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➢ Potential application in biomimicking and also through space electronic 

communications.

• π−π interactions between linear

aromatic segments to be strong

enough for folding in organic

solvents, but weak enough to

prevent aggregation and

precipitation.

Charge transport through bond 1

Hairpin-like 

structure

▪ Electron transport through stacked DNA base pairs and amino acid

residues plays a key role in xenobiotic metabolism, photosynthesis,

and DNA repairs.
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➢ Charge transfer across 

the π-coupled system 

of 44PCP is 20 times 

slower than in 22PCP
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(Replacing 2,6-pyridine diamine with the high π-surface area) 4,5.

Naphthalene 1,5-linkage Pyrene 2,7-linkage Pyrene 1,6-linkage

Model aromatic polyamides by varying their π-surface area as well as amide linkages

➢ Stability of the helical and the β-sheet like structures of the aromatic oligoamides was compared with the help 

of computational studies.
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(a) = SOCl2, DCM, 0OC-R. T, 6 hr.

(b) = HMPA+NMP, 24 hr., -78OC-0OC-R. T.

(c) = MeO-PEG550-N3, CuSO4, Na-ascorbate, DMSO, 72 hr., 50OC.
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(a) = MeOH, Acetone (for 16b), H2O, KOH (for 16a), NaOH (for 16b), 24 hr., R. T.

(b) = EDC, DMAP, DCM, 30 hr.,0OC-R. T.

(c) = MeO-PEG550-N3, CuSO4, Na-ascorbate, DMSO, 72 hr., 50OC.
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➢ D-exchange study

H-D exchange studies 

at room temperature 

in DMSO-d6 at 6 mM 

concentration, P1-

PEG (left) and P2-

PEG (right).
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More deshielded amide Hs

Stack plot 1H NMR 

spectra of P2-PEG

(bottom) and P1-PEG

(top).
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Absorption spectra (A) and emission spectra (B) of P1-PEG and M1-PEG;

computational UV spectra (c) of monomeric model compounds with trimeric β-sheet

(D) P1-PEG: Fluorescence studies (heating-cycle)
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➢ P1-PEG showed 20 nm

blue-shifted absorbance

compared to M1-PEG.

(H-aggregation).

➢ P1-PEG showed

significant quenching in

the fluorescence and

an increase in the

population of the higher

vibronic band (505 nm)

when compared with

M1-PEG

(intramolecular

excimer formation

through H-aggregate).
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Folding studies

Host-guest complexation assisted folding between P1-PEG and Naphthalene.

UV-Visible spectroscopy (A); Fluorescence spectroscopy (B) and normalized

emission spectra of the same (C). Arrows indicate changes upon increasing the

guest molecule (Naphthalene).
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(A) (B) (C)

➢ Blue shifted 

abs.(40 nm).

(A)

➢ Quenching of 

fluorescence 

@ 435 nm.
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➢ Exciplex 

formation

(505 nm).

Temperature-dependent photophysical studies of the host-guest complex (P2-

PEG & Naphthalene). (A) UV-Visible spectra (Heating cycle), (B) UV-Visible

spectra (Cooling cycle), (C) Emission spectra (Heating cycle), (D) Emission

spectra (Cooling cycle). [solvent: TCE, concentration: 6.25 μM].

Guest molecule's impact 

on folding

Effect of temperature on the 

host-guest relationship
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X= -N; P1-PEG

= -CH; P2-PEG

• Monomer like 

photophysical 

properties

(X= -N; without guest)

• Blue shifted absorption

• Quenched Emission

• Weak Excimer

• Stable at RT

(X= -N; host-guest complex)

• Blue shifted absorption

• Exciplex Formation

• Stable up-to 1000C

(X= -CH; host-guest complex)

• Blue shifted absorption

• Quenched Emission

• Weak Exciplex

• Stable at RT

Summary

P1-PEG

P2-PEG

Horizontal Devices

Silicon/Glass cover slips

Spin Coated 

FilmAg

P1_A_V= P1-PEG (Host : Guest=1:0)

P1N_A_V= P1-PEG (Host : Guest=1:1)

P2_A_V= P2-PEG (Host : Guest=1:0)

P2N_A_V= P2-PEG (Host : Guest=1:1)

➢In collaboration with Dr.

Sabyasachi Mukhopadhyay.

Guest = Naphthalene

(1) A pair of structurally similar polyamides were synthesized using simple polycondensation of A2 + B2-type monomers.

(2) Cooperative effect of both H-bonding and π-stacking was needed in order to form an intramolecularly folded β-sheet-like structure.

(3) The stability of the intramolecular β-sheet structure was further improved by the guest having an aromatic π-surface area and forming a stable host-guest complex.  

(4) The selectivity of the host molecule towards the guest (having π-surface area), increases with increasing the π-surface area. 

(5) Preliminary conductivity studies were carried out on solid thin films. The results suggested that the guest molecule-induced folding of polymer chains increases the 

through space charge transport in the solid state.

365 nm

(a)

➢ Quenching of fluorescence 

of 1:1 host-guest complex
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