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General Information

The solvents (methanol, ethanol, acetonitrile and benzene) used for the reactions
were distilled and dried according to standard procedures. The metal salts viz., palladium
(IT) chloride and copper (II) acetate monohydrate obtained from Aldrich, were used
without any further purification. All the ligands '' and the metal-complexes were purified
by recrystallization choosing appropriate mixture of solvents; while the intermediates,
depending upon the need, were purified by both column chromatographic and
recrystallization techniques. Chromatography was performed using either silica gel (60-
120, 100-200 and 230-400 mesh) or neutral aluminium oxide. For thin layer
chromatography, aluminium sheets pre-coated with silica gel (Merck, Kieselgel60, Fys4)
were employed. Infrared spectra were recorded on a Perkin-Elmer Spectrum 1000 FTIR
spectrometer; the spectral positions (absorption maxima) are given in wave numbers (cm™).
'H NMR spectra were recorded using Bruker AMX-400 (400 MHz) spectrometer. For 'H
NMR spectra, the chemical shifts are reported in ppm relative to SiMes (TMS) as an
internal standard and coupling constants are presented in Hz. Elemental analysis were
performed performed using a Eurovector model EA3000 CHNS elemental analyzer. Mass
spectra were determined on a JOEL JMS-600H spectrometer in FAB™ mode using 3-
nitrobenzyl alcohol as a liquid matrix. The initial phase transitions and corresponding
temperatures for the complexes were determined by a polarizing optical microscope
(POM) (Leitz DMRXP or Leica DMLP) equipped with a Mettler FP82HT hot stage
controlled by a Mettler FP90 central processor. Initially, the optical textural observations
were performed using untreated clean glass slides; for confirmation of mesophases two

differently surface-coated slides, one treated for planar alignment, the other for
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homeotropic alignment were used. The phase transition temperatures and associated
enthalpies were determined from thermograms recorded at a scanning rate of 5 °C/min on a
differential scanning calorimeter (Perkin Elmer DSC-7) calibrated using pure indium as a
standard. X-Ray diffraction studies were carried on both aligned and powder samples filled
in Lindemann capillaries. These experiments were performed using CuK, radiations (A =
1.5418 A) from a fine focus sealed-tube generator (Enraf Nonius FR590), in conjunction

with Image plate setup.

Structural characterization of copper complexes

DCu-7: A brown solid; IR (KBr pellet): Vix in cm’! 2925, 2858, 2225, 1605, 1436 and
1176; MS (FAB+): m/z for CggH93N4OcCu (M+1), Calculated: 1350.3, Found: 1351.5.
Anal. calc for CggHjpo NsOcCu; C, 76.44; H, 7.61; N, 4.15. Found: C, 76.78; H, 7.31; N,
4.14.

DCu-8: A brown solid; IR (KBr pellet): Vi in em’' 2923, 2852, 2225, 1604, 1436 and
1176; Anal. calc for CggH19sN4OsCu; C, 76.63; H, 7.75; N, 4.06. Found: C, 76.35; H, 8.07;
N, 3.95.

DCu-9: A brown solid; IR (KBr pellet): Viyax in cm’! 2923, 2852, 2225, 1604, 1436 and
1176; Anal. calc for CooH1190N4OcCu; C, 76.81; H, 7.88; N, 3.98. Found: C, 76.78; H, 7.31;
N, 4.0.

DCu-10: A brown solid; IR (KBr pellet): Viax in cm’! 2924, 2852, 2226, 1603, 1436 and
1175; Anal. calc for Co;H;14N4O¢Cu, C, 76.98; H, 8.0; N, 3.90. Found: C, 76.93; H, 7.36;
N, 4.01.

Structural characterization of palladium complexes

DPd-7: A yellow solid; IR (KBr pellet): Viyax in cm’! 2920, 2852, 2224, 1604, 1423 and
1198; "H NMR (400 MHz, CDCl3): § 7.68 (d, J = 8.0 Hz, 4H, Ar), 7.63 (d, J = 8.3 Hz, 4H,
Ar), 7.56 (s, 2H, CH=N), 7.53 (d, /= 8.5 Hz, 4H, Ar), 7.21 (d, J = 8.4 Hz, 4H, Ar), 7.18 (d,
J=28.3 Hz, 4H, Ar), 7.01 (d, J= 7.9 Hz, 2H, Ar), 6.99 (d, /= 8.1 Hz, 4H, Ar), 6.12(dd, J =
8.7, J =1.7 Hz, 2H, Ar), 5.5(d, J = 1.7 Hz, 2H, Ar), 4.00(t, J = 6.5 Hz, 4H, 2 x OCH,),
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3.77(t, J= 6.5 Hz, 4H, 2 x CHy), 2.6 (t, J = 7.7 Hz, 4H, 2 x Ar-CH;), 1.83-1.26 (m, 52H,
26 x CH»), and 0.87 (t, J = 6.6 Hz, 6H, 2 x CHj3); MS (FAB+): m/z for CgeHi92N4OgPd;
Calculated: 1392.6, Found: 1392.8. Anal. calc for CgsH o, N4OcPd; C, 74.09; H, 7.37; N,
4.02. Found: C, 74.53; H, 7.1; N, 3.88.

DPd-8: A yellow solid; IR (KBr pellet): Vs in cm™ 2924, 2852, 2224, 1605, 1423 and
1198; "H NMR (400 MHz, CDCls): § 7.68 (d, J = 8.2 Hz, 4H, Ar), 7.63 (d, J = 8.3 Hz, 4H,
Ar), 7.56 (s, 2H, CH=N), 7.53 (d, /= 8.5Hz, 4H, Ar), 7.21 (d, J = 8.4 Hz, 4H, Ar), 7.18 (d,
J=28.3 Hz, 4H, Ar), 7.01 (d, J= 7.9 Hz, 2H, Ar), 6.99 (d, J = 8.1 Hz, 4H, Ar), 6.12(dd, J =
8.7, J=1.7 Hz, 2H, Ar), 5.5(d, J= 1.7 Hz, 2H, Ar), 4.00(t, J = 6.5 Hz, 4H, 2 x OCHy), 3.8
(t, J=6.3 Hz, 4H, 2 x CH»), 2.6 (t, /= 7.7 Hz, 4H, 2 x Ar-CH3), 1.83-1.26 (m, 56H, 28 X
CH,), and 0.87 (t, J = 6.6 Hz, 6H, 2 x CHj); MS (FAB"): m/z for CgsH;0sN4OsPd,
Calculated: 1420.9, Found: 1421.1. Anal. calc for CggHi9sN4sOcPd; C, 74.32; H, 7.51; N,
3.94. Found: C, 74.67; H, 7.11; N, 3.89.

DPd-9: A yellow solid; IR (KBr pellet): Viyax in cm’! 2924, 2852, 2224, 1605, 1423 and
1198; "H NMR (400 MHz, CDCl3): § 7.68 (d, J = 8.4 Hz, 4H, Ar), 7.63 (d, J = 8.0 Hz, 4H,
Ar), 7.56 (s, 2H, CH=N), 7.53 (d, /= 8.0Hz, 4H, Ar), 7.21 (d, J = 8.0 Hz, 4H, Ar), 7.18 (d,
J=28.4 Hz, 4H, Ar), 7.01 (d, J = 8.0 Hz, 2H, Ar), 6.99 (d, J = 8.0 Hz, 4H, Ar), 6.12(dd, J =
8.3,J=1.7 Hz, 2H, Ar), 5.5 (d, J= 1.7 Hz, 2H, Ar), 4.00(t, /= 6.5 Hz, 4H, 2 x OCH>), 3.8
(t, J=6.3 Hz, 4H, 2 x CH,), 2.6 (t, J= 7.7 Hz, 4H, 2 x Ar-CH,), 1.83-1.26 (m, 60H, 28 x
CH,), and 0.87 (t, J = 6.6 Hz, 6H, 2 x CHj3; Anal. calc for CooH;10N4O¢Pd; C, 74.53; H,
7.64; N, 3.86. Found: C, 74.22; H, 7.84; N, 3.84.

DPd-10: A yellow solid; IR (KBr pellet): Vyax in cm™ 2920, 2851, 2226, 1605, 1423 and
1195; "H NMR (400 MHz, CDCls): § 7.68 (d, J = 8.4 Hz, 4H, Ar), 7.63 (d, J= 8.0 Hz, 4H,
Ar), 7.56 (s, 2H, CH=N), 7.54 (d, /= 8.4Hz, 4H, Ar), 7.21 (d, J= 8.4 Hz, 4H, Ar), 7.18 (d,
J=28.3 Hz, 4H, Ar), 7.01 (d, /= 7.9 Hz, 2H, Ar), 6.99 (d, /= 8.1 Hz, 4H, Ar), 6.12(dd, J =
8.7,J=1.7 Hz, 2H, Ar), 5.5 (d, J= 1.7 Hz, 2H, Ar), 4.00(t, /= 6.8 Hz, 4H, 2 x OCH,), 3.8
(t, J=6.3 Hz, 4H, 2 x CH,), 2.6 (t, J= 7.7 Hz, 4H, 2 x Ar-CH,), 1.83-1.26 (m, 64H, 32 x
CH,), and 0.87 (t, J = 6.6 Hz, 6H, 2 x CHs); Anal. calc for Co;H;14N4O¢Pd; C, 74.75; H,
7.77; N, 3.79. Found: C, 74.94; H, 7.14; N, 3.9.
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Table S1: Electronic absorption spectral data obtained for the micromolar solutions (in
CH,Cl,) of dimeric bidentate ligands and their Cu(Il) and Pd(IT) complexes

Compounds AMnm) € A (nm) €
(LMol 'ecm™) (LM"'em™)

DL-5 296.2 4705.3 345.5 2777.4
DL-6 296.2 3834.2 345.5 2148.2
DL-7 296.2 1348.2 345.5 811.70
DL-8 296.2 2286.6 345.5 1287.9
DL-9 296.2 4512.1 345.5 2557.2
DL-10 296.2 4208.8 345.5 2215.7
DCu-6 303.4 10941.5 366.6 4683.9
DCu-7 303.4 16098.9 366.6 65854
DCu-8 303.4 18712.6 366.6 6286.7
DCu-9 303.4 15244.1 366.6 4824.7
DCu-10 303.4 17139.6 366.6 6818.2
DPd-6 302.4 15999.3 402.6 2960.3
DPd-7 302.4 13780.8 402.6 2853.4
DPd-8 302.4 14042.3 402.6 2890.0
DPd-9 302.4 15366.6 402.6 2899.2
DPd-10 302.4 16052.3 402.6 2881.4

The absorption band occurring in the region of 367-403 nm for the metal complexes can be
ascribed to d-d transition that supports their square planar geometry: see for example, (a)
N.Raman, V.Muthuraj, S.Ravichandran and A.Kulandaisamy, Pro. Indian Acad. Sci.
(Chem.Sci), 2003, 115, 161. (b) A. H. Al-Kubaisi, Bull. Korean Chem.Soc., 2004, 25, 37.
(¢) N. Raman, J. Dhaveethu Raja and A. Shakthivel, J.Chem., 2007, 119,303. (d) M.
Tuncel, A. Ozbulbul and S. Serin, Reac. Funct. Polym. 2008, 68,292. (¢) H. Furuta, H.
Maeda and A. Osuka, Inorg. Chem. Commun. 2003, 6, 162. (f) B. Bilgin-Eran, C. Yorur
and S. Uzman, J. Orgmet. Chem. 2002,655,105.
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Figure S1: Electronic absorption spectra of ligand DL-6 and its Cu(II) and Pd(II)
complexes in CH,Cl,
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Figure S2: The layer spacing (d) as a function of temperature obtained in the smectic
phases on cooling through the I-N phases for dimers (a) DL-5, (b) DL-6 and (c) DL-7

Table S2: Estimated molecular lengths (//A), layer spacings (d/A), d/I ratio and structural
assignment of the smectic phases of dimers.

Dimer Temperature /°C d/A d/l Mesophase
(1 /A)

DL-5 118 62.6 1.56 SmA4
(40.1) 95.5 64.8 1.62 SmA4p
DL-6 151.5 72.5 1.76 SmAy4
(41.3) 99 70.1 1.68 SmC,
DL-7 90 70.6 1.65 SmAy4
(42.7) 82.5 71.5 1.67 SmAgp
DL-10 110 23.6 0.5 SmA,
(46.1)

(b)

Figure S3: Space filling models of energy minimized molecular structures of dimeric
ligands DL-5 (a) and DL-6 (b).




<<
  /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
  /CreateJDFFile false
  /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

  /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


