2 {from crystals obtained by recrystallization 

of the mother liquors from the 2:1 reaction of [AuCl(CO)] with (Me2PCH2AlClMe)2} in C6D6 (600 MHz 1H; 

150.9 MHz 13C; 298K). 

 

Figure S36. 31P{1H} NMR Spectrum of (Me2PCH2AlClMe)2 {from crystals obtained by recrystallization of 

the mother liquors from the 2:1 reaction of [AuCl(CO)] with (Me2PCH2AlClMe)2} in C6D6 (600 MHz, 298K).  

  



Page S21 
 

NMR Spectra of the reaction of [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3) with THF to afford 

[{Rh(-CH2PMe2)(cod)}2] (4) 

 

 
 

Figure S37.  1H NMR spectra (C6D6, 500 MHz, 298 K) of:  (A) the mixture of [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] 

(3; major product), [Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; minor product) and 

[{2-ClMeAl(CH2PMe2)2}Rh(cod)] (2; minor product) formed via the 1:1 reaction of (Me2PCH2AlMe2)2 with 

[{RhCl(cod)}2],  (B) the 3/3A/2 mixture from spectrum A after addition of excess THF, and  (C) pure 

[{Rh(-CH2PMe2)(cod)}2] (4) for comparison. The peak marked with an asterisk (at –0.33 ppm) is 

tentatively assigned as Me2AlCl(THF)x; see Figure 38. 
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Figure S38.  1H NMR spectra (C6D6, 500 MHz, 298 K) of Me2AlCl(THF)x. This solution was prepared by 

transferring a portion of a hexanes solution of Me2AlCl (1.0 M; Sigma-Aldrich) into a J-young tube, 

application of vacuum to reduce the volume and concentrate the solution, addition of a drop of THF, and 

then addition of C6D6. 
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Powder X-Ray Diffraction Data 

 

 

Figure S39. Powder X-ray diffractogram of the powder deposited from the 2:1 reaction between 

[AuCl(CO)] and (Me2PCH2AlClMe)2} (298 K, Cu source, λ = 1.54056 Å). Red lines indicate the reference 

diffraction pattern corresponding to cubic gold, which was produced using Mercury Software with data 

retrieved from the Inorganic Crystal Structure Database (ICSD collection code: 163723) 
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Tables of Crystal Data and Crystal Structure Refinement  
 

Table S2.  Crystal Data and Structure Refinement for [{2P,P-(Me3AlCl)MeAl(CH2PMe2)2}Rh(cod)] (1). 
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Table S3.  Crystal Data and Structure Refinement for [{2P,P-ClMeAl(CH2PMe2)2}Rh(cod)] (2). 

 

 

 



Page S26 
 

Table S4.  Crystal Data and Structure Refinement for [Rh(cod)(µ-Cl)(Me2PCH2AlMe2)] (3; 68 %) / 
[Rh(cod)(µ-Cl)(Me2PCH2AlClMe)] (3A; 32 %). 
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Table S5.  Crystal Data and Structure Refinement for [{Rh(-CH2PMe2)(cod)}2] (4). 
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Table S6.  Crystal Data and Structure Refinement for [{2P,P-Cl2Al(CH2PMe2)2}Ir(cod)] (5). 
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Table S7.  Crystal Data and Structure Refinement for [{2P,P-Cl2Al(CH2PMe2)2}Rh(cod)] (6). 
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Table S8.  Crystal Data and Structure Refinement for [(PtMe{-1P:2P,P-MeAl(CH2PMe2)3})2] (7). 
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Table S9.  Crystal Data and Structure Refinement for meso-(Me2PCH2AlClMe)2. 

 

 


