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Analytical Data of T;n-T (n =11 and 12), A-n-A (n = 11 and 12), and
T-n-A(n = 11 and 12)

]’V, N’-bis[3-(2,4-dihydroxy-S-methylpyrimidine-1-yl)propionyl]1, 11-
diaminoundecane (T-11-T). This bolaamphiphile was synthesized in the samé way
as T-10-T. mp 200.0-204.0; TLC (silica gel, 1:1 CHClglMeOH) R¢=0.9; 'HNMR
(600 MHz, DMSO-ds, 25°C): 8 1.21-1.34 (m, 18H, -CHz-), 1.71 (s, 6H, CH;-5),
2.41 (t, J= 6.6 Hz, 4H, -CH,CH,CONH-), 2.99 (dt, /= 6.6, 6.6 and 7.2 Hz, 4H, -

- CONHCH ), 3.80 (t, J= 6.6 Hz, 4H, -CH,CH,CONH-), 7.37 (s, 2H, H-6), 7.94 (t, J.
5.4 Hz 2H —CONH-), 112 (s, 2H, NH-3). Anal. Calcd for CyHeN¢Og H;0: C,
57.43;H, 7.85; N, 14.88. Found: C, 57.03; H, 7.57; N, 14.73.

N, N’-bis[3-(6-aminopurine-9-yl)propionyl]1, 11-diaminoundecane (A-11-A).
This bolaamphiphile was synthesized in the same way as A-10-A. mp 224.0-230.0;
TLC (silica gel, 2:1 CHClyMeOH) R, =0.6;  'HNMR (600 MHz, DMSO-dj,
25°C) 8 1.12-1.31 (m, 18H, -CH;-), 2.65 (t, /= 6.6 Hz, 4H, -CH,CH,CONH-), 2.97
(dt, J=6.0, 6.0 and 7.2 Hz, 4H, -CONHCH,-), 4.33 (t, /= 6.6 Hz, 4H, -
CH,CH,CONH-), 7.20 (s, 4H, NH,-6), 7.88 (t, J = 5.4 Hz, 2H, ~CONH-), 7.98 (s,
2H, H-8), 8.13 (s, 2H, H-2). Anal. Calcd for C27H40N,202-H_201 C, 55.65, H, 7.26; N,
28.84. Found: C, 55.40; H, 733; N, 28.59. |

N, N’-bis[3-(2;4-dihydroxy-S—methylpyrimidine-l-yl)propionyl]1, 12-
diaminododecane (T-12-T). This bolaamphiphile was also synthesized in the sarﬁe
way as T-10-T. mp 211.8-214.4; TLC (silica gel, 1:1 CHCl;/MeOH) Ry =0.9;
'"HNMR (600 MHz, DMSO-ds, 25°C): 6 1.22-1.34 (m, 18H, -CH), 171 (s, 6H,
CH;-5), 2.4i .(t, J= 6.6 Hz, 4H, —CHZCHZCONH—), 3.00(dt, J=6.6,6.6 and 7.2 Hz, -

| 4H, -CONHCH), 3.81 (t, J= 6.6 Hz, 4H, -CH,CH,CONH-), 7.37 (s, 2H, H-6),
7.94 (t, /= 5.4 Hz, 2H, -CONH-), 11.2‘(5, 2H, NH-3). Anal. Calcd for CZSHMN605:
C, 59.98; H, 7.91; N, 14.99. Found: C, 59.98; H,»7.93; N, 14.78.
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N, N’-bis[3-(6-aminopurine-9-yl)propionyl]1, lz;diaminododecane (A-12-A).
This bolaamphiphile was also synthesized in the same way as A-10-A. mp 228.9-
233.4; TLC (silica gel, 2:1 CHCly/methanol) Ry = 0.4, '"HNMR (600 MHz, DM SO-ds,
°C) & 1.20~1.30 (m, 18H, -CH-), 2.65 (t, J = 6.6 Hz, 4H, -CH,CH,CONH-), 2.97
(dt, J = 60, 6.0 and 7.2 Hz, 4H, ~-CONHCH,-), 433 (t, /= 6.6 Hz, 4H, -
CH,CH,CONH-), 7.19 (s, 4H, NH,-6), 7.88 (t, ] = 5.4 Hz, 2H, -CONH-), 7.98 (s,
 2H,H-8),8.13 (s, 2H, H-2). Anal. Calcd for C53HaaN1202°1/2H,0: C, 57.22; H, 7.37;
N, 28.60. Found: C, 57.42; H, 7.32; N, 28.64. ' ]
N-[3-(2,4-dihydroxy-5-methylpyrimidine-1-yl)propionyl], N’-[3-(6-
aminopurine-9-yl)propionyl]1,11-diaminoalkane (T-11-A). This
bolaamp hiphile wa$ synthesized in the same way as T-10-A. mp 204.0-207.0; TLC
(silica gel, 1:1 CHClyMeOH) R; = 0.7, 'H-NMR (600 MHz, DM SO-d,, 25°C): d
1.20~1.35 (m, 18H, ~CH,-), 1.71 (s, 3H, Thy-CH;-5), 2.41 (t, /= 6.6 Hz 2H, Thy-
(CH,),CONHCH,CH;), 2.65 [t, J = 6.6 Hz, 2H, Ade-(CH,),CONHCH ,CH,~-}, 3.00
(dt, J = 62,3.7, 6.2, and 6.6 Hz, 4H, ~-CONHCH-), 3.81 (t, J = 6.6 Hz, 2H, Thy-
CHCH,CONH-), 433 (t, J=6.6 Hz, 2H, Ade-CH,CH,CONH-), 7.16 (s, 2H, Ade-
NH,-6), 7.36 (s, 1H, Thy-H-6), 7.86 [t, ] = 5.5 Hz, 1H, Ade-(CH;),CONH-], 792 [t, ]
=54 Hz, 1H, Thy-(CHz)ZCONH;], 7.98 (s. 1H, Ade-H-8), 8.13 (s. 1H, Ade-H-2),
11.2 (s, 1H, Thy-NH-3). Anal. Caled for C;yH4 NgOy: C, 58.36; H, 7.44; N, 22.69.
Found: C, 58.55; H, 7.56; N, 22.35.
N-[3—(2,4-dihydroxy-S-methj'lpyrimidine-l—yl)propionyl], N’;[3-(6-
aminopurine-9-yl)propionyl]1,12-diaminoalkane (T-12-A). This
bolaamp hiphile was also synthesized in the same way as T-10-A. mp 228.0~-228.6;
TLCr(silica gel, 1:1 CHClyMeOH) R; = 0.7, 'H-NMR (600 MHz, DM S04,
25°C): 8 1.20-1.32 (m, 20H, -CH;-), 1.71 (s, 3H, Thy-CH;-5), 2.41 (t, J= 6.6 Hz,

2H, Thy{CH,),CONHCH,CH;~), 2.65 [t, J = 66 Hz, 2H, Ade-
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(CH,),CONHCH,CH,-], 2.98 (dt, J = 6.2, 3.7, 6.2, and 6.6 Hz, 4H, ~CONHCH;"),
3.81 (t, J = 6.6 Hz, 2H, Thy-CH,CH,CONH-), 433 (1, J = 6.6 Hz, 2H, Ade-
CH,CH,CONH-), 7.16 (s, 2H, Ade-NH;-6), 7.36 (s, 1H, Thy-H-6), 786[t,J=155
Hz, 1H, Ade-(CH,),CONH-1, 7.92 [t, J = 5.4 Hz, 1H, Thy-(CH2),CONH-], 7.98 (s.

1H, Ade-H-8), 8.13 (s. 1H, Ade-H-2), 11.2 (s, 1H, Thy-NH-3). Anal. Calcd for
CeHesNsO4: C, 59.03; H, 7.61; N, 22.13. Found: C, 59.22; H, 7.56; N, 22.30.
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Fig. S-1. FT-IR Spectra (2700 ~4400 cm ™) of A-11-A,
T-11-T, and their 1:1 Self-(hetero)-Assembly
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Fig. S-2. FT-IR Spectra (600 ~1800 cm ™) of A-11-A,
T-11-T, and their 1:1 Self-(hetero)-Assembly
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Fig. $-3. FT-IR Spectra (2700 ~4400 cm ™) of A-12-A,
T-12-T, and their 1:1 Self-(hetero)-Assembly
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Fig. S-4. FT-IR Spectra (600 —1800 cm ™) of A-12-A,
T-12-T, and their 1:1 Self-(hetero)-Assembly
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Fig. S-5. XRD diagrams of A-11-A, T-11-T, and their 1:1
Self-(hetero)-Assembly :
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Fig. S-6. XRD diagrams of A-12-A, T-12-T, and their 1:1
Self-(hetero)-Assembly
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Table S-7. Self-Assembling Morphologies® of T-

o : : 10
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n-T (n=11 and 12), A-n-A (n=11
and 12), and the Equimolar Mixtures of T-n-T/A-n-A in Ethanol Solutions

Homo-Assembly

1:1 Hetero-Assembly

n T-n-T A-n-A T-n-T/A-n-A

11 amorphous gel crystaﬂine powder amorphous gel
(200.0-204.0)" (224.0-230.0)® (207.0~209.0)°

12 amorphous gel crystalline powder crystalline solid

(211.8-214.4)° (228.9-233 4)"

(228.2-235.1)°

T-11-T/A-12-A

crystalline solid

T-12-T/A-11-A

amorphous gel

*Observed using light microscopy.
*Melting point of the dried sample (°C).
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Table S-10. Molar Absorptivity (¢) and Absorption Maxima (A pay) of T-11-T, T-12-
T, A-11-A, A-12-A, and the Their 1:1 Mixtures in FEthanol Solutions and Their

Hypochromicity.

Nucleobase Derivative € (A rax, NM) €R (M max, M) H(%)
T-11-T 10600 (269) 7300 (269) 27°
T-12-T 13800 (269) 7300 (269) 5.0°
A-11-A 14400 (261) 12600° (261) 43°
A-12-A 12500 (261) 12600° (261) 51° -
1:1 T-11-T/A-11-A 13850 (264) 25000¢ 45°

1:1 T-12-T/A-12-A’ 15000 (264) 26300 43

*The molar absorptivity of thymine. P°Evaluated éécording to the following”equation:

H(%) = 100 X (1 - /2eg). -

“The molar absorptivity of adenine.

4Summation of the

molar absorptivity of T-11-T and A-11-A. “Evaluated according to the following
equation: H(%) =100 X (1 - e/eg). "Summation of the molar absorptivity of T-12-T

and A-12-A.
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Fig. 5-12. (a) Microcrystalline Solids Formed from A-10-A and (b) a Swarm of
Double-Helical Ropes from T-10-T Observed Using (a) Polanized and (b) Dark-
Field Light Microscopy (at 25°C in 10%-Ethanolic Aqueous Solutions.
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Fig. S-13. Circular Dichroism and Ultraviolet Spectra of
Thymine (JASCO J-725)
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Fig. S-14. Circular Dichroism and Ultraviolet Spectra of
Thymine (JASCO J-725)
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