Supplementary information

A C; Symmetric Nitrate Complex with a Thiophene-Based Tripodal Receptor

Muhammet Isiklan,” Musabbir A. Saeed,’ Avijit Pramanik, ' Bryan M. Wong,2 Frank R. Fronczek,’
and Md. Alamgir Hossain*

'Department of Chemistry and Biochemistry, Jackson State University, Jackson, Mississippi 39217
*Materials Chemistry Department, Sandia National Laboratories, Livermore, California 94551

3Department of Chemistry, Louisiana State University, Baton Rouge, Louisiana 70803

Synthesis

L: To a solution of 2-thiophene aldehyde (4.60 g, 41 mmol) in diethylether (50 mL) was
added tris(2-aminoethyl)-amine (2.00 g, 13.7 mmol) in ethanol (50 mL). The mixture was
stirred overnight at room temperature, and the solvent was evaporated. After diluting with
methanol (100 mL), NaBH,4 (2.00 g) was added. The reaction mixture was stirred for another
24 hr. After evaporating the solvent, the residue was partitioned in water/CH,Cl, (50/50 mL).
The organic layers were collected and dried with MgSOy to give an oily product. Yield = 4.38
g (74%). '"H NMR (500 MHz, CDsCl, TMS): §7.106 (m, 3H, Ar), 6.856 (m, 3H, Ar), 6.815
(m, 3H, Ar), 3.873 (s, 6H, ArCH,), 2.613 (t, J = 5.8 Hz, 6H, NCH,CH,), 2.497 (t, J = 5.8 Hz,
6H, NCH,CH,), >C NMR (125 MHz, CDsCl, TMS): &144.1 (Ar), 126.7 (Ar), 125.0 (Ar),
124.4 (Ar), 54.3 (Ar-CH,), 48.4 (NCH,CH,), 46.9 (NCH,CH,), MS (ESI) (m/z): [M+1]*
caled for Co H3N4S5™, 435.2; found 435.2.

[H3L(NO3)](NO3),: The nitrate salt was prepared from the reaction of the free amine (0.20 g,
0.47 mmol) with HNOj in ethanol. The white precipitate was obtained after evaporation of
the solvent. Crystals suitable for X-ray analysis were grown from slow evaporation of the
aqueous solution of the salt. '"H NMR (500 MHz, CDsCl, TMS): §7.590 (m, 3H, Ar), 7.289
(m, 3H, Ar), 7.152 (m, 3H, Ar), 4.482 (s, 6H, Ar-CH,), 3.143 (t, J = 6.5 Hz, 6H, NCH,CH,),
2.849 (t, J = 6.5 Hz, 6H, NCH,CH,), °C NMR (125 MHz, CD;Cl, TMS): §134.12 (Ar),
134.09 (Ar), 131.80 (Ar), 130.82 (Ar), 51.70 (Ar-CH,), 47.87 (NCH,CH>), 46.04 (NCH,CH,).

[H5L](TsO)s: The tosyl salt was prepared from the reaction of the free amine (0.20 g, 0.47
mmol) with p-Toluenesulfonic acid (0.27 g, 1.41 mmol) in methanol. The white precipitate
was obtained after evaporation of the solvent. 'H NMR (500 MHz, CDsCl, TMS):
08.782 (bs, 6H, NH,), 7.689 (d, J = 8 Hz, 6H, TsAr), 7.133 (d, J = 5.0 Hz, 3H, Ar), 7.089 (d,
J = 8 Hz, 6H, TsAr), 6.949 (bs, 3H, Ar), 6.715 (m, 3H, Ar), 4.334 (s, 6H, Ar-CH,), 3.493 (s,
6H, NCH,CH,), 3.190 (s, 6H, NCH,CHy), 3.303 (s, 9H, TsCH3).
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Figure S2.°C NMR spectra of L.

100 90 80

110

120

. S
$000°0- — LS
L o)
P S
] | <
08857+ [ o -
L6V T = | 2 “
28057/ . -
. aQ, =}
OO L = ossre 9L10T— F
8T19C —== .
929/ i Loor'e
o  T80ST £66S |2
LS 1109°C — ) LI
A wNG.NN NS .
r @WN@N on — ww @V/\ - =
i - 8 €78y w
m . = 0Ers— -
LPIVv
€ELR'E HE9 | o o
— = 2
&~
wv .
- %g S 16°9L |
g Z 91 R\
L9089 - v I¥'LL
. - 11189 DA
L9089 i PE18°9 1 o
11189 Sh180 SV 7
VIS i psp89] £
87189 v o] L 2 =
: S 68789 S 5o
¥S$¥8°9 NS 2 A=
. £758°9 1 =
68789 i 95580 "
€589 o B
95589 L 06589 % B 89°C
06egs v989 S .
. T B 659897 ~ oz | T et
$798°9 v ) ﬁ 89°C . \ _
fcog L& 7960°L - €0°STL -
296D 1 L860°L | e €L9Tl
8660°L 8660°L -
£901°L : €201°L ] L2
8801°L i €901°L | et
" 9801 L e €lvbl
Pz VTITL ]
i 9161°L 1 =
s61°L =

140 130

150

160



U

€000°0 —
SSE8T
98187 —-— L
81987/ LR
o
r g
&
i $SE8T
o 9848°C
L6TIE [ wsw.mxu
8TH1 € ——= i L6TI S~
gss1e/ wmi.mw
r 8¢SI'E
0z8t't
1Trl'L
Prpl L i
w6hI'L =
LIST'L = LThlL
LYST'L L vl L
S6STL~ = ~ 6L
LI91'L P g LIST'L
6S8TL~_ & LSTL
0€6TL” i S6SI°L+-
<« LorLd w
[ = 6S8T'L
LT8S'L ‘ 06 L
. LT8S'L
16852 B lcec
056S°L ~ il
£S65°L 065 L
: €665°L

H09
09

619

£86'C
hooe

FS9°C

0.0

1.0 0.5

1.5

2.0

35 30 25

4.0
ppm

70 65 6.0 55 50 45
Figure S3. "H NMR spectra of [H3L(NO3)](NOs),.
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Figure S4.”°C NMR spectra of [H;L(NO3)](NOs),.
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Figure S5. '"H NMR spectra of [H3L(TsO)s].

Figure S6. Ortep views of [H3L(NOs)]** motif showing two positions of thiophene units. In
the two positions, all three thiophene units exhibit disorder over two positions related by
approximate twofold rotations about C-C bonds linking them to aliphatic groups. The major
component (shown left) has populations in the range 0.515(4) - 0.587(5).



Binding Constant (K): Binding constants were obtained by 'H NMR titrations of ligand L
with tetrabutylammonium salts in CDCls. All the NMR measurements were carried out using
the Varian 500 MHz at room temperature. Initial concentrations were [L]o = 2 mM, and
[anion]p = 20 mM. Each titration was performed by 14-16 measurements at room temperature.
The association constant K was calculated using Sigma Plot software, from the equations: Ad
= ([Alo + [L]o + /K = {([Alo + [L]o + 1/K)* = 4[L]o[Alo}"*) ASmax/2[L]o (A = anion). The

error limit in K was less than 10%.

3.2
3.1
3.0 1
2.9 1
2.8 1
2.7 1
2.6 1
2.5

O0H

0 2 4 6 8§ 10
R = [TBAFI/[H,L(Ts);]

Figure S7. "H NMR titration curves of [H3;L](TsO); 2mM) with TBAF (20mM) in CDCl; at
298 K.
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Figure S8. "H NMR titration curves of [H;L](TsO); (2mM) with TBACI (20mM) in CDCl;
at 298 K.
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Figure S9. 'H NMR titration curves of [H3L](TsO); (2mM) with TBABr (20mM) in CDCl;
at 298 K.
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Figure S10. "H NMR titration curves of [H3;L](TsO); (2mM) with TBAI (20mM) in CDCl3
at 298 K.
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Figure S11. '"H NMR titration curves of [H;L](TsO); (2mM) with TBACIO4 (20mM) in
CDCl; at 298 K.



