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1. Experimental section

Materials and Methods

All solvents and reagents were used as commercially supplied, without further purification. All the
solvents 1,2-dichloroethane, dichlorometane, ethanol, ethyl acetate, petroleum ether 40-60 °C,
acetonitrile and toluene were purchased from Carlo Erba Reagents. POCl; (99%) was purchased
from Sigma Aldrich; dimethylformamide (DMF, 99.0%), 2,2’-bithiophene (99%), sodium acetate
(99.0%); piperidine (99+%) and sodium sulfate (99+%, anhydrous) were purchased from Carlo Erba
Reagents and 3-ethyl-2-thioxo-1,3-thiazolidin-4-one (98.0%) and |,, were purchased from TCI.
Organic reactions were monitored by thin-layer chromatography (TLC) performed on alugram
precoated silica sheets, 0.2 mm plates (MN), and compounds were visualized under UV light (254
nm or 365 nm), depending on the substrate. Column chromatography was performed on silica gel
60A (particle size 40 — 63 um, Carlo Erba) under positive air pressure. *H and 3C liquid NMR spectra
were recorded on a Bruker Advance Ill HD 600 MHz NMR spectrometer at 298 K. Deuterated
chloroform was used for the NMR sample preparation and was purchased from Carlo Erba Reagents.
Chemical shifts (6H and &6C) are expressed in parts per million (ppm) relative to the residual solvent
peak and, for proton NMR, shown as follows: chemical shift, multiplicity (s = singlet, d = doublet, t =
triplet, g = quartet, m = multiplet) and integration. Mass analyses were performed on an Exploris
240 LC/GC-Orbitrap FTMS mass spectrometer. IR measurements were recorded using a JASCO FTIR-
4XLE spectrometer (ATR mode). Melting points were determined in capillaries on a FALC apparatus
mod. C (up to 290 °C) melting point apparatus. Elemental analyses were performed with a CHN PE
2400 series Il elemental analyzer (T =925 °C).

X-ray Diffraction Measurements

X-ray single-crystal diffraction data for BTR and BTRel, were collected at 100 K on a Bruker D8
Venture diffractometer equipped with a PHOTON Il detector. The structures were solved with the
ShelXT3 solution program using dual methods, and the models were refined with ShelXL 2018/34
using full-matrix least-squares minimization on F2. Olex2 1.5° was used as the graphical interface.
Hydrogen atom positions were calculated geometrically and refined using the riding model. CCDC
2341835 and 2341836 contain the supplementary crystallographic data for this paper. These data
can be obtained free of charge from the Cambridge Crystallographic Data Centre.

Raman Spectroscopy

FT-Raman spectra were recorded at room temperature in the 80-2600 cm™® range on SOL
Instrument MS750 series spectrometer fitted with a laser CoherentOndaX LM series and operating
with an excitation frequency of 785 nm.



2. Synthesis and Characterization
2.1. Synthesis of BTA and BTR
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Scheme S1: Synthetic scheme for the preparation of BTR.

2,2'-bithiophene-5-carbaldehyde (BTA). The title compound was synthesized adapting a literature
procedure.! The Vilsmeier reagent was prepared by stirring POCl; (0.56 mL, 6.02 mmol) and DMF
(0.46 mL, 6.0 mmol) for 10 minutes and then added to an ice-cold solution of 2,2’-bithiophene (0.500
g, 3.01 mmol) in 1,2-dichloroethane (4 mL). The reaction mixture was heated to reflux for 24 h,
hydrolyzed with saturated aqueous sodium acetate solution for 6 h, and extracted three times with
dichloromethane (100 mL). The organic layers were collected together, then dried over anhydrous
sodium sulfate and filtered. The solvent was removed under vacuum to obtain the pure product as
a yellow powder (0.580 g, 99 %). The product was used in the next step without further purification.
IH NMR (CDCl3) & (ppm): 9.87 (s, 1 H), 7.67 (d, J = 3.9 Hz, 1 H), 7.36 (d, J = 4.4 Hz, 2 H), 7.25 (d, J =
3.9 Hz, 1 H), 7.08 (t, J = 4.4 Hz, 1 H). 13C NMR (151 MHz, CDCl5) & (ppm) 182.6, 147.3, 141.8, 137.4,
136.2, 128.5, 127.2, 126.3, 124.4. The characterization of this compound is consistent with that
found in the literature.?

(2)-5-([2,2'-bithiophen]-5-yImethylene)-3-ethyl-4-thioxothiazolidin-2-one (BTR) Piperidine (0.053
mL, 0.52 mmol) was added to a solution of compound BTA (0.200 g, 1.03 mmol) and 3-ethyl-2-
thioxo-1,3-thiazolidin-4-one (0.182 g, 2.00 mmol) in 20 mL of ethanol under Argon atmosphere. The
reaction mixture was stirred at reflux for 24 h, then quenched with water and extracted three times
with ethyl acetate (100 mL). The organic layers were combined, dried with anhydrous sodium sulfate
and filtered. The solvent was removed under reduced pressure and the crude product was purified
by silica chromatography (DCM/Petroleum Ether = 6:4) to give a bright orange powder (0.346 g, 98
%). 'H NMR (600 MHz, CDCl5) & (ppm): 7.83 (s, 1H), 7.34 (d, J = 4.9 Hz, 1H), 7.33 (d, J = 4.9 Hz, 2H),
7.24 (d, J = 3.9 Hz, 1H), 7.08 (t, J = 3.9 Hz, 1H), 4.18 (g, J = 7.1 Hz, 2H), 1.29 (t, J = 7.1 Hz, 3H). 13C
NMR (151 MHz, CDCl5) & (ppm): 192.1, 167.5, 145.6, 136.7, 136.3, 135.3, 128.5, 126.7, 125.6, 125.21,
125.17, 120.8, 40.1, 12.4. HRMS (ESI, positive mode) m/z calculated for Cy4H;,NOS, [M + H]* :
337.9802; found: 337.9788. M.p. 164 °C. Elemental analysis (Calcd. for C;4H1;NOS,) C 45.94 (49.82),
H1.09(3.28), N3.99 (4.15). IR (2000-400 cm™): 507, 792, 1122, 1224, 1315, 1581, 1697, 1976, 2032,
2360. Raman (2600-80 cm™; most intense peak taken equal to 10.0): 428 (2.1), 864 (2.1), 1437
(10.0), 1531 (3.0), 1577 (4.7).



2.2. NMR spectra - Compound BTR (*H and 13C)
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3. Crystals Preparation and Characterization

The crystals adduct were obtained using two methods.

Method A: Sublimation of iodine vapour into a hexane solution of BTR.

Method B: Dropwise addition of a solution of diiodine in hexane to a solution of the BTR in the same
solvent. BTR and |, solutions were combined in 5:1 molar ratios [I,]:[BTR]. Subsequently, crystals
were isolated after 4-5 days at room temperature.

Compound BTR:l, was obtained by both Method A and Method B. M.p. 154 °C. Elemental analysis
(C1aH11NOS,4l,) C34.46 (28.43),H3.31(1.87), N 2.71(2.36). IR (2000-400 cm™): 509, 796, 1116, 1229,
1318, 1507, 1698, 1867, 2348.

Crystals of BTR were obtained through slow evaporation from ethanol. Characterization was
reported in Section 2.1.



3.1. Crystal Data Analysis

Table S1 Crystal data and structure refinement parameters for compounds BRT and BRT:l,.

Compound BRT BRT:l,
Empirical formula Ci4H11NOS, C14H111,NOS,4
Formula weight/g mol-! 337.48 591.28

T/K 100(2) 100(2)
Crystal system monoclinic triclinic
Space group P2,/c pl

a/A 6.1277(5) 8.9908(9)
b/A 29.436(2) 10.5236(10)
c/A 7.9018(7) 11.0589(11)
al° 90 108.366(3)
8/° 93.267(3) 106.358(4)
v/° 90 98.198(4)
V/A3 1423.0(2) 921.59(16)
VA 4 2

Peaic] € cM™3 1.575 2.131
pu/mm-1 0.660 3.865

Crystal size/mm?3
Radiation
26 range for data collection/®

Reflections collected
Independent reflections

Data/restraints/parameters
GooF on F?

Final R indexes [I = 20 (1)]
Final R indexes [all data]
Largest diff. peak/hole / e A-3

0.12x0.11 x 0.07

MoKa (A = 0.71073)
5.346 to 54.958

26154

3266

[Rint = 0.0689, Rsigma = 0.0392]
3266/0/196

1.056

R; =0.0350, wR, = 0.0669
R; =0.0536, wR, =0.0751
0.31/-0.27

0.21 x 0.09 x 0.03

MoKa (A = 0.71073)
4.882 to 54.968

27834

4230

[Rint = 0.0303, Rggma = 0.0182]
4230/0/216

1.051

R; =0.0145, wR;, = 0.0351
R;=0.0162, wR; = 0.0360
0.48/-0.31




Table S2 Bond lengths (A) for compound BRT.

S5-C11 1.656(7) C15-C11 1.410(11)
S5-C13 1.567(6) C15-C14 1.577(15)
$3-C7 1.734(2) C7-C8 1.372(3)
$3-C10 1.726(2) C7-C6 1.426(3)
$2-C3 1.748(2) C2-C3 1.470(3)
S2-C1 1.746(2) C3-C6 1.349(3)
s1-C1 1.632(2) C9-C8 1.398(3)
S4-C11 1.695(3) C9-C10 1.373(3)
S4-C14 1.632(3) Cl1-C12 1.399(12)
01-C2 1.210(2) C11-C10 1.442(3)
N1-C2 1.398(2) C4-C5 1.510(3)
N1-C1 1.365(3) Cl14-C13 1.347(3)
N1-C4 1.464(2) C13-C12 1.469(14)
Table S3 Bond angles (°) for compound BRT.

C13-S5-C11 94.6(4) N1-C1-S2 110.67(14)
C10-S3-C7 92.24(10) N1-C1-S1 127.18(16)
C1-S2-C3 92.40(10) C15-C11-S5 112.0(6)
C14-54-C11 93.47(14) C15-C11-C10 125.7(6)
C2-N1-C4 120.57(16) C12-C11-54 110.2(6)
C1-N1-C2 116.90(17) C12-C11-C10 128.0(6)
C1-N1-C4 122.52(16) C10-C11-S5 122.3(2)
Cl1-C15-C14 108.3(8) C10-C11-54 121.76(16)
C8-C7-S3 110.12(15) C7-C8-C9 113.73(18)
C8-C7-C6 127.10(19) N1-C4—C5 111.68(17)
C6—-C7-S3 122.78(15) C13-C14-54 115.73(18)
01-C2-N1 123.10(19) C13-C14-C15 105.0(4)
01-C2-C3 127.00(18) C14-C13-S5 119.9(3)
N1-C2-C3 109.90(17) C14-C13-C12 109.2(5)
C2-C3-S2 110.09(14) Cl1-C12-C13 111.3(9)
C6-C3-S2 128.15(16) C3-C6-C7 128.70(19)
C6-C3-C2 121.76(18) C9-C10-S3 110.59(15)
C10-C9-C8 113.31(19) Co9-C10-C11 129.51(19)
S1-C1-S2 122.15(12) C11-C10-S3 119.85(15)




Table S4 Bond lengths (A) for compound BRTel,.

11-12 2.8057(3) C3-C6 1.354(2)
11-S1 2.7576(5) C4-C5 1.521(3)
S2-C1 1.7305(17) C6-C7 1.424(2)
$2-C3 1.7510(17) C10-C11 1.447(2)
S1-C1 1.6657(17) C10-C9 1.374(2)
$3-C10 1.7270(17) C7-C8 1.382(2)
S3-C7 1.7333(17) C11-S4A 1.7215(19)
S4B-C11 1.675(12) C11-C12A 1.381(9)
S4B-C13 1.542(13) C11-C12B 1.43(2)
01-C2 1.210(2) C13-C14 1.361(3)
N1-C1 1.349(2) C13-C12A 1.402(11)
N1-C2 1.410(2) C14-S4A 1.688(2)
N1-C4 1.471(2) C14-C12B 1.54(3)
C3-C2 1.463(2) C8-C9 1.400(3)
Table S5 Bond angles (°) for compound BRTel,.

S1-11-12 174.695(10) C9-C10-S3 110.86(13)
C1-52-C3 91.66(8) C9-C10-C11 129.06(16)
C1-S1-11 104.27(6) C6-C7-S3 124.14(13)
C10-S3-C7 92.13(8) C8-C7-S3 110.32(13)
C13-S4B-C11 93.1(5) C8-C7-C6 125.53(16)
C1-N1-C2 115.98(14) C10-C11-54B 122.8(4)
C1-N1-C4 123.31(14) C10-C11-S4A 119.50(13)
C2-N1-C4 120.70(14) C12A-C11-C10 130.9(4)
S1-C1-S2 123.68(10) C12A-C11-S4A 109.6(4)
N1-C1-S2 112.32(12) C12B-C11-548B 109.9(12)
N1-C1-S1 124.00(13) C12B-C11-C10 127.3(10)
C2-C3-S2 110.44(12) C14-C13-S4B 123.9(4)
C6—-C3-S2 127.85(14) C14-C13-C12A 110.8(3)
C6—-C3-C2 121.70(16) C13-C14-S4A 113.48(14)
01-C2-N1 122.45(16) C13-C14-C12B 101.8(7)
01-C2-C3 127.97(16) C7-C8-C9 113.36(16)
N1-C2-C3 109.58(14) C10-C9-C8 113.34(16)
N1-C4-C5 111.59(15) C14-S4A-C11 91.91(9)
C3-C6-C7 129.27(16) C11-C12A-C13 114.2(5)
C11-C10-S3 120.08(13) Cl1-C12B-Ci14 111.3(14)
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Figure S1. Structural data of linear A-B—C fragments deposited at the CSD reported as scatter plot of 6, vs. 6,, where &,
= 6(A-B) and 6, = §(B-C). Structural data were taken from ref. 5. The red dot represents the data for the S--:I-I fragment
in the structure of BTRel,. The solid curve represents the least-squares fit of all data according to the following equation:
81 =—k-In[1-e(-6,/k)]: Fitted parameter: k = 0.153, RMSD = 0.043, normalized RMSD = 0.057.



(2)

Figure S2. Partial views a) along the [100] direction and b) along the [110] direction showing the relative orientations of
adjacent ribbons in the crystal packing of BTRel,
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4. Raman Spectroscopy

Measurements were taken on at least three sample points in order to ensure uniformity of the
experimental data. No decomposition of sample occurred during any of the experiments. Raman
spectroscopy was used to characterize the diiodine adduct of BTR (BTR‘l,) as shown in Figure S3.
The iodine stretching peak in the adduct BTRel, is shown at 150 cm™ (Figure S3).

150 cm™?

A

T T T T T T T 1

500 450 400 350 300 250 200 150 100
Wavenumber (cm™1)

¥

Figure S3. Raman spectra of BTR (gray) and BTRel, (blue) focused on I-I stretching region (100-500

cm™).
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5. Computational details

The computational investigation on BTR and BTRel, was carried out at the DFT level by the Gaussian
16 suite of programs.® A preliminary validation of the computational setup was carried out by
comparing selected optimized distances for BTR with the corresponding structural data. The
mPW1PW functional” was adopted in combination with LANLO8(d)2 basis sets (BSs) with Relativistic
Effective Core Potentials (RECPs) on the heavier iodine species, and by adopting Def2-SVP° BSs on
the lighter elements (C, H, N, O, and S). Basis sets were obtained from Basis Set Exchange and Basis
Set EMSL Library. The memory required for each calculation was evaluated by the GaussMem cross-
platform (Linux, macOS, Windows) program as a function of the number of shared processors, the
total number of basis set functions, and a memory threshold depending on the highest angular
momentum basis function.’® The molecular geometry optimizations (Tables S6-511) were
performed starting from the available structural data. The nature of the minima of each optimized
geometry was verified by harmonic frequency calculations. In the case of BTR, two different
geometries were optimized, corresponding to the periplanar and antiperiplanar conformation of
the bithiophene moiety. Charge distributions and Wiberg bond indices!! were evaluated at the NBO
level at the optimized geometries. The program GaussView 6.1.12 was used to investigate the
optimized structures, the isosurfaces of Kohn—Sham molecular orbitals, and the MEP maps.

12



4.1. Computational Analysis
Table S6. Optimized geometry calculated for compound BTR at DFT level [MPW1PW//def2-
SVP/LANLOS8(d)] in the gas phase in orthogonal Cartesian coordinate format (periplanar conformer).

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 16 0 2.231022 6.973133 5.825206

2 16 0 3.952281 9.399969 5.630503

3 16 0 0.637490 4.244181 5.151760

4 16 0 0.893183 2.232430 2.544005

5 8 0 1.331941 7.647986 9.489364

6 7 0 2.591033 8.585239 7.808853

7 6 0 2.965571 8.429262 6.502965

8 6 0 1.423349 6.595333 7.330976

9 6 0 1.734828 7.619398 8.350494
10 6 0 3.030283 9.709028 8.626250
11 1 0 4.059166 9.941342 8.320635
12 1 0 3.033337 9.345292 9.661839
13 6 0 0.613568 5.548801 7.630289
14 1 0 0.238133 5.554225 8.658489
15 6 0 -0.263365 2.771605 5.017522
16 6 0 2.133889 10.926569 8.483017
17 1 0 2.125135 11.286284 7.445311
18 1 0 2.507768 11.738785 9.121827
19 1 0 1.104998 10.697392 8.792341
20 6 0 0.183800 4.457092 6.817784
21 6 0 -0.307574 2.023798 3.780289
22 6 0 0.145127 1.068413 1.531631
23 1 0 0.573500 0.840303 0.557985
24 6 0 -0.972926 0.529917 2.114553
25 1 0 -1.592683 -0.226898 1.635191
26 6 0 -0.647319 3.420178 7.221417
27 1 0 -1.047987 3.358633 8.232991
28 6 0 -0.896144 2.473490 6.214438
29 1 0 -1.501763 1.579499 6.353885
30 6 0 -1.234747 1.074208 3.396066
31 1 0 -2.089361 0.797919 4.012158

13



Table S7. Optimized geometry calculated for compound BTR at DFT level [MPW1PW//def2-
SVP/LANLOS8(d)] in the gas phase in orthogonal Cartesian coordinate format (antiperiplanar

conformer).
Center Atomic Coordinates (Angstroms)
Number Number X Y Z

1 16 2.544743 5.652302 1.103449

2 16 2.951428 8.488095 1.929296

3 16 3.009963 2.530037 0.426965

4 16 4.295246 -1.598879 -0.311517

5 8 -1.183354 6.175199 0.385523

6 7 0.631982 7.385036 1.112933

7 6 1.967298 7.295936 1.392825

8 6 0.958124 5.107306 0.605136

9 6 -0.009190 6.223140 0.666850
10 6 -0.119901 8.626668 1.243528
11 1 0.293908 9.159208 2.110214
12 1 -1.154478 8.330921 1.460190
13 6 0.562421 3.872683 0.204795
14 1 -0.499071 3.805687 -0.053880
15 6 3.038139 0.849342 0.009377
16 6 -0.053731 9.488669 -0.005070
17 1 0.982273 9.778826 -0.226019
18 1 -0.639229 10.406069 0.146982
19 1 -0.471157 8.959235 -0.872406
20 6 1.311516 2.665656 0.072550
21 6 4.263119 0.089128 0.097327
22 6 5.970654 -1.716066 0.035683
23 1 6.483964 -2.667819 -0.083743
24 6 6.491152 -0.517160 0.448530
25 1 7.537346 -0.378363 0.717913
26 6 0.812698 1.440640 -0.349877
27 1 -0.232988 1.302641 -0.623505
28 6 1.779484 0.422853 -0.385722
29 1 1.573353 -0.602545 -0.691626
30 6 5.519698 0.513350 0.484242
31 1 5.732249 1.539526 0.784586
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Table S8. Optimized geometry calculated for compound BTRel, at DFT level [M\PW1PW//def2-
SVP/LANLOS8(d)] in the gas phase in orthogonal Cartesian coordinate format.

Center Atomic Coordinates (Angstroms)
Number Number X Y Z

1 53 4.252388 8.044883 3.083485

2 53 4.449911 6.783650 0.614151

3 16 2.248162 6.936160 5.869865

4 16 4.020507 9.359673 5.715268

5 16 0.643274 4.249703 5.170463

6 16 0.885422 2.310456 2.531065

7 8 1.288938 7.676148 9.512090

8 7 2.596167 8.565132 7.837842

9 6 2.979674 8.371574 6.552016
10 6 1.402712 6.594279 7.368067
11 6 1.705412 7.615394 8.381308
12 6 3.038200 9.692848 8.652506
13 1 4.086654 9.889932 8.390567
14 1 2.991333 9.342568 9.691530
15 6 0.570352 5.555482 7.644862
16 1 0.167216 5.567028 8.662707
17 6 -0.268366 2.787904 5.017386
18 6 2.179932 10.930985 8.460804
19 1 2.209402 11.278259 7.419282
20 1 2.556849 11.741401 9.099629
21 1 1.136925 10.733664 8.742911
22 6 0.150866 4.470786 6.824927
23 6 -0.286725 2.039073 3.782268
24 6 0.183972 1.111949 1.529332
25 1 0.612501 0.906552 0.550609
26 6 -0.899832 0.516496 2.123913
27 1 -1.485891 -0.270063 1.650377
28 6 -0.701468 3.441231 7.210612
29 1 -1.128030 3.385418 8.211975
30 6 -0.934928 2.497456 6.201117
31 1 -1.555340 1.611827 6.326416
32 6 -1.171500 1.043937 3.408737
33 1 -2.001547 0.720916 4.035568
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Table S9. Natural population analysis for compound BTR at the DFT-optimized geometry
[MPW1PW//def2-SVP/LANLO8(d)] in the gas phase (periplanar conformation).

Natural ———=———————————————————————————— -
Atom No Charge Core Valence Rydberg Total
S 1 0.37430 9.99880 5.58953 0.03736 15.62570
S 2 -0.06373 9.99898 6.03426 0.03049 16.06373
S 3 0.43049 9.99875 5.53564 0.03511 15.56951
S 4 0.43011 9.99880 5.53357 0.03751 15.56989
o] 5 -0.59126 1.99972 6.58148 0.01006 8.59126
N 6 -0.50180 1.99891 5.48861 0.01428 7.50180
c 7 -0.08982 1.99929 4.04850 0.04202 6.08982
c 8 -0.30131 1.99887 4.28054 0.02190 6.30131
c 9 0.71454 1.99911 3.23654 0.04982 5.28546
c 10 -0.22573 1.99918 4.20651 0.02004 6.22573
H 11 0.24301 0.00000 0.75203 0.00495 0.75699
H 12 0.24526 0.00000 0.75027 0.00447 0.75474
C 13 -0.18033 1.99885 4.15717 0.02431 6.18033
H 14 0.26710 0.00000 0.72828 0.00462 0.73290
C 15 -0.19710 1.99891 4.17306 0.02512 6.19710
C 16 -0.65046 1.99925 4.64377 0.00745 6.65046
H 17 0.22925 0.00000 0.76744 0.00331 0.77075
H 18 0.23016 0.00000 0.76771 0.00213 0.76984
H 19 0.22534 0.00000 0.77201 0.00265 0.77466
C 20 -0.23455 1.99892 4.21464 0.02100 6.23455
C 21 -0.23794 1.99890 4.21399 0.02506 6.23794
C 22 -0.39950 1.99903 4.38164 0.01884 6.39950
H 23 0.25646 0.00000 0.74172 0.00183 0.74354
C 24 -0.26476 1.99890 4.25003 0.01583 6.26476
H 25 0.24467 0.00000 0.75293 0.00239 0.75533
C 26 -0.20730 1.99885 4.19206 0.01639 6.20730
H 27 0.24677 0.00000 0.75091 0.00233 0.75323
c 28 -0.24554 1.99884 4.23052 0.01618 6.24554
H 29 0.24609 0.00000 0.75152 0.00240 0.75391
c 30 -0.23449 1.99885 4.21967 0.01598 6.23449
H 31 0.24208 0.00000 0.75551 0.00241 0.75792
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Table S10. Natural population analysis for compound BTR at the DFT-optimized geometry
[mMPW1PW//def2-SVP/LANLO8(d)] in the gas phase (antiperiplanar conformation).

Natural —---—--""""""""""—""""—""""-"""
Atom No Charge Core Valence Rydberg Total
S 1 0.37268 9.99880 5.59117 0.03735 15.62732
S 2 -0.06479 9.99898 6.03533 0.03048 16.06479
S 3 0.42754 9.99876 5.53884 0.03486 15.57246
S 4 0.42348 9.99880 5.54044 0.03727 15.57652
¢) 5 -0.59105 1.99972 6.58126 0.01006 8.59105
N 6 -0.50171 1.99891 5.48851 0.01428 7.50171
¢ 7 -0.08951 1.99929 4.04821 0.04200 6.08951
¢ 8 -0.30142 1.99887 4.28067 0.02189 6.30142
¢ 9 0.71432 1.99911 3.23677 0.04981 5.28568
¢ 10 -0.22573 1.99918 4.20652 0.02004 6.22573
H 11 0.24299 0.00000 0.75206 0.00495 0.75701
H 12 0.24536 0.00000 0.75016 0.00447 0.75464
C 13 -0.18026 1.99885 4.15713 0.02428 6.18026
H 14 0.26731 0.00000 0.72808 0.00461 0.73269
C 15 -0.19489 1.99890 4.17124 0.02474 6.19489
C 16 -0.65048 1.99925 4.64378 0.00745 6.65048
H 17 0.22921 0.00000 0.76749 0.00331 0.77079
H 18 0.23023 0.00000 0.76764 0.00213 0.76977
H 19 0.22539 0.00000 0.77196 0.00265 0.77461
C 20 -0.23268 1.99891 4.21286 0.02091 6.23268
C 21 -0.23514 1.99889 4.21154 0.02471 6.23514
C 22 -0.39722 1.99903 4.37956 0.01863 6.39722
H 23 0.25617 0.00000 0.74200 0.00184 0.74383
C 24 -0.26327 1.99890 4.24831 0.01605 6.26327
H 25 0.24571 0.00000 0.75192 0.00237 0.75429
C 26 -0.20623 1.99886 4.19076 0.01661 6.20623
H 27 0.24719 0.00000 0.75049 0.00232 0.75281
C 28 -0.25034 1.99885 4.23580 0.01568 6.25034
H 29 0.24816 0.00000 0.74931 0.00253 0.75184
C 30 -0.23715 1.99885 4.22275 0.01555 6.23715
H 31 0.24612 0.00000 0.75138 0.00251 0.75388
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Table S11. Natural population analysis for compound BTRel, at the DFT-optimized geometry
[mMPW1PW//def2-SVP/LANLO8(d)] in the gas phase.

Natural ———=———————————————————————————— -
Atom No Charge Core Valence Rydberg Total
I 1 -0.02827 46.00000 7.00783 0.02044 53.02827
I 2 -0.18357 46.00000 7.16704 0.01653 53.18357
S 3 0.41732 9.99877 5.54593 0.03798 15.58268
S 4 -0.01991 9.99895 5.98685 0.03411 16.01991
S 5 0.43943 9.99875 5.52671 0.03512 15.56057
S 6 0.44506 9.99880 5.51843 0.03771 15.55494
o] 7 -0.58101 1.99972 6.57116 0.01013 8.58101
N 8 -0.49155 1.99891 5.47842 0.01422 7.49155
c 9 -0.05883 1.99926 4.02185 0.03772 6.05883
c 10 -0.31447 1.99886 4.29356 0.02204 6.31447
c 11 0.71211 1.99910 3.23881 0.04999 5.28789
C 12 -0.22863 1.99918 4.20974 0.01972 6.22863
H 13 0.24304 0.00000 0.75279 0.00417 0.75696
H 14 0.25118 0.00000 0.74432 0.00450 0.74882
C 15 -0.15853 1.99885 4.13544 0.02424 6.15853
H 16 0.26894 0.00000 0.72655 0.00452 0.73106
C 17 -0.18308 1.99892 4.15898 0.02518 6.18308
C 18 -0.65200 1.99925 4.64516 0.00760 6.65200
H 19 0.23036 0.00000 0.76666 0.00298 0.76964
H 20 0.23469 0.00000 0.76321 0.00210 0.76531
H 21 0.22827 0.00000 0.76913 0.00260 0.77173
C 22 -0.24429 1.99892 4.22447 0.02091 6.24429
C 23 -0.24484 1.99890 4.22077 0.02518 6.24484
C 24 -0.39133 1.99903 4.37337 0.01893 6.39133
H 25 0.25949 0.00000 0.73869 0.00182 0.74051
C 26 -0.26543 1.99890 4.25068 0.01584 6.26543
H 27 0.24638 0.00000 0.75124 0.00238 0.75362
C 28 -0.19445 1.99886 4.17915 0.01644 6.19445
H 29 0.24835 0.00000 0.74933 0.00232 0.75165
c 30 -0.24790 1.99885 4.23286 0.01619 6.24790
H 31 0.24805 0.00000 0.74957 0.00238 0.75195
c 32 -0.22658 1.99885 4.21176 0.01596 6.22658
H 33 0.24200 0.00000 0.75558 0.00241 0.75800
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(a) (b)

Figure S4. Isosurfaces of KS-HOMO (a) and KS-HOMO-1 calculated for BTR at DFT level (periplanar
conformer). Color: carbon, gray; nitrogen, blue; oxygen, red; sulfur, yellow; hydrogen, white. Cutoff
value 0.05 |e]|.

Figure S5. Superimposed molecular electrostatic potential mapped on the electron density (5-1073
|e|-Bohr=3) for the periplanar conformer of compound BTR [a; range —0.05 (red) to +0.06 (blue) a.u.]
and KS-HOMO-1 isosurface (cutoff value = 0.05 |e]).

Figure S6. Ball and stick representation of the 1:1 “spoke” adduct BTR:l, optimized at DFT level in
the periplanar conformation. Color: carbon, gray; nitrogen, blue; oxygen, red; sulfur, yellow;
hydrogen, white. Hydrogen atoms were omitted for clarity.
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