
SAYAN KUMAR JANA 

Department of chemical sciences 

IISER Kolkata 

Contact details 

(+91)9679216704 

• skj18ip012@iiserkol.ac.in 

 

Educational Background 
Secondary 
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Teaching Assistantship 

 
• Teaching Assistant for “CH2203- Synthesis and Characterization Laboratory”- 2 nd 

Year UG Students 

• Teaching Assistant for “CH3104- Physical Organic Chemistry”- 3 rd Year UG 

Students 

• Online Teaching at Jawahar Navodaya Vidyalaya (JNV), Kalyani, Nadia- XIth and 

XIIth Students 

• Teaching Assistant for NPTEL course on research methodology.  
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• SWAMI VIVEKANANDA MCM SCHOLARSHIP (2015-2018) 

• JAM 2018 

• CSIR-UGC NET (June 2018) 

• GATE 2020 

• PRIME MINISTER RESEARCH FELLOW (May 2020) 

 

Research Interest: 

At my early research work I mainly focused on ‘‘borrowing hydrogen’’ (BH) catalysis to 

construct C-C bond. Here our primary goal was the replacement of precious metals by earth-

abundant metals for this type of catalytic transformations. In this regard, lately, well-defined 

manganese(I) complexes have emerged as an attractive noble metal replacer in sustainable 

(de)hydrogenation reactions and other organic transformations.  

 

 
 

At present I’m working on ‘Visible-Light-Mediated C–C Bond Formation Reaction via 

Transition Metal/Photoredox Dual Catalysis’. Here also the formation of the C–C bond is one 

of the central goal and photoredox/transition metal catalysis is an alternative to the traditional 

methods. We wish to use visible light as the sole energy source to drive these reactions. 

Abundant and less toxic organic reductants will be utilized as the sacrificial reductant. The 

method will be applied for making Csp3-Csp2, Csp2-Csp2, and Csp3-Csp3 bonds and other reductive 

functionalization reactions. We envisioned that the mildness of the developed protocol would 

accommodate larger functional groups. It will also enable the synthesis and late-stage 

functionalization of targeted bioactive molecules. Transition-metal-catalyzed cross-coupling 

reaction between C–X electrophiles (X = Cl, Br, OTf, etc.) and C–M nucleophiles (M = Mg, 

Zn, B, Si, Sn) is one of the most powerful tools in organic synthesis. It played a vital role in 

the preparation of complex medicinal drugs, designing functional ligands, molecular materials, 

including industrial applications. However, unavailability of the organometallic C–M 

nucleophiles, their cost, handling issues under ambient conditions, and generation of copious 

waste demanded an alternative of traditional cross-coupling reaction. In recent years, a 

conceptually different approach that is the reductive cross-coupling reaction between two 

electrophiles has emerged. The method utilizes bench-stable high-valent late-transition metal 

salts (such as Pd, Ni, Co, Fe, Cr) as a catalyst and excess amount metallic terminal reductants 

(such as Zn, Mn, In, Sm, Mg). Importantly, these protocols avoid the individual preparation of 

hazardous organometallics reagents and offered wide availability of diverse electrophiles for 



coupling. However, the use of an excessive amount of metallic powder as a reductant generates 

an over-stoichiometric amount of metal salts as waste that not only complicates the work-up 

and purification procedure but also creates environmental concern over waste disposal. Not 

only that, reductant-derived metal salts often reduce the catalytic performance of the low-valent 

catalysts by coordination to the active sites. Additionally, functional group tolerance is not too 

much due to the presence of an external metal reductant. To overcome these concerns, an 

alternative catalytic method of activation is in high demand. 

Visible light photoredox catalysis has emerged as a powerful arsenal in organic synthesis. It 

leverages abundant visible light for the bond activation process in a controlled manner without 

the need for toxic and hazardous reagents. Upon excitation with visible light, a photoredox 

catalyst can simultaneously act as a powerful oxidant and reductant. We envision that merging 

photoredox catalysis with transition metal catalysis in a dual-catalysis fashion might address 

the challenges of the classical cross-coupling reaction and might pave the way for the 

development of the novel bond formation reactions. 

 

 

Nickel and photoredox dual catalysis proved to be one of the most versatile approaches to 

accessing diverse organic transformations using basic starting materials. In this synergistic 

strategy, one reactive open shell species generated by photocatalysis can be trapped by the Ni 

catalyst and used to perform further reactions. Keeping this in our mind we have designed a 

three-component coupling reaction using olefin, alkyl halide and aryl halide. Because of 

different reactivity of all three component, they add to nickel cycle selectively and gives back 

desired difunctionalised product. 

 

Synthesis of three-dimensional molecular scaffolds from simple molecules is highly 

challenging, yet have significant impact in organic synthesis in terms of medicinal chemistry. 

Cycloaddition reaction perhaps is the representative example that provides three dimensional 



architectures. Notably, in (4+2) cycloadditions, two single (sigma) bonds and one new (Pi) 

bond are formed in a three dimensional six-membered ring structure from two unsaturated 

reaction components. Polycyclic aromatic hydrocarbons contain alternating double bonds, but 

their use in cycloaddition reactions presents additional challenges as a result of their increased 

stabilization conferred by aromaticity. In this context we have performed a photocatalyzed 

(4+2) cycloaddition reaction using visible light mediated energy transfer by a suitable 

photosensitizer. We anticipate that the protocol will further illuminate the EnT catalysis for 

designing complex molecular scaffolds.   
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Professional Career 

• Associate Professor (Since May 2021) Indian Institute of Science Education and 

Research (IISER) Kolkata, India 

• Assistant Professor (July 2016-May 2021). Indian Institute of Science Education and 

Research (IISER) Kolkata, India 

• Alexander von Humboldt Postdoctoral fellowship (2016) Westfälische Wilhelms-
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• Postdoctoral Research (2013-2015). Molecular Catalyst Research Center, 
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• 2021: Associate of the Indian Academy of Sciences (IASc) 

• 2020: NASI-Young Scientist Platinum Jubilee Award (2020) in Chemical Sciences 
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• 2017: Early Career Research Award, DST-SERB 

• 2016: INSPIRE Faculty Award, DST 

• 2015: Alexander von Humboldt Postdoctoral Fellowship 
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