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1. General procedure for the synthesis of compound (1): 

OH

O

R

+ Ph3P CHO

DCM, rt , 6hr

OH

O

Rref-1  

 

To the stirred solution of salicylaldehyde in DCM was added (triphenylphosphoranylidene) 

acetaldehyde at 0 °C, and the resulting mixture was warmed to room temperature. Upon 

complete consumption of the starting material (monitored by TLC, 6–12 h). The intermediate 

products 1 were purified by flash column chromatography on silica gel (Hexane/Ethyl acetate). 

 

2. General procedure for the synthesis of compound (2): 

RCHO + MeNO2

Imidazole (25 mol%)

Water
R

OH

NO2

PCC

DCM

RT, 2 d RT, 12 hr

R3

O

NO2

2B

ref-2 ref-3

 

Nitro methane (3 mmol), corresponding aldehyde (1 mmol) and imidazole were mixed in 2 ml 

of distilled water. The heterogeneous reaction mixture was stirred at ambient temperature for 

24 hr. After completion of the reaction, the products were extracted with 10 ml of diethyl ether. 

The organic layer was dried over Na2SO4 then concentrated in vacuo. The intermediate 

products B were purified by flash column chromatography on silica gel (Hexane/Ethyl acetate). 

To a stirred solution of intermediate product B (1 mmol) in DCM (3 ml) was added PCC (2 

mmol) in portions. The resulting suspension was stirred at rt for 12 hr. The mixture was passing 

though short silica gel then concentrated in vacuo. The products 2 were purified by flash 

column chromatography (hexane/ethyl acetate). 

 

3. Reference: 

1. B. Padhi, D. S. Reddy, D. K. Mohapatra, Eur. J. Org. Chem., 2015, 542. 

2. M. Phukan, K. Jyoti, R. Borah, Synthetic Communications, 2008, 38, 3068. 

3. M. Zhou, D. Dong, B. Zhu, H. Geng, Y. Wang, X. Zhang, Org. Lett., 2013, 15, 5524. 
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4. Preliminary catalyst screening (Table-1): 

 
 

entrya catalyst yield (%)b drc ee (%)d 

1 I 80 >20:1 56 

2 II 85 >20:1 78 

3 III 84 >20:1 72 

4 IV 82 >20:1 78 

5 V Complex mix. >20:1 - 

6 VI 75 >20:1 52 

7 VII 70 >20:1 65 

8 VIII 85 >20:1 - 
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9 IX 80 >20:1 - 

10 X 85 >20:1 - 

11 XI 60 >20:1 30 

12e II 82 >20:1 52 

13f II 80 >20:1 42 

aReactions were carried out with 0.25 mmol of 1a and 0.05 mmol of 2a in DCE (0.5 ml)  at 0 oC for 2 days, 
bIsolated yield after silica gel column chromatography, cdr was determined by 1H NMR, dee was determined by 

HPLC, eboth are same eq. and f2 eq. of 1. 
 

5. Acid Screening (Table-2): 

 
 

entrya Acid yield (%)b drc ee (%)d 

1 PhCO2H 85 >20:1 78 

2 2F-PhCO2H 77 >20:1 76 

3 3NO2-PhCO2H 75 >20:1 70 

4 AcOH 80 >20:1 78 

5 NaOAc - >20:1 - 

aReactions were carried out with 0.25 mmol of 1a and 0.05 mmol of 2a in DCE (0.5 ml)  at rt for 2 days, bIsolated 

yield after silica gel column chromatography, cdr was determined by 1H NMR and dee was determined by HPLC. 
 

6. Optimization of solvent Screening (Table-3): 

 
 

entrya solvent yield (%)b drc ee (%)d 

1 CH2Cl2 85 >20:1 72 

2 DCE 87 >20:1 78 
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3 PhCH3 80 >20:1 68 

4 MTBE - - - 

5 1 4 Dioxane 70 >20:1 45 

aReactions were carried out with 0.25 mmol of 1a and 0.05 mmol of 2a in solvent (0.5 ml)  at rt for 2 days, 
bIsolated yield after silica gel column chromatography, cdr was determined by 1H NMR  and dee was determined 

by HPLC. 
 

7. Optimization of temperature and concentration (Table-4): 

 
 

entrya Temp Conc.(ml) Time(day) yield (%)b drc ee (%)d 

1 RT 0.5 2d 85 >20:1 78 

2 0 oC 0.5 2d 50 >20:1 90 

3           -20 oC 0.5 2d 40 >20:1 94 

4          -20 oC 0.5 7d 85 >20:1 94 

5 -40 oC 0.5 7d - >20:1 - 

6           -20 oC 0.25 7d 85 >20:1 93 

7            -20 oC 1 7d 85 >20:1 92 

8e            -20 oC 0.5 7d 85 >20:1 90 

9f            -20 oC 0.5 7d 85 >20:1 89 

aReactions were carried out with 0.25 mmol of 1a and 0.05 mmol of 2a in solvent, bIsolated yield after silica gel 

column chromatography, cdr was determined by 1H NMR,  dee was determined by HPLC, e4 eq. of 1a and f6 eq. 

mmol of 1a. 

 

 

 

 

 

 



S5 
 

8. Scale up reaction: 

+ Ph

O

NO2

catalyst II

(20 mol%)

PhCO2H

( 20 mol%)

-20 oC, DCE, 7 d1a 2a
3a

CHO

OH O O

O2N

O

R

5 mmol 1 mmol 80%, 92% ee
 

9. Crystal information: 

Crystal data and structure refinement for 3p 

Identification code 3p (CCDC 1581364) 

Empirical formula C17H14ClNO5 

Formula weight 347.74 

Temperature/K 569(2) 

Crystal system orthorhombic 

Space group P 21 21 21 

a/Å 7.5946(3) 

b/Å 13.4938(6) 

c/Å 15.8269(7) 

α/° 90.00 

β/° 90.00 

γ/° 90.00 

Volume/Å3 1621.94(12) 

Z 4 

ρcalcmg/mm3 1.424 

m/mm-1 0.262 

F(000) 720.0 

Crystal size/mm3 0.28 × 0.24 × 0.21 

2Θ range for data collection 5.94 to 50° 

Index ranges -9 ≤ h ≤ 8, -7 ≤ k ≤ 16, -18 ≤ l ≤ 14 

Reflections collected 4970 

Independent reflections 2760[R(int) = 0.0211] 

Data/restraints/parameters 2760/0/217 
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Goodness-of-fit on F2 0.991 

Final R indexes [I>=2σ (I)] R1 = 0.0433, wR2 = 0.1073 

Final R indexes [all data] R1 = 0.0577, wR2 = 0.1193 

Largest diff. peak/hole / e Å-3 0.18/-0.16 

Flack parameter 0.04(10) 

 

 
Ortep diagram of compound 3p 
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10. NMR Spectra 
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Compound: 3z5 1H,13C spectra 
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11. HPLC Spectra: 
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