


Experimental Section

General Experimental ConditionsAll reactions were carried out in anhydrous organic
solvents under an atmosphere of nitrogéei, 1B and°*F NMR spectra were recorded on a
Bruker Avance Il 500 MHz NMR spectrometer at 25 °C. NMR spectra were internally
referenced to residual solvent signals: GI2ais referenced atl 7.26 ppm and DMS@s atd

2.5 ppm 1B and'*F NMR spectra inDiCt were referenced using a sealed capillary containing
1% BEOE® as an internal standard where the reference peak positiond*®rand'°F were
takenasdb n ®cm YR b mp H PYESIUS peTira ME & rhdSsOradromS\Wabers
Q-Toff Micromass. Absorption spectra were recorded on a Shimadza60¥ UWisible
spectrophotometer irB mL quartz cuvettes with a path length of 1 cm. Emission spectra were
recorded on an Edinburg FS5 spectrofluorometer. Fluorescence quantum yield was calculated
using fluorescein in 0.1 M NaOH as the reference standi&hdorescence lifetimes were
measured by thdime-correlatedsinglephoton counting (TCSPC) technique on a Deltaflex
modular fluorescence lifetime system from HORIBA Scientific using alingulse diode

light source. The instrument response function (IBfRhe setup was 200 ps and measured
using 1% ludox (colloidal silica) solution. Absorption and emission spectra in the solid state
were recorded by drojgasting a solution of the sample in chloroform on a glass slide and
dried under vacuum. Electrocheraicanalysis was carried out at 25 °C in chloroform in a
Metrohm Autolab electrochemical analyzer. Tetrabutylammonium hexafluorophosphate (0.1
M) was used as the supporting electrolyte. A standard tkelsetrode cell with a glassy
carbon working electrodea platinum wire counter electrode, and an Ag/AgCI reference
electrode was used for measurements. Samples were referenced with ferrocene as an

internal standard.

Materials. Tris(2F YA y 2 0 S (i K & tdihydrbxybtpBenyl,n Beraf@ethylenetetraamine,
salicylaldehyde, trifluoroacetic acid, $BBEb, diisopropylethylamine, dopamine
hydrochloride, tropamine hydrochloride, adrenaline hydrochloride, noradrenaline
hydrochloride and polymethylmethacylate (PMMA) were purchased from SAjdvech.
Triethylamineand 1,4dioxane were purchased from Qualigens. Fetal bovin serum (FBS) was
purchased from HiMedia. Analytical thin layer chromatography (TLC) from Merck was used

for monitoring the reactions. Silica gel 2200 mesh and solvents for purification were
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purchased locally and distilled prior to use. Spectroscopic grade solvents were purchased
from Merck and dried with appropriate drying agent prior to use. For molecular recognition
experiments, stock solutions of the hydrochloride salt of the neurotransmittetecules

were prepared in 50% chloroformethanol and aliquots were added to a solution of 4 or 7

in 50% chloroformmethanol.

Syntheses.

Synthesis of 2n Z-Milydroxybiphenol (3 g, 16nmol) and hexamethylenetetraamine were
RAa&a2ft SR Ay UGNATFEdz2NRBI OSGAO I OAR odo0op Y[ O
reaction mixture it was poured in to 4N HCI (350 mL) and stirred overnight. The yellow solid
was collected by filtratiorwashed with water (3 x 100 mL), dried overnight under vacuum,
and purified by column chromatography using a mixture of 15% ethyl acetate in hexane as
eluting agents to afford 1.0 g @fas pale yellow solid (28%) NMR (500 MHz, DMS#) d

(ppm) 10.82 (s2H), 10.32 (s, 2H), 7.89 (t 5 Hz, 2H), 7.83 (dd= 5 Hz,J= 5 Hz, 2H), 7.09
(d, J= 10 Hz, 2H); IR (¢t 1650 (s), 1467 (s), 1374 (w), 1348 (w), 1275 (s), 1230 (m), 1179
(m), 1132 (m), 1046 (m), 884 (m), 834 (w), 765 (w), 684 (WM ES®/z catulated for G4H1004

(M)*: 242.06, found: 242.10.

Synthesis of 3To a stirred solution dt (100 mg, 0.41 mmol) in dry tdioxane (100 mL),-2
amino)ethylamine (41.5 mL, 0.27 mrpelas added under an atmosphere of nitrogen and
NEFtdzESR 4 cn x/ F2NJo RIFLéad ! FGSNI O22f Ay 3
the reaction mixture was dissolved in dichloromethane (100 mL), washed with water (3 x 25
mL) and brine (20 mL). Theganic layers were collected, dried over anhydrous sodium
sulfate, filtered and evaporated to get a yellow residue. The crude product was purified by
column chromatography over silica gel using a mixture of 1% methanol in chloroform to afford
compound3 in 80% vyield. M.p. 22820 °C*H NMR (500 MHz, CRBCH (ppm) 14.26 (br s,

6H), 7.89 (s, 6H), ®Qd, J= 2.0 Hz, 12H), 519d, J= 2 Hz, 6H), 3383.80 (d,J= 15 Hz, 6H),
3.36-3.30(t, J= 15 Hz, 6H), 3462.98(t, J= 15 Hz, 6H), 2382.79(m, 6H);*3C NMR (125 MHz,
CDG): d (ppm) 166.5, 160.5, 131.6, 129.9, 127.6, 118.6, 116.7, 58.1, 55.6; 1R (&28 (s),

1586 (m), 1472 (s), 1277 (s), 1230 (m), 1180 (m), 1119 (m), 809 (w), 520 (w); HRWS:(ESI
m/z calculated for §HssNsOs [M+H'], 911.4245found 911.4243.



Synthesis of 4To a stirred soluton@6 cn Y3AZ ndncp YY2f0 Ay RNE
under an atmosphere of nitrogen, diisopropylethylamine (1.56 mL, 9 mmol) was added. After
stirring for 30 minutes, BFOEb (2.21 mL, 18 mmdiwas added drop wise and the reaction
mixture was stirred for another 4 hours under nitrogerPentane was added to the cooled
reaction mixture and the precipitate formed was collected, washed with water (2 x 25 mL)
and dried under vacuum. The crude pumdl was purified by column chromatography over
silica gel using a mixture of 5% methanol in chloroform to afford compdund75% yield.

M.p. 256258xC. H NMR (500 MHz, CB)CH (ppm) 7.89 (br s, 6 H), 7.05 (dbk 4 Hz)= 2

Hz, 12 H), 535.91 (m, 6H), 3.81 (d]= 15 Hz, 6H), 86-3.30 (t, J= 15 Hz6H),3.032.97(t, J

= 15 HzfH), 2.8-2.79(m, 6H);33C NMR (125 MHz, CBCt (ppm) 167, 161, 132, 130, 128,
119, 117, 58, 56'°F NMR (472 MHz, CR)A (ppm) ¢132.18,¢145.96;B NMR (160vHz,
CDG) d (ppm)¢0.14 (t,J= 16 Hz); IR (ct): 1618 (s), 1504 (s), 1471 (s), 1284 (m), 1183 (m),
814 (w), 511 (w); HRIS: m/z calculated for giHioBsF12NsOs [M+H'], 1199.4142, found
1199.4140.

Synthesis of @ To a stirred solution of trisdmino)ethylamine (0.25 mL, 1.71 mmol) in dry
ethanol 60 mL), salicylaldehyde(0.62 mL, 5.64 mmol) was added and the reaction mixture
was refluxed at 6&C for 3 hours in the presence of catalytic amounts of acetic acid. The
reaction mixture was cooled to room temperature, the precipitate formed was celttand
purified by column chromatography over silica gel using a mixture of 40% chloroform in
hexane to afford compoun@ in 80% yield'H NMR (500 MHz, DMS1g): d (ppm) 13.60 (br

s, 3H), 8.25 (br s, 3H), 7:328 (m, 3H), 6.90 (dd= 10 HzJ=5 Hz, 3H), 6.85 (br s, 3H), 6.77
6.74 (m, 3H), 3.6 (1= 5 Hz, 6H), 2.84 A= 5 Hz, 6H); IR (ch 1623 (s), 1508 (s), 1480 (s),
1276 (m), 1179 (m), 807 (w), 519 (w).

Synthesis of # To an icecold stirred solution of6 (100 mg, 0.21 mmol) in dry
dichloromethane (100 mL) under an atmosphere of nitrogen, triethylanih&3 mL, 0.94
mmol) was added and stirred for 30 minutes. To this@Et (0.23 mL, 1.89 mmol) was added
and reaction was stirred for another 6 hours. The precipitated white residue was collected,
washed with dichloromethane (2 x 50 mL), water (2 x 8) amd dried under vacuum to yield

88% of7. 'H NMR (500 MHz, DMS) d (ppm) 8.77 (br s, 3H), 7.6663 (m, 3H), 7.45 (dd,



= 10 HzJ= 5 Hz, 3H), 7.00 (m, 6.85, 3H), 3.7845 Hz, 6H), 3.00 (= 5Hz, 6H); IR (chi
1618 (s), 1572 (s), 1479,(8276 (m), 1145 (m), 812 (w), 544 ().

[ £ OdzE I GA2zYy 2F OKd)iordBotoidiced RSN transiSridg ehangek
Ay T NB SGepfof hedRatoinduked electron transfer reaction was evaluated according
to RehmWeller equatioy®:

K Get=Eox ¢ Bed ¢ Wp ¢ Bo,0)
where, Eo,0)is the singlet excitation energy in eW, is the work term,Bx is the oxidation
potential of the donor andgeq is the reduction potential of the acceptor. The oxidation
potential and the singlet state energy of the capsule were measured as 1.06 V&hd\2
respectively by cyclic voltammetry (Fig255 and UWis absorption spectroscopy. The
reduction potential of the neurotransmittersvas taken asc0.1, ¢0.24 andc0.17 V for
dopamine, adrenaline and noradrenaline, respectively fthmliterature.’s® The work term
wp was taken as O for calculations as the molecules under study were neutral. The change in
FNBES SeHiorBléctron kansfer from the neurotransmitters to the molecular capsule
was found to begl.68,¢1.54 and¢l.61 eV for dopamine, adrenaline andradrenaline,

respectively.

Chemosensinghrough UV-Visible spectroscopy

Solutions of compoundéo mn > & 0 M p yaRdbidgenic amines (759 a 0 gnSdeS

in 1:1 chloroformmethanol mixture Thebiogenic aminesvere titrated against compounds

4 and 7. The absorption spectra were recorded using Shimadzu double beam

spectrophotometer, UN2600. The titratiorcontinuedtill a saturation point was observed.

Chemosensinghrough fluorescencespectroscopy

Solutions of compoundst (M1 )>aad 7 (m p  )>aad biogenic amines (758 a were
prepared in1:1 chloroformrmethanol mixture. The biogenic amines were titrated against
compounds 4 and 7 and the emission spectra were recordezh an Edinburg FS5
spectrofluorometerwith a slit width of 5 nm.The titration wascontinued till a saturation

point was observed

Determination of stoichiometry of complexy Jobs method
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A series of solutions containing compoui n ) & R R2 LJ YA Y Sprépared > a 0
in 1:1 chloroforrmethanol mixture. The mol&action of4 wasvaried from 0.1 to land the

changes in absorbance were plotted against the nfiaetion.

Determination of binding constant using BeneHiildebrand method
The association constant dfwith dopaminewas determinedoy U\-Visible spectroscopy by
employingthe BenesiHildebrand method?1!
1/ Ac-A = 1/(ABA K[G]+ 1/(AA )
where A and Aare the absorbance @fwith and without dopamineand A is theabsorbance

for infinite dilution of4 with dopamine.

Determination of LOD
The LOD of for dopamine was calculateas
LOD = K*$.

whereK = 3, Sand krepresentthe standard deviation of ligand solution and slope obtained

from the calibration plot.

Preparation of thin fiims.A 2.6 wt% solution opolymethylmethacrylate(PMMA) was
prepared in chloroformand this solution was used to prepare a solution of the irddoon
capsule4 (0.23 mM). 2 mL of this solution was dropsted oraglass surfaceand the solvent
was allowed to evaporate under ambient conditions for 12 hours. The thin film thus formed

was peeled offand used for chemosensing experiments.

Computational Methods.Ab initiomolecular dynamics (AIMD) simulations were performed
using SIESTA software packdgéth the GGA approximation in the form of PBE functidfal.

A production trajectory of 4 ps was generated with &lime step in the NVT ensemble
employing NoséHover thermostat. The temperature was set to 300The DZP basis set and
norm-conserving pseudopotentials were used to treat the valence and core orbitals of all the
molecular atoms# A mesh cubff of 200 Ry was used and the convergence tolerance for the
SCF density matrix was set to41€V. Tk initial geometry of the capsulé used in AIMD
simulations was obtained from BLYP/d&2P optimization using ORCA packagil the
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guest molecules were first optimized using B3LYP/ef2P metho#, which were then

encapsulated in theapsule structure for simulations.

Table S1Comparison of various sensors developed for dopamine sensing.

Entry Material used Medium Method of LOD Ref
detection
1 Thiacalixarene MeOH Fluorescence 0.1 New J. Chem.,
mM 2018, 42, 177

183
2 i -Cyclodextrircapped Water and Fluorescence 285 New J. Chem.,
ZnOdoped carbon dot phosphate nM  2021,45, 21299

buffer 21307

3 Boron and sulfur PBS buffer Fluorescence 3.6 Scientific Rep.
codloped graphene > a 2022, 12,9061

guantum dots

4 Chitosan/graphene Water Surface 1.0 Spectrochimica
guantumdots plasmon fM Acta Part A:
resonance Molecular and
Biomolecular
Spectroscopy,
2021, 263,
120202

5 CDf-PEDOT: PSS senst  Phosphate  Electrochemical 9.596 Sensors and
buffer nM Actuators B:

Chemical2018,

255, 16551662

6 Boronic acid polymer Ethanol Fluorescence 4 x Sensors and
Sensors 10% Actuators B:
M Chemical2017,
253, 987998
7 Terbium(lll) metal TrisHCI Fluorescence 0.41 Talanta 2021,
organic framework > a 221, 121399
8 Tyr@PANI/CNTs/CNC In 5mM Ccv 1.57 ChemistrySelect,
conductive film [Ks(FeCno b« n nM 2020, 5, 12470
12476



9 [Eu(pzdc)(Hpzdc)éB)]n Buffer Fluorescence 21  ACS Appl. Mater

MOF nM Interfaces 2020,
12, 40, 44499
44507
10 Imino-boron molecular CHCGYMeOH Fluorescence 1.2 Present study
capsuled (1:1) UM

Table S2Diffusion coefficients of dopamine, molecular capstiind a mixture of dopamine
and4in 1:1 CDGICXOD (400 MHz, 298 K).

Compound D (10 m?s?)
4 6.22
Dopamine 5.87
Dopamine #4 1.19
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Fig. S&. Calibration plot for determining the limit of detection of dopamine #yor a

concentration range from 0.05 to 60 puM.
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Fig.S19. tHNMR spectrum of (ajJopamine anddopaminein the presence athe capsules at
(b) 25,(c)35,(d) 45 and(e)55°C inDMSQds. [Dopamine] = 11.6 mM4] = 4 mM.
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Fig. 0. Variation of the possible -bonding distances along the Mikjectory. For
dopamine, maximurmumber of Hbonding interactions with theeapsulewas observed as
compared to adrenaline and noradrenaline. Bdrenalineandnoradrenaline lesser number
of Hbonding interactions of comparable strengttvas observed with the capsule

accompanied by competitive intramolecular hydrogen bonds (shown by blaek)c
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Fig.&21. Temperature fluctuations for dopamine, adrenaline and noradrenaline isdpsule
structure from the simulation of 4 ggajectory obtained after equilibration run indicating the

thermal equilibration of the systems. The average temperature is 300 K.
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Fig. 2. Structural fluctuations in MD simulations as captured by RMSD during 4 ps
production dynamics for dopamine (blyeadrenaline (green) and noradrenaline (red) in the

cavity of thecapsuled.

A
B
R
®
- o —pr—— Y
= 6\ w == =~ [s2] o £
Chemical Shift (ppm)

T T T T T T T T T T T T T T T
1.0 10.0 9.0 8.0 70 6.0 50 40 3.0 20 10
Chemical Shift (ppm)
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Fig. 5. Cyclic voltammogram of the molecular capsdl@d mM) in chloroform using 0.1 M

tetrabutylammonium hexafluorophosphatas the supporting electrolyte at a scanning rate

of 50 mV/s.
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Fig. 27. Screenshots taken from the summary window of the website supramolecular.org.
This screenshots shows the raw data for titratiordafith dopamine in DMSO and the data

fitted to 1:1 binding model using (a) absorptiand (b) emission titration data.

4



