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- 'H and ®*C NMR spectra for 1-benzyl-4,7-dibromo-1H-benzimidazole 5 and 4,7-
dibromo-1-(tetrahydro-2H-pyran-2-yl)-1H-benzimidazol e 6.

'H, BC and *P NMR spectra for tetraethyl benzo[c][1,2,5]thiadiazole-4,7-
diylbis(phosphonate) 10, tetraethyl (2,3-diamino-1,4-phenylene)bis(phosphonate) 11,
tetraethyl 1H-benzo[d]imidazole-4,7-diylbis(phosphonate) 9 and tetraethyl 1H-
benzo[d][1,2,3]triazole-4,7-diylbis(phosphonate) 12.

- Y and P NMR spectra for tetraethyl 1H-benzo[d]imidazole-4,7-

diylbis(phosphonate) 9 in different solvents and concentrations.
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Figure S1. 'H NMR spectrum (400 MHz, CDCl5) of 1-benzyl-4,7-dibromo-1H-benzimidazole 5.
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Figure S2. *C NMR spectrum (100 MHz, CDCl3) of 1-benzyl-4,7-dibromo-1H-benzimidazole 5.
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Figure S3. 'H NMR spectrum (400 MHz, CDCl3) of 4,7-dibromo-1-(tetrahydro-2H-pyran-2-yl)-1H-

benzimidazole 6.

BB 5 B 23N 8 8RB
NO owun w e N B =0 [ N O =
uo U= o w =NOD o N wN
8o 38 & S FFEE N [N
’ ’ ‘ l "o J
I I I I I I I I I I I
1 200 180 160 140 120 100 80 60 40 20 0

Figure S4. *C NMR spectrum (100 MHz, CDCl3) of 4,7-dibromo-1-(tetrahydro-2H-pyran-2-yl)-1H-

benzimidazole 6.
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Figure S5. '"H NMR spectrum (400 MHz, CDCl3) of tetraethyl benzo[c][1,2,5]thiadiazole-4,7-
diylbis(phosphonate) 10.

HHHHHHHHH

8LV LL
009T°ZL
ST¥8'9L
6847°€9
cesee9
0522°€9
YELY'OT
[44 4281
911¥'9T

TLSS'EST
L 88LY'EST
£86€
L9YVE
S8¢
Ssvee
T2LT

k£
<
-
=
X
X

1 J |

I I I I I I I I I I
180 160 140 120 100 80 60 40 20 0

Figure S6. ®C NMR spectrum (100 MHz, CDCl;) of tetraethyl benzo[c][1,2,5]thiadiazole-4,7-
diylbis(phosphonate) 10.
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Figure S7. *P NMR spectrum (162 MHz, HsPO,/CDCls;) tetraethyl benzo[c][1,2,5]thiadiazole-4,7-
diylbis(phosphonate) 10.
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Figure S8. 'H NMR spectrum (400 MHz, CDCl;) of tetraethyl (2,3-diamino-1,4-

phenylene)bis(phosphonate) 11.
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Figure S9. C NMR spectrum (100 MHz, CDCl;) of tetraethyl
phenylene)bis(phosphonate) 11.

(2,3-diamino-1,4-
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Figure S10. *P NMR spectrum (162 MHz, HsPO,/CDCls) of tetraethyl (2,3-diamino-1,4-
phenylene)bis(phosphonate) 11.
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Figure S11. *H NMR spectrum (400 MHz, CDCl5) of tetraethyl 1H-benzo[d]imidazole-4,7-

diylbis(phosphonate) 9.
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Figure S12. *C NMR spectrum (100 MHz, CDCl5) of tetraethyl 1H-benzo[d]imidazole-4,7-
diylbis(phosphonate) 9.
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Figure S13. *P NMR spectrum (162 MHz, HsPO,/CDCl5) of tetraethyl 1H-benzo[d]imidazole-4,7-
diylbis(phosphonate) 9.



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2013

—— 8996'TT
86C
1198
06z

—— 0S00°€

(EtO)2(0) P—QP(O)(OEI)Z

HN\?N

9

EAN 0 - N

o o ~ ® -
a e} =) He N
® N & & &
' I I o I ' I ' I I I I I I ' I I
PPM  12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

Figure S14. *H NMR spectrum (400 MHz, acetone-dg) of tetraethyl 1H-benzo[d]imidazole-4,7-
diylbis(phosphonate) 9.
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Figure S15. *C NMR spectrum (100 MHz, acetone-dg) of tetraethyl 1H-benzo[d]imidazole-4,7-
diylbis(phosphonate) 9.

10



Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2013

—— 9/9L'%1
T TPITPI

PPM 90 80 70 60 50 40 30 20 10 0

Figure S16. *P NMR spectrum (162 MHz, H3PO,/ acetone-dg) of tetraethyl 1H-benzo[d]imidazole-4,7-
diylbis(phosphonate) 9.
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Figure S17. The 1) *H NMR and 2) *P NMR spectra of compound 9 in different solventsin 0.01M
solutions: (a) CD,Cl,, (b) CDCls3, (¢) acetone-dg, (d) MeOD, (e) DM SO-d.
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Figure S18. The 1) *H NMR and 2) *'P NMR spectra of compound 9 in CDCl;for different
concentrations: (a) 0.1 M (after redissolution of the sample), (b) 0.1 M, (c) 0.05 M, (d) 0.01 M.
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Figure S19. The 1) 'H NMR and 2) *'P NMR spectra of compound 9 in acetone-ds in different
concentrations: (a) 0.01M, (b) 0.1 M.
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Figure S20. The 1) *H NMR and 2) *'P NMR spectra of compound 9 in MeOD in different
concentrations: (a) 0.01M, (b) 0.1 M.
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Figure S21. 'H NMR spectrum (300 MHz, CDClj)
diylbis(phosphonate) 12.
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Figure S22. 3C NMR spectrum (75 MHz, CDCl3)
diylbis(phosphonate) 12.
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of tetraethyl 1H-benzo[d][1,2,3]triazole-4,7-
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Figure S23. 3P NMR spectrum (162 MHz, H3PO4/ CDCl5) of tetraethyl 1H-benzo[d][1,2,3]triazole-4,7-
diylbis(phosphonate) 12.
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Figure S24. *H NMR spectrum (400 MHz, acetone-ds) of tetraethyl 1H-benzo[d][1,2,3]triazole-4,7-
diylbis(phosphonate) 12.
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Figure S25. *C NMR spectrum (100 MHz, acetone-dg) of tetraethyl 1H-benzo[d][1,2,3]triazole-4,7-
diylbis(phosphonate) 12.
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Figure S26. *P NMR spectrum (162 MHz, Hs;PO, acetone-ds) of tetraethyl 1H-
benzo[d][1,2,3]triazol e-4,7-diyl bis(phosphonate) 12.

16



