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1. IR spectra
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Figure 18. IR spectra of (a) UMP Ligand and its complexes 1, 4; (b)CMP ligands and its complexes 2, 3, 5.

S3



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

2. Structural Information for 1 — 5

Figure 28. (a) 2D chiral supramolecular architectures formed by hydrogen bonding (04-H4A ...08, 2.674A, 165.21°) view down from a
axis. (b) The model of square grid 2D chiral supramolecular architectures of complex 1 on ac plane. (c¢) n-n stacking and intermolecular
hydrogen bonding between sheets.
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Figure 3S. Topology network of 3D supramolecular architecture of complex 1. Dotted lines represent the Co-Co distances formed by
interlinear noncovalent interaction. (yellow for interlinear hydrogen bonding O4-H4A ...08, and green for n-n stacking and inter-layer
hydrogen bonding between sheets.).
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Figure 4S. Topology network of 3D supramolecular architecture of complex 2. Dotted lines represent the Co-Co distances formed by
interlinear noncovalent interaction (yellow for n-x stacking between chains, and green for inter-layer hydrogen bonding between sheets.)
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Figure 58. (a) 2D coordination network and its topology architecture of complex 3. (b) 2D layer of 3 view down from b direction. It is
clearly that the CMP ligands arranged orderly above and below the plane in the same direction
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Figure 7S. (a) 1D coordination polymer of UMP-bipy-Ni (4). (b) 2D supramolecular sheet formed by inter-chain hydrogen bonding. (c) n-n
stacking and inter-layer hydrogen bonding between sheets in complex 4.
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Figure 8S (a) 1D coordination polymer of CMP-bipy-Ni (5). (b) 2D layer formed by n-n stacking and intra-chain hydrogen bonding in
complex 5. (c) Inter-chain hydrogen bonds between sheets.
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3. XRPD Patterns, CD and UV-vis spectra for 1-3
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Figure 9S. PXRD patterns show the comparison between the experimental value and calculated ones for complexes 1-3.
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Figure 10S. The liquid-state CD spectra of nucleotide ligands and their complexes in water at 202. (a) UMP ligand and its complexes 1; (b)
CMP ligand and its complexes 2 and 3. The spectrum was obtained by measuring a 0.2mM solution in a 1mm cell. The typical CD spectrum
illustrates that the nucleotides ligand is D-ribonucleotide, which has a positive band near 269nm for UMP and 271nm for CMP. The weak
negative band centered at 3oonm, which is absent in the spectra of nucleotides ligands, demonstrates the formation of
coordination complexes. Because the coordination of metal ions with UMP/CMP ligands can prevent the mutarotation, making
ligands keep the B-anomers in their complexes.
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Figure 11S. UV-vis spectra of UMP, CMP, and their complexes. [L]=1.0x10" molL", [L-M]=5.0x10"> molL™" (L:M=1:1, M=Co, Cu), [L-
bipy-Co]=2.5%10" molL"", [L-bipy-Cu]= 5.0x10> molL™" . Samples are dissolved in aqueous solution and the thickness of sample cell is 1cm.
The band at 190~220nm in the UV-vis spectra of nucleotides ligands is due to the presence of the sugar moiety; 220~250 for n-n* transitions,
and a broad band near 270nm for strong n-n* transition. Blue shift of the absorption for sugar moiety and a new peak at about 240nm in the
spectra of UMP/CMP-bipy-M (M=Co and Cu) demonstrates the formation of ternary complexes.
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Figure 12S. Electronic spectra of M-NMP (1:1, M=Co?* or Cu?*, NMP=UMP or CMP) upon addition of 4, 4’-bipy. The total concentration
of M-NMP and 4, 4’-bipy is held fixed (Cyipy+Crinmp=1.0X¥ IO'SM) varying the ratio of the components (Cyjpy/Crinmvp). The absorption
intensity increased apparently as the concentration of 4, 4’-bipy increased and an isobathic point appeared at 223nm, which indicated the
formation of the new system of M-NMP-4, 4;-bipy. (insert) Plot of the complex formation of M-NMP with 4, 4’-bipy, monitored with a UV
spectrophotometer. The inflection point at about Cypy/ CpipyCymnmp=0.5 indicating the formation of 1:1 adducts.
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4. Magnetic property measurements for 3.
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Figure 13S. Isothermal magnetization curves at 2K for 3.

5. Tables for Crystal Data and H-bonding

Table 1S. Crystal Data and Structure Refinement of Complexes 1-5

Complex
Empirical formula

Formula weight
Wavelength (A)
Temperature(K)
Crystal system
space group
a(d)

b(A)

c(A)

o ()

p (:)

Volume (A%)

Z

Degte. (g/em™)
Abs coeff (mm™)
F (000)

6 Range /°

Reflections collected / unique

Completeness to theta

GOF on F?
RI1,wR2 [1>20(])]
R1,wR2 (all data)
Flack parameter

1

CioHz7 Ny O3 P
Co

609.35
0.71073
153.15(2)
Orthorhombic
P2,2,2,
11.359(2)
14.395(3)
14.726(3)

2407.8(8)
4

1.681

0.857

1260
2.67-29.12
21109 / 6429
29.12,99.6 %
0.998

0.0382, 0.0780
0.0461,0.0813
0.014(11)

2

Ci3 H74 Njg O33 P
COZ

1378.87
0.71073
153.15(2)
Monoclinic
P2,

12.395(3)
18.092(4)
14.144(3)

90

115.46(3)

90

2863.7(10)

2

1.599

0.74

1440
1.95-29.14
25364/ 13844
29.14,99.1 %
1.006

0.0609, 0.1142
0.0890, 0.1280
0.005(15)

3

C33 H74 Nig O33 Py
Cl.lz

1280.00
0.71073
153.15(2)
Orthorhombic
222,
10.924(2)
22.372(5)
20.725(4)

5064.9(18)

4

1.679

1.005

2656
2.07-29.08
21860/ 6729
29.08,99.5 %
1.0452
0.0462,0.1139
0.0550,0.1186
0.025(16)

4
CioHa7 NgO3 P
Ni

609.13

0.71073
153.15(2)
Orthorhombic
P2,2,2,
11.272(2)
14.383(3)
14.7203)

2386.6(8)
4
1.695

1.98-29.12
20982 / 6263
29.12,98.4 %
0.993

0.0406, 0.0897
0.0516, 0.0941
0.009(2)

5

Csg Hya Nyg Os3 P2 Nip

1378.43
0.71073
153.15(2)
Monoclinic
P2,
12.387(3)
18.193(4)
14.163(3)
90
115.87(3)
90
2872.0(10)
2

1.594

2.91-29.04
24983 /13112
29.04,98.1 %
1.064
0.0673,0.1197
0.0998,0.1379
0.022(17)
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Table 2S. Hydrogen Bond Distances (A) and Angles (deg) in 1-3.

D-H---A d(D-H) d(H:+A) d(D---A) Z(DHA) Symmetry transformation for acceptor
1
Inter-chain hydrogen bonds
04-H4A ---08 0.820 1.873 2.674 165.21 X, Y, 2
Inter-layer hydrogen bonds
O13-H13E---02 0.850 2.028 2.869 170.18 -x+1/2, -y+1, z+1/2
Ol11-H11A---02 0.820 2.091 2.875 159.88 X, y-1/2, -z+3/2
2
Intra-chain hydrogen bonds
N7-H7A---06 0.860 2257 3.087 162.29 X,Y,Z
N10-H10B---012 0.860 2.302 3.109 156.25 x+2,y, z+1
Inter-chain hydrogen bonds
N10-H10C---021 0.860 2.142 2.896 145.98 -x+2,y-1/2, -z+2
3
Intra-layer hydrogen bonds
O8-H8:**N11 0.850 2.136 2.795 134.03 x-1/2, y+1/2, z
N13-H13A---03 0.860 2.236 2.951 140.52 x+1/2,y-1/2, z
Inter-layer hydrogen bonds
O10-H10A-+-026 0.820 1.938 2.711 156.86 x-1/2, -y+1/2, -z+2
025-H25D-*-02 0.850 1.930 2.780 178.64 X, -y+1, -z+2

Table 3S. Hydrogen Bond Distances(A) and Angles(deg) in 4 and 5

D-H---A d(D-H) d(H-+-A) d(D-:A) Z(DHA) Symmetry transformation for acceptor
4

inter-strand hydrogen bonds

O10-H10A:--O5 0.850 1.919 2.769 179.17

Inter-layer hydrogen bonds

O13-H13B---02 0.850 2.052 2.852 156.38 -x+1/2, -y+1, z-1/2

O11-H11B---02 0.820 2.104 2.893 161.19 -x+1, y-1/2, -z+3/2
5

Intra-chain hydrogen bonds

N7-H7B:--O14 0.860 2.252 3.084 162.75 x-2,y, z-1

N9-H9B-:-04 0.860 2.259 3.063 155.57 X,Y,Z

Inter-chain hydrogen bonds

N9-HO9C:--032 0.860 2.150 2.906 146.45 -x+1,y-1/2, -z+2

Table 4S. Parameter about axial chirality of 4, 4’-bipy in complexes 4 and 5

Complex Dihedral angle of Dihedral angle of C-C bond longth (A) -7 stacking (A)
bipy (1) bipy (2)
(1) UMP-bipy-Ni 6.7° 1.483 3.592
(2) CMP-bipy-Ni 4.3° -19.7° 1.489, 1.500 4.082, 3.807
3.710, 3.492

Table 5S. Summary of Similarities and Differences for Complexes 1-3.
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UMP-bipy-Co (1) CMP-bipy-Co (2) CMP-bipy-Cu (3)
Coordination sites Phosphate group Phosphate group Phosphate group
Dimension 1 1 2
Chirality sources Chirality of UMP; Chirality of CMP; Chirality of CMP;
Axial chirality; Axial chirality; Axial chirality;
Supramolecular helical
chirality
Circle unit of 1D axial One bipy unit Two bipy units Two bipy units
chirality

Table 6S. Intra- and Intermolecular Hydrogen Bonds of Pyrimidine Rings in 1-3.

D-H::A d(D-H)  dH---A) d(D--A)  Z(DHA) Symmetry transformation for
acceptor

1
N2-H2---O07 0.860 1.951 2.802 170.05 x-1,y,z
O11-H11A---02 0.820 2.091 2.875 159.88 -X, y-1/2, -z+3/2
013-H13D---01 0.850 1.978 2.820 170.19 x+1l,y-1,z

2
027-H27D---02 0.833 2.102 2.807 142.26 x-1,y, z-1
025-H25D---02 0.850 2.135 2.985 179.19 x-1,y,z-1
041-H41A---02 0.841 2.103 2.944 177.86 x-1,y, z-1
N7-H7A:--0O6 0.860 2.256 3.086 162.30 X,Y,Z
N7-H7B---028 0.860 2.192 2.938 145.02 -x+1, y+1/2, -z+1
N10-H10B---012 0.860 2.304 3.110 156.20 xt+2,y, z+1
N10-H10C---021 0.860 2.145 2.897 145.92 -x+2,y-1/2, -z+2
024-H24C---01 0850  1.973 2.821 174.53 XY,z
034-H34D---N6 0.850 1.924 2.773 177.50 x-1,y,z

3
N13-H13A:--03 0.860 2.236 2.951 140.52 x+1/2,y-1/2,z
N13-H13B---023 0.860 2.397 3.186 152.79 x+1/2,y-1/2,z
08-H8--"N11 0.850 2.136 2.795 134.03 x-1/2, y+1/2, z

S12




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


