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Introduction

e Chirality can be introduced in molecular semiconductors to study the role of Chiral
Induced Spin Selectivity (CISS)'3 effect. To date, the CISS effect has been
exclusively measured on closed-shell structures. We aim to design and synthesise
chiral systems with unpaired localised electrons such as monoradical and

diradical anions to increase the molecular diversity in understanding CISS.

* The electron acceptor Tetracyanoquinodimethane (TCNQ) can give radical anions

with electron donors such as Tetrathiafulvalene (TTF) and the resulting charge-transfer
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complexes (CT) are known to be highly conducting®-.
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Targets

Chiral TCNQ electron acceptors
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We have designed chiral TCNQs to make conducting acepor ~ ToNa Teno Teno

CT complex with TTF based donor to study the CISS (oo

effect. These novel chiral TCNQs can behave as redox

active n-type semiconductor that can contribute to

the understanding of the CISS effect and can
potentially open new avenues for the introduction of Au

organic materials in spintronic devices.

Synthesis

Synthetic attempts for NA-TCNQ

Attempt-1: The Lehnert’s condensation approach

B(OH)2 Pd(PPhsz), (5 mol%)
KoCOs3 (5 equiv.) CAN (3 equiv. )
THFHZO (1:1) CH3CN HZO (1:1)
(1 5 equiv. ) 100° C, 30 h 0° C-RT, 30 min
(94%) (70%
NC” “CN (3 equiv.)
No trace of NA-TCNQ Py (6 equiv.)
from mass analysis of

N
N

crude reaction mixture TiCl, (3 equiv.)

dry CHCIs, reflux, 24 h

Attempt-2: The Double Cyanation Approach

Br NC

NBS(2.4 equiv.) B(OH)
AIBN (0.18 equiv.) NaCN (2.5 equiv.)

_ . ) +
Br 80°C, Benzene Br EtOH Br

Overnight 80° C

Br

(48%) (65%)

Pd(PPh3)s (5 mol%) | THF:H,O (1:1)

K2CO3 (S equiv.) 100° C, 18 h
Electrophilic Cyanation
Pl H20 with a CN source
CN CN CN
Optimisation of Electrophilic cyanation in progress (76%)

Source of Electrophilic Cyanide:

Cl

Conclusion

The synthesis of the chiral TCNQs utilising a double cyanation approach is currently
under progress

After optimising the synthetic routes, chiral TCNQ-TTF charge-transfer complexes
will be fabricated into highly ordered thin films on Au surface.

Further the magnetic properties of these chiral CT complexes in presence and
absence of external electric field will be quantified.

Quantification of CISS effect by various complementary methods, including spin
polarized AFM, SQUID, Hall effect, and photoelectron spectroscopy with a Mott

polarimeter will also be achieved.

Synthetic attempts for (TCNQ),

Attempt-1: The Lehnert’s condensation approach

NC~ >CN (6 equiv.)
Py (12 equiv.)

& -
TiCl, (6 equiv.)
dry CHCI;, reflux, 24 h

PbO, (2.5 equiv.)
OH ‘ 70% HCIO,
0° C-RT, 1h
OH CH5CN

BBQ 28%

Attempt-2 : The Double Cyanation Approach

NaCN (2.5 equiv.)
'
EtOH
80° C

NC

NC NiCly(15 mol%)
Zn (1.5 equiv.) NC

KI(1 equw ) ‘
.

NBS(2.4 equiv.)
AIBN (0.18 equiv.)
o

Route-1
80°C, Benzene Br PPhs ( 1 oo
Overnight DA% & CN
CN Overnight
(48%) (65%)
. Br
Br NiCly(15 mol%)
_ Zn (1.5 equiv.) Br
NBS(2.4 equiv.) :
Route-2 AIBN (0.18 equiv.) Wit gauv,)
: - _X_ _________ =
80°C, Benzene Br PEEBAL S ‘
Br Overnight DMF’8.0 c Br
Br Overnight
(48%) Br
- i 0
Route-3 NiCly(15 moll/o) NBS (4 equiv.)
Zn (1.5 equiv.) AIBN (0.36 equiv.)

DMF.80°C (43%) Br
Overnight

Br NC
KI(1 equiv.) ‘ ............... - ‘ ..... a..
o
PPhs (1 equiv.) 80°C, Benzene ‘ ‘
' C

Optimisation of this route is under progress *
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