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1. General

Unless otherwise noted, all commercial reagents were used as received. 'H and "C NMR
spectra were recorded on a JEOL model GSX270 spectrometer, operating at 270.05 and 67.80
MHz for 'H and "C NMR, respectively, where chemical shifts were determined with respect to
tetramethylsilane as an internal reference. = Matrix-assisted laser deposition ionization
time-of-flight (MALDI-TOF) mass spectrometry was performed in the reflector mode on a
Brucker autoflex TM speed spectrometer using dithranol as a matrix. Electronic absorption and
circular dichroism (CD) spectra were recorded on a JASCO model U-best V-560 spectrometer
and a JASCO Type J-820 spectropolarimeter, respectively, using quartz cells of 10 and 1 mm
optical path lengths. Analytical size-exclusion chromatography (SEC) was performed at 25 °C,
using a 7.8 mm x 300 mm polystyrene gel column (TOSOH TSKgel G3000H;) on a JASCO
Type PU-2080i Plus equipped with a JASCO Type MD-2015 Plus variable-wavelength UV-Vis
detector and a JASCO Type CD-2095A variable-wavelength CD detector. All of the calculations

were performed with the Gaussian 09" program package.

(S1) M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman,
G. Scalmani, V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H.
P. Hratchian, A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K.
Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T.
Vreven, J. A. Jr. Montgomery, J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E.
Brothers, K. N. Kudin, V. N. Staroverov, R. Kobayashi, J. Normand, K. Raghavachari, A.
Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, N. Rega, J. M. Millam, M. Klene,
J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, R. E. Stratmann,
O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R. L. Martin, K.
Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. Dapprich, A.
D. Daniels, O. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski, D. J. Fox, Gaussian 09,
revision C.01; Gaussian, Inc.: Wallingford, CT, 2009.
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2.'H and “C NMR Spectroscopy of (R)-1 and (R)-2
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Fig. S1. '"H NMR spectrum (270.05 MHz) of (R)-1 in CDCI, at 25 °C. & (ppm) 8.02 (s, 4H),
8.00 (d,J=8.5Hz,4H), 6.62 (t,4H), 6.36 (s, 8H), 5.45-5.42 (m, 4H), 4.18-4.04 (m, 8H), 3.85 (t,

24H), 2.55-2.39 (m, 16H), 1.74-1.68 (m, 24H), 1.43-1.37 (m, 24H), 1.23 (m, 192H), 0.85 (¢,
36H).

Je Lt | M o
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Fig. S2. *C NMR spectrum (67.80 MHz) of (R)-1 in CDCl, at 25 °C. & (ppm) 1714, 169.0,
153.1,148.2, 137.4, 132.7, 124.6, 106.4, 73.4,69.1,49.7, 442, 32.9,32.0, 30.4, 29.7, 29.6, 29 4,
263,228, 14.2.
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Fig. S3. 'H NMR spectrum (270.05 MHz) of (R)-2 in CDCl, at 25 °C. 8 (ppm) 8.49 (d, J = 8.9
Hz, 3H), 8.07 (s, 3H), 6.58 (t, 3H), 6.47 (s, 6H), 5.60 (t, 3H), 4.37-4.26 (m, 6H), 3.91-3.86 (m,
18H), 2.45-2.20 (m, 12H), 1.77-1.67 (m, 18H), 1.45-1.39 (m, 18H), 1.23 (m, 144H), 0.85 (t,
27H).
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Fig. S4. “C NMR spectrum (67.80 MHz) of (R)-2 in CDCI, at 25 °C. & (ppm) 171.5, 169.7,
160.1, 153.3, 148.6, 137.6, 133.2, 1243, 106.5,73.4,69.2,50.0,44.1,35.5,32.7,31.9,30.3, 29.7,
29.7,294,294,26.1,22.7, 14.1.
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3. MALDI-TOF Mass Spectrometry of (R)-1 and (R)-2

calcd. [M + Na]* 3437.54
obsd. 3439.34

| I 1 I 1
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m/z
Fig. S5. MALDI-TOF mass spectrum of (R)-1.
calcd. [M + Na]*2583.90
obsd. 2585.23
T T T I I
1000 2000 3000 4000 5000
m/z

Fig. S6. MALDI-TOF mass spectrum of (R)-2.
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4. Calculated Structures and Energies

Computational calculation was carried out using the structures shown in Figure S5. The
structures were optimized with B3LYP/6-31G* followed by frequency calculation at the same
level. Both structures were confirmed to have zero imaginary frequencies. Then, single-point
energy and frequency calculations were carried out with M06-2X/6-31G** level using the
optimized geometries. The energies shown in the main text are calculated using Gibbs free
energies of the results of final single-point calculations containing zero-point, thermal, and
entropy effects at 298.15 K.

(a) - o O _NH, HaN-° o ”
2oadc b e
;N HN O . O™ NH N{o
sAH N o N RN
;NS NH, : H,N sf‘&g
HoN o E d NH,
L ( ) J
> 1 3 {$ E &\% (%
(5)-2 5 (R)-2
(b) Homochiral dimer (c) Heterochiral dimer

side view top view side view

Fig. S7. (a) Energy minimized models of monomers (S)-2 and (R)-2, and their (b) homochirally
and (c) heterochirally self-assembled dimers.
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Homochiral dimer
E (M06-2X/6-31G**//B3LYP/6-31G*) = -8183.5768696 a.u.
G (M06-2X/6-31G**//B3LYP/6-31G*) = -8182.307283 a.u. (Nimae =0)

C 1.483020 4.494684 -1.004150
C 2.773350 3.392211 -2.764162
N 1.509171 3.447697 -3.082342
C 4.059885 -0.771598 -2.091250
C 4.494652 -1.482975 -1.004198
C 3.392197 -2.773270 -2.764248
N 3.447675 -1.509081 -3.082395
C -0.771588 -4.059872 -2.091360
C -1.482964 -4.494620 -1.004298
C -2.773246 -3.392095 -2.764308
N -1.509069 -3.447640 -3.082493
C -4.059917 0.771659 -2.091301
C -4.494657 1.483013 -1.004223
C -3.392124 2.773327 -2.764205
N -3.447683 1.509158 -3.082419
C 0.771667 4.059913 -2.091216
S -3.142915 -4.115733 -1.200436
S 4.115612 -3.142902 -1.200263
S 3.142956 4.115668 -1.200191
S -4.115743 3.142965 -1.200316
C 3.829751 2.704399 -3.615654
N 3.821500 1.255586 -3.364475
C 4.214854 0.702707 -2.191650
0] 4.679101 1.366477 -1.257470
C 2.704410 -3.829667 -3.615764
N 1.255596 -3.821464 -3.364576
C 0.702717 -4.214842 -2.191759
C -3.829649 -2.704290 -3.615804
N -3.821486 -1.255485 -3.364565
C -4.214887 -0.702643 -2.191737
C -2.704295 3.829725 -3.615687
N -1.255487 3.821491 -3.364478
C -0.702636 4.214870 -2.191648
0] -1.366433 4.679124 -1.257489
0] -4.679149 -1.366434 -1.257578
0] 1.366481 -4.679101 -1.257579
C -5.222446 -3.355379 -3.466697
C -3.355285 5.222563 -3.466527
C 5.222592 3.355377 -3.466461
C 3.355448 -5.222482 -3.466609
C -2.583359 6.364156 -4.146115
C -3.386416 7.666102 -4.068120
N -3.283078 8.347891 -2.894651
C -6.364146 -2.583331 -4.145962
C -7.665986 -3.386552 -4.068030
N -8.347958 -3.283057 -2.894690
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Heterochiral dimer
E (M06-2X/6-31G**//B3LYP/6-31G*) = -8183.57568902 a.u.
G (M06-2X/6-31G**//B3LYP/6-31G*) = -8182.303569 a.u. (Nipae =0)

C -5.348444 1.369905 -1.468668
C -4.751272 -0.532471 -2.887395
N -3.965688 0.481711 -3.113329
C -1.508533 -3.318744 -1.925773
C -0.991475 -3.794950 -0.752053
C 0.501802 -3.857802 -2.687103
N -0.660231 -3.366225 -3.015821
C 4.284804 -1.554888 -2.309605
C 5.348469 -1.369891 -1.468607
C 4.751315 0.532500 -2.887323
N 3.965733 -0.481679 -3.113277
C 1.508560 3.318758 -1.925717
C 0.991484 3.794950 -0.751999
C -0.501763 3.857827 -2.687071
N 0.660275 3.366253 -3.015778
C -4.284769 1.554912 -2.309650
S 5.984218 0.214112 -1.669685
S 0.625411 -4.318084 -0.990169
S -5.984190 -0.214096 -1.669769
S -0.625398 4.318088 -0.990134
C -4.601726 -1.873634 -3.592502
N -3.298596 -2.473289 -3.285441
C -2.887025 -2.769612 -2.027557
0] -3.589977 -2.606943 -1.024478
C 1.680231 -3.996492 -3.631902
N 2.647360 -2.910555 -3.412893
C 3.501288 -2.820473 -2.360092
C 4.601778 1.873671 -3.592417
N 3.298644 2.473321 -3.285369
C 2.887054 2.769628 -2.027487
C -1.680177 3.996527 -3.631887
N -2.647310 2.910590 -3.412903
C -3.501253 2.820498 -2.360115
0] -3.648316 3.700790 -1.506073
0] 3.589991 2.606946 -1.024400
0] 3.648339 -3.700773 -1.506056
C 5.788077 2.828554 -3.346700
C -2.291957 5.415221 -3.591341
C -5.788029 -2.828519 -3.346811
C 2.292011 -5.415185 -3.591361
C -3.570487 5.574086 -4.427281
C -4.011516 7.037867 -4.534183
N -4.401591 7.623303 -3.368681
C 5.645183 4.163139 -4.094030
C 6.913865 5.023300 -4.095407
N 7.469735 5.272646 -2.878898
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5.'H NMR Spectroscopy upon Dilution

Thiazole-H
NHendo : NHexo
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Chemical Shift (ppm)

Fig. S8. '"H NMR spectra of (R)-1 at 70 °C in C,D,, at 1.00 mM (blue) and 0.50 mM (red). Upon
2-fold dilution of (R)-1, the exocyclic amide proton (NH®) signal shows upfield shift, indicating

that intermolecular hydrogen bonds are weakened.
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NHendo E NHexo

0.50 mM MMW\HM
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Fig. S9. '"H NMR spectra of (R)-2 at 70 °C in C,D,, at 1.00 mM (blue) and 0.50 mM (red). Upon
2-fold dilution of (R)-2, the exocyclic amide proton (NH®) signal shows upfield shift, indicating

that intermolecular hydrogen bonds are weakened.
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6. Size Exclusion Chromatography of Polymeric Aggregate of (R)-2

SEC-UV SEC-CD

a) 1.00 mM j& ”//&

b) 0.75 mM ‘/\ ’—/\
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d) 0.25 mM —/K -—/\\‘~
18 20 22 24 18 20 22 24
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Fig. S10. SEC-UV (red curves) and SEC-CD (blue curves) traces (25 °C, 254 nm) of
supramolecular polymerization of (R)-2 at [(R)-2] = (a) 1.00, (b) 0.75, (¢) 0.50 and (d) 0.25 mM.
Loading solvent; C¢H,,, eluent; CHCI1,/C(H,, (3/7 in v/v), column; TOSOH TSKgel G3000H ;.

7. Circular Dichroism Spectra of 2
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Fig. S11. Stereochemical supramolecular copolymerization of (S)-2 and (R)-2 ([2] = 1.00 mM) in
cyclohexane (C¢H,,) at different enantiomeric excess (ee) values. (a) Circular dichroism (CD)

spectra in C{H,, at 25 °C and (b) plots of A¢ at 237 nm versus ee.
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8. Stereochemical Size-Exclusion Chromatography of 2

SEC-UV SEC-CD

[(S)-2VI(R)-2]
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Fig. S12. SEC-UV (red curves) and SEC-CD (blue curves) traces (25 °C, 254 nm) of
stereochemical supramolecular copolymerization of (§)-2 and (R)-2 at molar ratios [(S)-2]/[(R)-2]
of (a) 0/100, (b) 25/75, (¢) 50/50, (d) 75/25 and (e) 100/0. Loading solvent; C,H,,, eluent;
CHCIy/C(H,, (3/7 in v/v), column; TOSOH TSKgel G3000H,.
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Fig. S13. Stereochemical supramolecular copolymerization of (S)-2 and (R)-2. (a) SEC-CD
traces (25 °C, 254 nm) at [(S)-2]/[(R)-2] of 0/100 (red curve) and 25/75 (blue curve) [left] 100/0
(red curve) and 75/25 (blue curve) [right], normalized by their total SEC-UV peak areas.
Loading solvent; C(H,,, loading concentration; [2] = 1.00 mM, eluent; CHCIL,/C,H,, (3/7 in v/v),
column; TOSOH TSKgel G3000H,;;. (b) Changes in enantiomeric excess (ee) with SEC volume

obtained from (a).
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