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GENERAL

Experiments were performed under an argon atmosphere using a Schlenk line
contained within a regular atmosphere negative pressure radiological containment
glovebox. Strict radiological control and safety practices were observed during the
manipulation of highly radioactive neptunium-237(half life 2.144 x 10° years). All
solvents were anhydrous grade purchased from Sigma-Aldrich and used without
further purification, pyridine-Ds was dried over molecular sieves (4x). UV/Vis/nIR
were recorded on a Varian Cary, Infra-red spectra were recorded on a Bruker
Equinox Spectrometer and 'H NMR were recorded on a Agilent DD2 400MHz

spectrometer, equipped with a 5mm HCX indirect probe with z-gradient.

X-RAY DIFFRACTION
Figure S1. Ball and Stick Structures of the tetrameric unit [{NpOz(salen)}s(us-
K)2][LiPy2]2, 2.

Crystal data for complex 2; Cg4H76K2Li2N12016Nps, M = 2549.65, monoclinic, a =
16.766(10), b = 14.812(9), c = 23.441(14) A, B = 96.680(6)°, V = 5732(4) A3, T =
205(2) K, space group P21/n,Z =2, D. = 1.477 g cm~3, Mo-K radiation (A= 0.71073
R), n=3.722 mm1, yellow prismatic crystal with dimensions 0.05 x 0.04 x 0.03 mm,



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

11300 reflections measured, 5533 unique reflections (Rint = 0.0906), 2936
reflections with I > 2¢(1). Final R (I > 20(I)), R1 = 0.1446, wR2 = 0.2208. Final R (all
data), R1=0.3153, wRz = 0.3537

Figure S2. ORTEP (50% probability ellipsoids) view of 1 displaying the two
[K(18C6)Py]" groups.
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IR Spectra

Figure S3. Infrared spectra of the yellow solid obtained from the reaction of salenK, and
[(NpO2Pys)(KI2Py2)]n in pyridine before dissolution with 18-C-6 (green) and of crystals
of 1, [{NpOz(salen)}4(ps-K)2][K(18C6)Py]2 (blue).

(Green); stretches at 986, 951, 931, 907, 887, 854, 793, 779, 764, 750, 709, 691, 663,
634, 622, 644 and 601cm’

(Blue); stretches at 962, 910, 837, 827sh 791, 775, 756, 741, 703, 669, 655, 646, 638,
633,624 and 606 cm’™
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Figure S4. Infrared spectra of [(NpO2Pys)(KI,Py,)|n (Purple) and of 1,
[{NpOz(salen)}s(pns-K)2][K(18C6)Py]: crystals (Blue).

(Purple); stretches at 989, 951, 885, 875, 808, 750, 698, 677, 654, 642, 623 and 606 cm’!
(Blue); stretches at 962, 910, 837, 827sh 791, 775, 756, 741, 703, 669, 655, 646, 638,
633,624 and 606 cm’
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Figure S5. Infrared spectra of the X-ray quality crystals of 1, [{NpO2z(salen)}(us-
K)2][K(18C6)Py]- (blue) and of the bulk precipitate of 1 (red).

(Blue); stretches at 962, 910, 837, 827sh 791, 775, 756, 741, 703, 669, 655, 646, 638,

633,624 and 606 cm’

(Red); stretches at 962, 910, 837, 789, 756, 741, 702, 683, 665, 652, 644, 636, 627, 617,

and 611 cm™
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Spherical hydrodynamic radius

The spherical hydrodynamic radius (called Stokes radius) of the molecule was
calculated from the Stokes-Einstein equation and compared to the value obtained
from the solid state structure and with a similar reference compound in the same
solvent:
ky.T

Tsph (7spn = m)
n (Pa.s) = viscosity of the medium ; kg (m?*kg.s-2.K-1) = Boltzmann constant.
T : absolute temperature (K); D : diffusion coefficient (m?.s1)
The hydrodynamic radii calculated from the measured coefficient diffusion values
are in good agreement with the spherical radii were evaluated from the crystal
structure by considering the volume of the ellipsoid determined by the three main

dimensions and calculating the radius of a sphere of the same volume.

Table S6. Diffusion coefficient values and estimated spherical radii.

I'sph rsph [A] (evaluated from
Solvent Compound D [m?.s1] .
[A]exp crystal structure)
Pyridine
n=0.879 4.40x 1010+ 5.9 for {[NpO(salen)]2[ps-
tetramer 5.7
mPa.s 0.2x10-10 K]}2%

(298K)
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Figure S7. tHNMR of 1 in Pyridine-Ds at 60°C and 400 MHz(integration included).
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Figure S8. 1H NMR of 1 in Pyridine-Ds at 60°C and 400 MHz (Full Spectrum).

o000 * fe)

® Complex 1

© Pyridine

© Hexane

O Diisopropylether
* 18-Crown-6 ether




Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

Figure S9. THNMR of 1 in Pyridine-Ds at 25°C and 400 MHz (Negative Region).

=8 -10 -15 -20 -25 -30 =35 -40 -45 -50 =55 ppm

Figure $10. Near infra-red region of the electronic absorption spectra for NpOx*
species; Red: 1 in pyridine, (Np concentration 0.81 mM), Blue: [(NpO2Pys) (KIzPy2)]n
in pyridine (Np concentration 0.46 mM).



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

2400 -
2200 A
2000 -
1800 A
1600 A
1400 A
1200 A
1000 A

800 1

Molar Extinction Coefficient/L Mem™

600 -

400 -

200 A

0 L] L] L] L] L] L] L] L] L] L] L] L]
960 965 970 975 980 985 990 995 1000 1005 1010 1015 1020 1025 1030
Wavelength/nm




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /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 <>
    /ENG ()
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


