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Synthesis of 6-allyl-1,8-diazobicyclo[5.4.0]undec-7-ene (A-DBU): The A-DBU was synthesized 

according to reported method.1 A clean and dried three necked 250 mL round bottom flask, 

equipped with magnetic bar, was dried with heat blow and flushed with nitrogen gas. To it, DBU 

(0.5 g, 3.28 mmol) was dissolved in 75 mL dry THF and vessel temperature was maintained up to 

-78 oC using liquid nitrogen/acetone mixture. n-Butyl lithium (2.2 mL, 3.52 mmol) was added 

dropwise for 5 min under stirring. The solution was kept at this temperature for 1 h under 

vigorously stirring. A solution of allyl chloride (0.28 g, 3.66 mol) in 10 mL anhydrous THF was 

added dropwise using a syringe pump with a flow rate of 250 ml/min to the reaction mixture. After 

complete addition, the reaction mixture was stirred for additional 3 h at room temperature. The 

reaction was quenched by addition of methanol (5 mL). The mixture was concentrated by 

evaporating the solvent under vacuum. The presence of alkene protons peak at 5.8-5.9 ppm (1H) 

and 5.1-5.2 ppm (2H) in 1H NMR spectra confirmed the synthesis of A-DBU. Yield was calculated 

using 1H NMR spectra and was 89%. The product was used as crude because only allyl 

functionalized DBU, not DBU, can react with -SH group of mercaptosilane grafted Fe3O4 via thio-

ene click reaction.



Figure S1. High resolution SEM images of (A) Fe3O4@SH, (B) Fe3O4@DBU, (C) 

Fe3O4@[HDBU+][TFE-] and (D) Fe3O4@[HDBU+][AcO-].

Figure S2. SEM images of Fe3O4@SH and elemental EDX-mapping. 



Figure S3. (A) EDX spectra of Fe3O4@DBU  and (B) the corresponding weight % elemental data. 

Figure S4. (A) EDX spectra of Fe3O4@[HDBU+][TFE-]  and (B) the corresponding weight % 

elemental data. 



Figure S5. SEM images of Fe3O4@[HDBU+][TFE-] and Fe3O4@[HDBU+][AcO-] MNPs and 

corresponding EDX-mapping of oxygen and silicon.



Figure S6: TGA curves of Fe3O4, Fe3O4@SiO2, Fe3O4@SH and  Fe3O4@DBU.

Figure S7. Image of (A) Fe3O4@[HDBU+][TFE-] dispersed catalyst in reaction medium and (B) 

separation of catalyst under external magnetic field.   



Figure S8. 1H NMR spectra for conversion of 2-aminobenzonitrile to quinazolidione in DMSO-d6 

after evaporating DCM. Reaction condition: Fe3O4@[HDBU+][TFE-] (35 mg), 2-

aminobenzonitrile (59 mg, 0.5 mmol), DCM, room temperature (Table 1, Entry 3). Peak at 7.62 

ppm (1H) of product and peak at 6.75 ppm (1H) of reactant was used to calculate conversion.



Figure S9. 1H NMR spectra for conversion of 2-aminobenzonitrile to quinazolidione in DMSO-d6. 

Reaction condition: Fe3O4@[HDBU+][TFE-] (35 mg), 2-aminobenzonitrile (59 mg, 0.5 mmol), 

DMSO, room temperature (Table 1, Entry 8). Peak at 7.62 ppm (1H) of product and peak at 6.75 

ppm (1H) of reactant were used to calculate conversion.



Figure S10. 1H NMR spectra of purified product quinazoline-2,4-(1H,3H)-diones.



Figure S11. 13C NMR spectra of purified product quinazoline-2,4-(1H,3H)-diones.



Table S1: Fe3O4@[HDBU+][AcO-] catalyzed carbonylation of o-phenylenediamine with CO2.a

Entry Solvent Temperature (oC) Time (h) Yield (%)b

1

2

3

4

5

6

7

8

9

10

Toluene

Benzene

DMF

DMSO

DCM

THF

ACN

THF

DMSO

DMSO

RT

RT

RT

RT

RT

RT

RT

60

60

60

36

36

36

36

36

36

36

12

12

15

0

0

0

<5

0

0

0

18

66

91
aReactions conditions: o-phenylenediamine (54 mg, 0.5 mmol), catalyst Fe3O4@[HDBU+][AcO-] 
(35 mg), solvent (5 mL), CO2 (99.9%) (1 atm, using balloon). bYield determined by 1H NMR 
spectra in DMSO-d6 (Figure S12). 
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Filename              = ANVS-1_1H-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = ANVS-1_1H_Sourov Mond
Solvent               = DMSO-D6
Actual_Start_Time     = 16-JUL-2021 09:11:35
Revision_Time         = 29-JUL-2021 15:36:16

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = DELTA2_NMR

Field_Strength        = 11.7473579[T] (500[MH
X_Acq_Duration        = 1.048576[s]
X_Domain              = 1H
X_Freq                = 500.15991521[MHz]
X_Offset              = 5.0[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.95367432[Hz]
X_Sweep               = 15.625[kHz]
X_Sweep_Clipped       = 12.5[kHz]
Irr_Domain            = Proton
Irr_Freq              = 500.15991521[MHz]
Irr_Offset            = 5.0[ppm]
Tri_Domain            = Proton
Tri_Freq              = 500.15991521[MHz]
Tri_Offset            = 5.0[ppm]
Blanking              = 2[us]
Clipped               = FALSE
Scans                 = 16
Total_Scans           = 16

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 24.4[dC]
X_90_Width            = 6[us]
X_Acq_Time            = 1.048576[s]
X_Angle               = 45[deg]
X_Atn                 = 2.8[dB]
X_Pulse               = 3[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 6.048576[s]

Figure S12. 1H NMR spectra for conversion of o-phenylenediamine to benzimidazolone in 

DMSO-d6. Reaction condition: Fe3O4@[HDBU+][AcO-] (35 mg), o-phenylenediamine (54 mg, 

0.5 mmol), DMSO, room temperature. Peak at 6.88 ppm (4H) of benzimidazolone and peak at 

6.25-6.50 ppm (4H) of o-phenylenediamine were used to calculate conversion.



Figure S13. 1H NMR spectra of purified benzimidazolone.
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Filename                 = ANVS-2_13C-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = ANVS-2_1H_Sourov M
Solvent                  = DMSO-D6
Actual_Start_Time        = 16-JUL-2021 12:50:
Revision_Time            = 29-JUL-2021 08:14:

Comment                  = single pulse decou
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = DELTA2_NMR

Field_Strength           = 11.7473579[T] (500
X_Acq_Duration           = 0.59768832[s]
X_Domain                 = 13C
X_Freq                   = 125.76529768[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 1.67311284[Hz]
X_Sweep                  = 54.8245614[kHz]
X_Sweep_Clipped          = 43.85964912[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 500.15991521[MHz]
Irr_Offset               = 5.0[ppm]
Blanking                 = 2[us]
Clipped                  = TRUE
Scans                    = 512
Total_Scans              = 512

Relaxation_Delay         = 2[s]
Recvr_Gain               = 56
Temp_Get                 = 24.5[dC]
X_90_Width               = 11.75[us]
X_Acq_Time               = 0.59768832[s]
X_Angle                  = 30[deg]
X_Atn                    = 4[dB]
X_Pulse                  = 3.91666667[us]
Irr_Atn_Dec              = 26.513[dB]
Irr_Atn_Dec_Calc         = 26.513[dB]
Irr_Atn_Dec_Default_Calc = 26.513[dB]
Irr_Atn_Noe              = 26.513[dB]
Irr_Dec_Bandwidth_Hz     = 5.97826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.9526989[ppm]
Irr_Dec_Freq             = 500.15991521[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 92[us]
Irr_Pwidth_Default       = 92[us]
Irr_Pwidth_Default_Calc  = 92[us]
Irr_Pwidth_Temp1         = 92[us]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE

Figure S14. 13C NMR spectra of purified benzimidazolone.
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