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1. Experimental section
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Scheme S1: Synthesis of carbazole alkyne
Synthesis of 9-propyl-3-iodocarbazole

To a stirred solution of 3-iodocarbazole (2.93 g, 10 mmol) in dry DMF (30 mL), NaH (60 wt %
in mineral oil; 0.36 g, 15 mmol) and n-C3H-Br (1.85 g, 1.37 mL, 15 mmol) were added
sequentially. The mixture was stirred at room temperature until the reaction was complete, as
monitored by TLC. The mixture was quenched with water (2 mL) and most of the solvent
evaporated. The crude mixture was dissolved in dichloromethane (CH2Clz) and washed with
water, brine and dried over anhydrous MgSOs. Filtration and evaporation of organic solvent
followed by purification by column chromatography (silica gel, CH2Clz/petroleum ether, 1/1,

v/v), gave the title compound as white solid.

Yield: 3.15 g (94%); White solid; *H NMR (CDCls, 400 MHz): § 8.40 (d, J = 1.8 Hz, 1H), 8.03
(d, J = 7.4 Hz, 1H), 7.69 (dd, J = 1.9, 8.6 Hz, 1H), 7.47-7.49 (m, 1H), 7.39-7.41 (m, 1H), 7.19-
7.27 (m, 2H), 4.4 (t, J = 7.0 Hz, 2H), 1.85-1.95 (m, 2H), 0.96 (t, J = 7.4 Hz, 3H). 13C NMR (101
MHz, CDCls): & 140.60, 139.77, 133.88, 129.30, 126.46, 125.47, 121.68, 120.64, 119.42,
110.93, 109.06, 81.33, 44.78, 22.39, 11.93. ESI-MS calcd for [M]* CisHuIN 335.02, found
335.22.

Synthesis of 3-ethynyl-9-propyl-9H-carbazole
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A mixture of 3-iodo-9-propyl-9H-carbazole (2.10 g, 6.27 mmol), Pd(PPh3).Cl, (126 mg, 0.18
mmol), PPhs3 (78.6 mg, 0.3 mmol), Cul (57 mg, 0.3 mmol) in triethylamine (50 mL) was stirred
for 5 minutes under inert atmosphere. To this (trimethylsilyl)-acetylene (2.4 mL, 23.5 mmol) was
added dropwise and the reaction stirred for additional 4 h at 80 °C. After the completion of
reaction the volatiles were removed, and the residue was dissolved in diethylether and passed
through a short silica gel column. The eluent obtained containing the intermediate, 3-(2-
(trimethylsilyl)- ethynyl)-9-propyl-9H-carbazole, was concentrated to dryness and dissolved in
dichloromethane/methanol mixture (1:2). It was treated with sodium hydroxide, 0.40 g (10
mmol) with overnight stirring. The reaction was quenched by the addition of water, and the
organic product was extracted into dichloromethane. The organic layer was dried over anhydrous
MgSOs and evaporated to yield the crude product. It was further purified by column

chromatography using hexane/dichloromethane mixture (4:1) as eluent.

Yield: 1.08 g (74%); Yellow liquid; *H NMR (CD.Cl;, 400 MHz): § 8.29 (d, J = 1.5 Hz, 1 H),
8.12 (d, J = 7.7 Hz, 1 H), 7.62 (dd, J = 1.5, 8.5 Hz, 1 H), 7.43-7.56 (m, 3 H), 7.28-7.31 (m, 1H),
4.33 (t,J = 7.3 Hz, 2 H), 3.16 (s, 1 H), 1.93-1.98 (m, 2 H), 1.01 (t, J = 8.3 Hz, 3 H). 3C NMR
(CD2Cl, 100 MHz): 6 141.12, 129.60, 126.3, 124.6, 122.8, 120.5, 119.5, 111.9, 109.3, 109.0,

85.0, 75.1, 44.9, 22.4, 11.6. ESI-MS calcd for [M]" C17H1sN 233.12, found 233.23.

3. NMR and Mass Spectra
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Scheme S1-A varun 08-Oct-2021
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Scheme 5-C varun

04-Oct-2021
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Scheme 5-D varun 04-Oct-2021
Coll energy 0
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Scheme 5 -E varun 04-Oct-2021
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Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = 0.0, max = 50.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

WMonoisotopic Mass, Even Electron lons

89 formulaie) evaluated with 3 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass [ Calc.Mass [ mDa [ PP [ DBE [ Formula [i-em [i-FIT Norm [Fitconfee [ € [ H [n] o]
7654055 765405 01 D1 285 (53 H33 NZ O3 9550 0222 80.10 535 2 3
7654016 33 51 245 C48 HS3 N4 05 9564 1636 1948 4 3 4 s
765409 41 54 325 C5BHSI O 9602 5478 042 5853 1
VBR-AI Varu Rawat
Vigalaké04d 45 (0.853) Cm (45:50)
100 765.4055
766.4084
o]
. 7648007 7651740 7655205 /05 6185 TBB.0B5¢ 765 4742 788531 4557050 767.1643
T T T T T T T T T T T T T
76425 76450 76475 76500 76525 76550 76675 76600 76625 76650 76675 75700 76726

HRMS of carbazole-appended calix[4]arene 3b
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Single Mass Analysis

Tolerance = 10.0 PFM / DBE: min = 0.0, max =50.0

Element prediction: Off

Mumber of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

90 formulale) evaluated with 3 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass | Calc.Mass | mDa | PPM | DBE | Formula | i-AT |i-FTNorm [FitConf% | € | H [N O]
7073279 7073274 05 07 235 C49 H43 N2 03 9542 1.900 14.96 @ 43 2 3
707.3314 35 -49 335 C54 H43 0 9573 5.019 0.66 54 43 1
T07.3233 46 65 255 C44 H43 N4 O5 9525  0.170 2433 M 43 45
VER-A-IV Varu Rawat
Vigalok4045 12 (0.238) Cm (12:16)
100- 707.3279
%1 708.3314
709.3341
. 706.4667.706.5858 707 1698 707.5930 7078102 7085139 708.9600 709_1715‘ 7005152709.9092710.1707 710.3375 7105134
LI DL LA DL LA AL LA L DL BRI DL AL LA BRI DL LA L R AL LI DU AL AL DL BN DL L B AL DL LR DL L DL AL RNLALLL N
706.00 706.50 707.00 707.50 708.00 708.50 709.00 709.50 710.00 710.50

HRMS of carbazole-appended calix[4]arene 3c
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Coll energy 5
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Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = 0.0, max = 50.0

Element prediction: Off

Number of isotope peaks used for I-FIT = 3

Monois otopic Mass, Even Electron lons

89 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)

Elements Used:

Mass | Calc.Mass [ mDa [ PPM [ DBE | Formula [i-rm [i-FTNorm [Fitconf®% [ ¢ [ H [N o]
7654057 7654056 01 0.0 285 (53 H33 N2 03 0910 419 151 B 3 2 3
7654086 -39 51 325 C58HS O 10950 8271 003 5853 1
7654016 41 54 245 48 HS3 N4 05 10868 0015 9847 B 53 4 5
VER-A-Y Varu Rawat
Vigalokd046 43 (0.818) Cm (42:52)
00 765.4057
766.4092
o
767.4120
. 764.8987 TH5.1753 7656814 765.9076 56.5314 (06-6854 747 4505 p75383 1676905 750 4704701152 155 5315
T T T I T T T T T T T 1 T 1 T T T T T
76450 765.00 765.50 766.00 766.50 767.00 767.50 768.00 768.50

HRMS of carbazole-appended calix[4]arene 3d
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3. Absorption and Emission Spectra
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Absorption and Emission spectra of carbazole-appended calixarenes (3a-d) recorded in DCE
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Figure S1:
(10 uM).
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4. Host-guest Complexation Studies
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3avs NMPT 3b vs NMPT
500 _
0.0 equiv. 0.0 equiv.
>
23004 = ] NMPT
G NMPT @ 400
o] 2
c £ 10.0 equiv.
= . < 300 a
S 200+ 10.0 equiv. IS
= 7]
[} (2]
g 'E 200 4
S w
100
100 A
0 T T T T O+—T7T""T 7
350 400 450 500 550 350 400 450 500 550
Wavelength, nm Wavelength, nm
600
200 4 3c vs NMPT 3d vs NMPT
0.0 equiv. 500 0.0 equiv.
NMPT
2150 NMPT 2
2 » 400
[} \ S 10.0 equiv.
£ ] \ i IS
c 1004 \ 10.0 equiv. = 3004
o | )
(2] ] a
[2])
E ] £ 200
50 w
] 100
0 -t ‘1T rrrrrrr 0
350 400 450 500 550 3éo 4(')0 4é0 560 550
Wavelength, nm Wavelength, nm

Figure S2: Fluorescent spectra of carbazole-appended calixarenes 3a-d (DCE, 10 mM) with various

concentrations of NMPT, 2 (0 to 10 equivalents).
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Figure S3: Stern-Volmer plot (l,/1) of 3a-d vs increasing equivalents of NMPT

Table S1: Emission intensity dependence on the concentration of 2
% Decrease in Emission Intensity

Calixarene 1 equiv. 2 5 equiv. 2 10 equiv. 2 Kass
3a 7% 17% 33% 4392+150 M1
3b 9% 25% 39% 59354210 M
3c 6% 17% 30% 39004134 M
3d 4% 8% 12% 1182476 M

Conditions: Titration was done with 10 uM solution of calixarenes (3a-d) in DCE with increasing concentration of
NMPT (0 to 10 equivalents). Linear fitting egn. lo/l = 1 + KassQ.
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Figure S4: Fluorescence quenching in carbazole-appended calixarenes 3a-d (DCE, 10 mM) upon the
addition of N-methylpyridinium triflate (NMPT, 2).
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Figure S5: 'H NMR (400 MHz) host-guest complexation studies in CD2Cl, (5 mM solution).

Table S2: Comparison of *H NMR (400 MHz) chemical shifts during host-guest complexation

Resonance 2 3a+2 3b+2 3c+2 3d+2
Signal 3, ppm 3, ppm 3, ppm 3, ppm 3, ppm
Me 4.56 4.33 4.36 4,53 451

Ha 8.88 8.45 8.47 8.80 8.78
Hb 8.11 7.68 7.71 8.02 8.02

He 8.54 8.02 8.05 8.42 8.44

Conditions: Host-guest complexation studies were carried out in CD2Cl2 (5 mM soln).
5. Binding constant from NMR titration

In a typical *H NMR titration experiment, increasing amounts of a solution of the carbazole-
appended calix[4]arene 3¢ (usually ¢ = 10 M) were added to a solution of the NMPT salt
(usually ¢ = 10 M). After each addition, the variation of chemical shift experienced by the
proton signals of the N-methylpyridinium (NMP) cation was monitored and plotted via a NMR
version of the Benesi—Hildebrand equation.t
1/A8 = 1/(KassASmax [H]o) + 1/ASmax

where AS = (66-0obs), and Admax = (6¢—-0nc), [H]o = known total concentration of host, Kass =
association constants, 6 = chemical shift of a nucleus in the guest molecule, éuc = chemical

shift of a nucleus in the host-guest complex, dobs = an experimentally measured chemical
shift
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6. Calculation of Quantum Yield
Fluorescence quantum yields (@) were estimated by integrating the area under the

fluorescence curves using the equation.

®s = DrAsns/ ArRNRr

Where A was the area under the fluorescence spectral curve and n was the refractive
indices of the solvent. Coumarin (® 0.73 in EtOAc) was used as quantum yield standard

for measuring the quantum yields.

Reference:

1. Fielding, L. Determination of Association Constants (Kass) from Solution NMR Data.
Tetrahedron 2000, 56, 6151-6170.
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