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S1: 1H NMR of the dop-BPPF in DMSO-d6 
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S2: 31P NMR of the dop-BPPF in DMSO-d6 
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S3: FAB-Mass spectrum of the dop-BPPF  
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S4: TGA of Fe3O4@dop-BPPF under argon atmosphere 
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S5:  FT-IR spectrum of a) Fe3O4     b) dop-BPPF  c) Fe3O4@dop-BPPF with KBr pallet 

 

 

 

 

 

 

 

 

 

 

4000 3500 3000 2500 2000 1500 1000

%
 T

ra
n

s
m

it
ta

n
c
e

Wavelength (cm-1)

583.2

590.4

1625.2

3435.7
1428.6

3058.1 2920.7
1522.6

2938.2

a

c

b

 



8 
 

 

Table 1. Structural, microstructural of magnetite Fe3O4 before and after coating and 

complexation with Pd and Rh. 

 Crystallite size 

(nm) 

Microstrain  

(%) 

Lattice 

parameter   

(Å) 

Goodness of fit 

Fe3O4 8.4 0.360 8.372(4) 1.0726 

Fe3O4@dop-BPPF 8.5 0.478 8.365(4) 1.1276 

Fe3O4@dop-BPPF-Pd 8.6 0.500 8.363(4) 1.1079 

Fe3O4@dop-BPPF-Rh 8.4 0.340 8.359(4) 1.1300 

 

 

 

 

Table 2.  Magnetic properties investigation data of magnetite Fe3O4 before and after coating and 

complexation with Pd and Rh. 

 Coercivity,  Hc  

(Oe) 

Remanence,   Mr 

(emu/g) 

Saturation 

magnetization,  Ms 

(emu/g) 

Fe3O4 3.965 0.802 68.03 

Fe3O4@dop-BPPF 4.322 0.645 58.75 

Fe3O4@dop-BPPF-Rh 4.480 0708 56.00 

Fe3O4@dop-BPPF-Pd 4.614 0.722 54.15 
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S6.  XRD pattern refinement using the Rietveld method of Fe3O4 
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S7.  XRD pattern refinement using the Rietveld method of Fe3O4@dop-BPPF 
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S8.  XRD pattern refinement using the Rietveld method of Fe3O4@dop-BPPF-Pd 
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S9.  XRD pattern refinement using the Rietveld method of Fe3O4@dop-BPPF-Rh 
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S10: EDX spectra of (a) Fe3O4@dop-BPPF-Rh and (b) Fe3O4@dop-BPPF-Pd 
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S11: GC spectra of hydroformylated product of styrene in DCM at 45 oC 

 

 

 

 

 

 

 

 

 

 

 

 

S12: Mass spectra of hydroformylated branched product of styrene  
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S13: Mass spectra of hydroformylated linear product of styrene  

 

 

 

 

 

 

 

 

 

S13: Mass spectra of hydroformylated linear product of styrene  
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S14:  GC spectra of hydroformylated product of styrene in THF at 45 oC 
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S15:  GC spectra of hydroformylated product of 4-methylstyrene in DCM at 45 oC 

 

 

S16: Mass spectra of hydroformylated branched product of 4-methylstyrene  
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S17: Mass spectra of hydroformylated linear product of 4-methylstyrene  

 

 

 

 

 

 

 

 

 

S17: Mass spectra of hydroformylated linear product of 4-methylstyrene  

 

S18:  GC spectra of hydroformylated product of 4-methylstyrene in THF at 45 oC 
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S19:  GC spectra of hydroformylated product of 4-vinylanisole in DCM at 45 oC 
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S20:  Mass spectra of hydroformylated branched product of 4-vinylanisole  

 

 

S21:  GC spectra of hydroformylated linear product of 4-vinylanisole in DCM at 45 oC 

 

 

 

 

 

 

 

 

 

 

S21:  Mass spectra of hydroformylated linear product of 4-vinylanisole  
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S22:  GC spectra of hydroformylated product of 4-chlorostyrene in DCM at 45 oC 
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S23: Mass spectra of hydroformylated branched product of 4-chlorostyrene  

 

 

 

 

 

 

 

 

 

 

 

 

S24: Mass spectra of hydroformylated linear product of 4-chlorostyrene  
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S25:  GC spectra of hydroformylated product of 3-nitrostyrene in DCM at 45 oC 
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S26:  Mass spectra of hydroformylated branched product of 3-nitrostyrene  

 

 

 

 

 

 

 

 

 

 

 

 

 

S27:  Mass spectra of hydroformylated linear product of 3-nitrostyrene  
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S28:  GC spectra of hydroformylated product of 2-bromostyrene in DCM at 45 oC 
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S29:  Mass spectra of hydroformylated branched product of 2-bromostyrene  

 

 

 

 

 

 

 

 

 

 

 

 

 

S30:  Mass spectra of hydroformylated linear product of 2-bromostyrene 
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S31:  GC spectra of Mizoroki-Heck reaction product of styrene and iodobenzene at 95oC 
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S32:  Mass spectra of iodobenzene at Rt =7.585. 

 

 

 

 

 

 

 

 

 

 

 

 

 

S33:  Mass spectra of coupling reaction product of styrene and iodobenzene  
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S34:  GC spectra of Mizoroki-Heck reaction product of styrene and bromobenzene at 95oC after 

1 hour 

 

 

 

 

 

 

 

 

 

 

 

 

 

S35:  Mass spectra of bromobenzene at Rt =5.055. 
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S36:  GC spectra of Mizoroki-Heck reaction product of styrene and bromobenzene at 95oC after 

2 hour 

 

 

S37:  GC spectra of Mizoroki-Heck reaction product of 4-methylstyrene and iodobenzene at 

95oC 
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S38:  Mass spectra of Mizoroki-Heck coupling reaction product of 4-methylstyrene  

 

 

S39:  GC spectra of Mizoroki-Heck reaction product of 4-methylstyrene and bromobenzene at 

95oC after 30 minutes 
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S40:  GC spectra of Mizoroki-Heck reaction product of 4-methylstyrene and bromobenzene at 

95oC after 2 hours  

 

 

S41:  GC spectra of Mizoroki-Heck reaction product of 4-vinylanisole and iodobenzene at 95oC 

after 30 minutes 

 

 

 

 

 



33 
 

 

 

 

 

 

 

 

 

 

 

 

 

S42:  Mass spectra of Mizoroki-Heck coupling reaction product of 4-vinylanisole  

 

 

 

S43:  GC spectra of Mizoroki-Heck reaction product of 4-vinylanisole and bromobenzene at 

95oC after 1 hour 
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S44:  GC spectra of Mizoroki-Heck reaction product of 4-chlorostyrene and iodobenzene at 95oC 

after 30 minutes 

 

 

 

 

 

 

 

 

 

 

 

 

S45:  Mass spectra of Mizoroki-Heck coupling reaction product of 4-chlorostyrene 
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S46:  GC spectra of Mizoroki-Heck reaction product of 4-chlorostyrene and bromobenzene at 

95oC after 1 hour 

 

 

 

S47:  GC spectra of Mizoroki-Heck reaction product of 3-nitrostyrene and iodobenzene at 95oC 

after 30 minutes 
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S48:  Mass spectra of Mizoroki-Heck coupling reaction product of 3-nitrostyrene 
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