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The Grignard reaction is an organometallic chemical reaction in which alkyl, allyl, vinyl, 

or aryl magnesium halides (Grignard reagent) is added to a carbonyl group in 

an aldehyde or ketone.1 We demonstrated a metal free heterogeneous organic semiconductor 

g-C3N4 catalysed2,3 and visible light-assisted benzylation of carbonyl moiety. A facile reaction 

results in the construction of C−C bonds4 under mild conditions in blue LED irradiation. The 

catalysis initiates via a radical pathway and involves a ketyl radical anion intermediate.5 The 

reaction shows good functional group tolerance with excellent yields. The strategy provides an 

easy access to these molecules with potential medicinal chemistry applications. 
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Biologically active compounds with a 3-hydroxyisoindolinone skeleton(I-IV) and 

Naturally occurring and FDA-approved isoindolin-1-ones(V-VIII).
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Our Approach:

• Sustainable Method(Greener and 

milder visible light )

• Metal free  

• Excellent Yield 

• High functional group tolerance

• Recyclable catalyst

• Room temperature

• Durable organic semiconductor 

photocatalyst Stable in Atm. air 

• Less reaction times

• Cheaper substrates

• Structural Diversity

Scheme -1



Optimisation Of Reaction Conditions:

Entry Photocatalyst (5 

mg)

Bases(1 

eqiv.)

Solvents(3 

ML)

Atm. 

conditions

Light conditions(1 

Watt)

Time(h) Yield (%)

1 g-C3N4 K2CO3 MeCN O2 Blue 10 0

2 g-C3N4 K2CO3 MeCN N2 Blue 5 95

3 g-C3N4 K3PO4 MeCN N2 Blue 6 75

4 g-C3N4 KHPO4 MeCN N2 Blue 6 70

5 g-C3N4 CaCO3 MeCN N2 Blue 6 40

6 g-C3N4 Na2CO3 MeCN N2 Blue 6 70

7 g-C3N4 NaHCO3 MeCN N2 Blue 6 60

8 g-C3N4 K2CO3 MeCN N2 Green 6 70

9 g-C3N4 K2CO3 MeCN N2 Dark 6 0

10 g-C3N4 K2CO3 EtOAc N2 Blue 6 60

11 g-C3N4 K2CO3 DCM N2 Blue 6 50

12 g-C3N4 K2CO3 THF N2 Blue 6 50

13 g-C3N4 K2CO3 Toluene N2 Blue 6 40

14 g-C3N4 K2CO3 Methanol N2 Blue 6 0

15 g-C3N4 K2CO3 1,4-dioxane N2 Blue 6 40

16 g-C3N4 K2CO3 H2O N2 Blue 6 0

17 ---------- K2CO3 MeCN N2 Blue 6 0



Scope of Phenyl acetic acid:

*>99%de



Scope of drug based Phenyl Acetic acids:

*>99%de



Scope of Phthalimides:



ESR Study 

Mass Study:

Radical Coupling:

Gram scale reaction:



Proposed Reaction Mechanism:



Light on/off  Experiment Evaluation of catalytic recycling of g-C3N4 for the synthesis of ab.



(C)

entry Elements Weight    

(%)

Atomic 

(%)

1 C K 42.91 46.71

2 N K 57.09 53.29

Totals 100.00

Recycling of Catalyst

Figure 1. (a) XRD pattern, (b) IR  and (c) UV-vis diffuse reflectance spectra (UV-vis DRS) of fresh g-C3N4 and recovered g-
C3N4 after 7 cycles. 

Figure 2. (a) and (b) SEM images of fresh g-C3N4 and recovered g-C3N4 after 7 cycles, (c) EDS image and (d) Surface

atomic ratios of all elements measured by EDS of fresh and recovered g-C3N4.



Conclusion:

▪ we demonstrated a heterogeneous g-C3N4 catalysed and visible 

light-assisted arylation of phthalimide. 

▪ A facile reaction results in the construction of C−C bonds under 

mild conditions under blue LED irradiation. 

▪ The reaction shows good functional group tolerance and yields 3-

benzyl-3-hydroxyisoindolin-1-one derivatives in excellent yields. 

▪ The strategy provides an easy access to these molecules with 

potential medicinal chemistry applications
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