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1. Supplementary figures and tables
1.1 'H NMR spectra of complexaion with 1 and terephthalic acid disodium salt 2a.
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Fig. S1. *H NMR spectra (1.89 mM in D,0, 298 K) of a) diamidine dihydrochloride 1a,
b) 1:1 mixture of la and 2a, and c) terephthalic acid disodium salt 2a. Asterisks
indicate signals from the external standard (TMS/CDCl; in glass capillary).
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Fig. S1 (expanded). *H NMR spectra (1.89 mM in D,0, 298 K) of a) diamidine
dihydrochloride 1a, b) 1:1 mixture of 1a and 2a, and c) terephthalic acid disodium salt
2a.
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Fig. S2. '"H NMR spectra (1.89 mM in D,0, 298 K) of a) diamidine dihydrochloride 1b,
b) 1:1 mixture of 1b and 2a, and c) terephthalic acid disodium salt 2a.
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Fig. S2 (expanded). *H NMR spectra (1.89 mM in D,0, 298 K) of a) diamidine
dihydrochloride 1b, b) 1:1 mixture of 1b and 2a, and c) terephthalic acid disodium salt
2a.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

a) i O w80 ., [|HOD % i
HOHE [ Houp ) g ™S
¢ o ol 900
I l l I c € 1 )JLL“ LLL.,L___
b Pob
b .
° o °lo ‘ L
L LL,
H o®
C) ',‘ (o] ONa
HA®
external A
standard
CHCl, .
| Moo A "
ppm 9 8 7 6 5 4 3 2 1 0

Fig. S3. 'H NMR spectra (0.63 mM in D,0, 298 K) of a) diamidine dihydrochloride 1c,
b) 1:1 mixture of 1c and 2a, and c) terephthalic acid disodium salt 2a. Asterisks

indicate signals from the external standard (TMS/CDCl; in glass capillary).
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Fig. S3 (expanded). *H NMR spectra (0.63 mM in D,0, 298 K) of a) diamidine
dihydrochloride 1c, b) 1:1 mixture of 1c and 2a, and c) terephthalic acid disodium salt

2a.
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2. DOSY spectra
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Fig. S4. 'H DOSY spectra (1.89 mM in D;0, 25 °C, diffusion time A = 200 ms) of a)
complex with 1a and 2a, b) terephthalic acid disodium salt 2a, ¢) diamidine 1a.
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Fig. S5. 'H DOSY spectra (1.89 mM in D;0, 25 °C, diffusion time A = 200 ms) of a)
complex with 1b and 2a, b) terephthalic acid disodium salt 2a, ¢) diamidine 1b.
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Fig. S6. 'H DOSY spectra (0.63 mM in D;0, 25 °C, diffusion time A = 200 ms) of a)
complex with 1c and 2a, b) terephthalic acid disodium salt 2a, c) diamidine 1c.

Table S1. Comparison of diffusion coefficients, molecular radii and volumes?

sample  conc. (mM) D (m2s1) () Vv (A3
1a 189 485 +0.08 x 1010 506 543
1b 189  500+001x1010 491 496
1c 063  4.89 £0.07 x 10°10 502 530
2a 189 580 x10°L0 423 317
2a 063 599 x1010 410 289
4.86 +£0.01 x 1010 (A 5.05 539
laxza 189 o eg 10m0(0) 432 328
4.84 £0.03 x 10'10(A)P  5.07 546
brza 189 g x 100y 422 315
472 £009x 1010(A)> 520 589
tovza 083 550 1010(Cy 146 372

® Diffusion coefficients were recorded at 25 °C (diffusion time A = 200 ms), and
molecular radii were calculated using the Stokes-Einstein equation.

® Derived from diamidine dihydrochloride 1.

¢ Derived from terephthalic acid disodium salt 2a.
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3. Crystallographic data

Table S2. Crystallographic data for 1

Compound la 1b' 1c
Chemical formula C16H15CIoN,4H,0 C14H14N4Br, C16H16CIN422H,0
Temperature /K 213 213 213
Crystal system monoclinic monoclinic monoclinic
Space group P 2,/a C2lc P 2,/n
alA 10.8452(19) 9.3274(13) 22.853(5)
b/A 20.440(3) 21.826(3) 7.5764(14)
c/A 8.5123(18) 7.1188(9) 10.434(2)
ple 106.969(15) 94.249(11) 96.5625(17)
Vv /A3 1804.8(6) 1445.3(3) 1794.6(6)
z 4 4 4
Radiation type CuK, CuK, CuK,
Deatca. /Mgm’3 1.307 1.829 1.374
Collected reflections 4345 1789 4309
Unique reflections 3177 1297 3183
Rint 0.069 0.037 0.039
Ry (1>24(1)) 0.0509 0.0367 0.0423
R, (all data) 0.1092 0.0389 0.0481
R, (all data) 0.1532 0.0997 0.1547
Goodness-of fit 1.011 1.108 1.025

Table S3. Crystallographic data for 1+2.

Compound la2a la<2b 1b<2a 1ce2a
Chemical formula CogHpoNgO4H,0  CoyHigFaNsO423H,0  CpoHigNsO45H,0  CoyHypgN4O404H,0
Temperature /K 213 213 213 213
Crystal system triclinic triclinic triclinic triclinic
Space group P-1 P-1 P-1 P-1
alA 11.677(3) 11.4606(7) 11.197(5) 11.6126(14)
b /A 11.8984(14) 12.5728(12) 11.525(6) 12.017(2)
c/A 9.9909(12) 10.4779(8) 10.753(5) 10.144(2)
al® 103.393(9) 108.785(6) 116.02(3) 108.959(14)
BI° 108.395(12) 102.511(6) 90.97(3) 94.679(15)
yl° 89.725(13) 63.700(6) 73.52(4) 114.816(11)
V /A3 1277.9(3) 1276.52(17) 1186.3(9) 1175.4(3)
z 2 2 2 2
Radiation type CuK,, CuK,, CuK,, CuK,
Deglca, Mgm3 1.306 1.448 1.379 1.414
Collected reflections 6152 6221 5774 5778
Unique reflections 4465 4537 4217 4211
Rint 0.043 0.046 0.045 0.041
Ry (1> 20(1)) 0.0631 0.0527 0.0913 0.0758
R, (all data) 0.0979 0.0602 0.1859 0.1472
Ry (all data) 0.2094 0.1536 0.3154 0.2518
Goodness-of fit 1.065 1.045 1.046 1.073
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Table S4. Crystallographic data for 12.

Compound lce2b 1ce3a 1c3b 1ce3c
Chemical formula Cy4H16FsN5O422H,0  CyoHpsN4O402H,0 Co4HygN4O422H,0  CygH4oN,0,
Temperature /K 213 213 213 213
Crystal system triclinic triclinic triclinic triclinic
Space group P-1 P-1 P-1 P-1
alA 11.480(5) 11.5243(13) 12.054(3) 9.7411(15)
b /A 11.934(5) 11.7284(16) 12.563(4) 16.079(3)
c/A 10.976(4) 10.0810(14) 9.714(3) 7.9526(19)
al° 109.92(3) 108.915(11) 105.63(2) 98.725(16)
BI° 102.60(3) 105.206(10) 109.560(20) 103.439(15)
yl° 111.76(3) 105.742(10) 102.83(2) 79.976(12)
Vv /A3 1206.6(8) 1145.2(3) 1253.3(6) 1184.9(4)
z 2 2 2 2
Radiation type CuK,, CuK,, CuK, CuK,
Dealcg. Mgm™3 1.476 1.289 1.252 1.302
Collected reflections 5843 5563 6054 5824
Unique reflections 4266 4057 4398 4209
Rint 0.070 0.015 0.128 0.048
Ry (1> 20(1)) 0.0566 0.0423 0.0771 0.0439
R, (all data) 0.0973 0.0590 0.0891 0.1805
R, (all data) 0.1920 0.1569 0.2256 0.1458
Goodness-of fit 1.025 1.186 1.071 0.929
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Fig. S7. Crystal structure of la,*2a, showing the formation of the two-dimensional
hydrogen-bonding network.
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Fig. S8. Crystal structure of la,*2a, showing the formation of the CH-x interaction
between 1a and 2a. Selected distance (A): H9-C18: 2.845.

Fig. S9. Crystal structure of lay+2b, showing the formation of the four-component
assembly.  Selected distances (A): N1-O4: 2.913(2); N2-O3: 2.794(3); N3-O1:
3.192(3); N4-02: 2.781(2).
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Fig. S10. Crystal structure of 1a,*2b, showing the formation of the 7 interaction
between 1a and 2b. Selected distances (A): C4-F4: 3.101; C5-C22: 3.360.

Fig. S11. Crystal structure of 1b,*2a, showing the formation of the CH- interaction
between 1b and 2a.  Selected distances (A): C2-H7: 2.758; C9-H9: 2.782.
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Fig. S12. Crystal structure of 1c,*2a, showing the formation of the four-component
assembly.  Selected distances (A): N1-O4: 2.895(5); N2-03: 2.730(5); N3-O1:
2.849(5); N4-02: 2.849(5).

Fig. S13. Crystal structure of 1c,+2a, showing the formation of the 77 interaction
between 1c and 2a. Selected distances (A): C10-C22: 3.174; C12-C22: 3.395.

1
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\

Fig. S14. Crystal structure of 1c,*2b, showing the formation of the four-component
assembly.  Selected distances (A): N1-03: 2.769(5); N2-O4: 2.888(5); N3-O2:
2.779(5); N4-O1: 2.845(5).

Fig. S15. Crystal structure of 1c,*2b, showing the formation of the 77 interaction
between 1c and 2b. Selected distances (A): C5-C13: 3.393; C3-C19: 3.395; C10-F4:
3.064.

12
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Fig. S16. Crystal structure of 1c,*3a, showing the formation of the four-component
assembly.  Selected distances (A): N1-O4: 2.799(2); N2-03: 2.792(2); N3-O1:
2.809(2); N4-0O2: 2.897(2).

Fig. S17. Crystal structure of 1cy*3a, showing the formation of the 7~z and CH-x
interaction.  Selected distances (A): C6-C12: 3.283; C14-C14*: 3.341; C10-H11:
2.877.
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Fig. S18. Crystal structure of 1cy*3b, showing the formation of the four-component
assembly.  Selected distances (A): N1-O3: 2.746(3); N2-O4: 2.893(3); N3-02:
2.777(3); N4-O1: 2.747(3).

Fig. S19. Crystal structure of 1c,*3b, showing the formation of the 7~z and CH-x
interaction.  Selected distances (A): C4-C10: 3.383; C10-H13: 2.861.

14



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Fig. S20. Crystal structure of 1c,*3c, showing the formation of the four-component
assembly.  Selected distances (A): N1-03: 2.728(3); N2-O4: 2.873(3); N3-02:
2.727(3); N4-O1: 2.894(3).

Fig. S21. Crystal structure of 1c,*3c, showing the formation of the CH- interaction
between 1c and 3c. Selected distance (A): C10-H16: 2.857.

15
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Fig. S22. Comparison of the orientation of terephthalic acid 2a in the four-component
assemblies, a) crystal structure of 1b,*2a,, b) 1ay+2ay, ) 1c,*2a,, one diamidine units 1
are omitted for clarity.

16
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Fig. S24. ORTEP drawing of 1b’.
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Fig. S26. ORTEP drawing of 1a<2a. Water molecules are omitted for clarity.
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Fig. S27. ORTEP drawing of 1a+2b. Water molecules are omitted for clarity.

Fig. S28. ORTEP drawing of 1b<2a. Water molecules are omitted for clarity.

19
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Fig. S30. ORTEP drawing of 1c2b. Water molecules are omitted for clarity.
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Fig. S31. ORTEP drawing of 1ce3a.
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Fig. S32. ORTEP drawing of 1c<3b. Water molecules are omitted for clarity.
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Fig. S33. ORTEP drawing of 1ce3c.
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HK COSY spectrum (DMSO-dg)
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HK HMBC spectrum (DMSO-ag)
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13C NMR spectrum of 1a (24 mM, D,O)
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DEPT spectrum of 1a (24 mM, D,0)
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DEPT spectrum (CDClI5)
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TH NMR spectrum (DMSO-dj)
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13C NMR spectrum (DMSO-dj)
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DEPT spectrum of 1b (D,0)
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HMBC spectrum of 1b (D,0)
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TH NMR spectrum (DMSO-dg)
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13C NMR spectrum (DMSO-dg)
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COSY spectrum (DMSO-dg)
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HMBC spectrum (DMSO-dj)

ppm

115

120

125

130

135

140

145

150

155

160

165 i : 1.40

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 ppm

48



