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Appendix. 
 
17O NMR relaxation: 
From the measured 17O NMR relaxation rates and angular frequencies of the paramagnetic solutions, 
1/T1, 1/T2 and ω, and of the acidified water reference, 1/T1A, 1/T2A and ωA, one can calculate the 
reduced relaxation rates, 1/T1r, 1/T2r (Eq. [1] and [2]), where 1/T1m, 1/T2m are the relaxation rates of the 
bound water and Δωm is the chemical shift difference between bound and bulk water, τm is the mean 
residence time or the inverse of the water exchange rate kex and Pm is the mole fraction of the bound 
water.1,2 
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The terms 1/T1OS and 1/T2OS describe relaxation contributions from water molecules not directly bound 
to the paramagnetic centre. In previous studies it has been shown that 17O outer-sphere relaxation 
terms due to water molecules freely diffusing on the surface of Gd-polyaminocarboxylate complexes 
are negligible. For complexes with phosphate groups relaxation terms due to 2nd-sphere water 
molecules can however be important for longitudinal relaxation 1/T1r and have therefore to be 
included. 
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First-sphere contribution to 17O relaxation: 
 
The 17O longitudinal relaxation rates in Gd(III) solutions are the sum of the contributions of the 
dipole-dipole and quadrupolar (in the approximation developed by Halle for non-extreme narrowing 
conditions) mechanisms as expressed by Eq. [6]-[7], where γS is the electron and γI is the nuclear 
gyromagnetic ratio (γS = 1.76×1011 rad·s–1·T–1, γI = –3.626×107 rad·s–1·T–1), rGdO is the effective 
distance between the electron charge and the 17O nucleus, I is the nuclear spin (5/2 for 17O), χ is the 
quadrupolar coupling constant and η is an asymmetry parameter: 
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In the transverse relaxation the scalar contribution, 1/T2sc, is dominating, Eq. [8]. 1/τs1 is the sum of the 
exchange rate constant and the electron spin relaxation rate. 
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Second-sphere contribution to 17O relaxation: 
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1H NMRD: 
The measured longitudinal proton relaxation rate, R1

obs is the sum of a paramagnetic and a diamagnetic 
contribution as expressed in Eq. [15], where r1 is the proton relaxivity: 

3
1 1 1 1 1
obs d p dR R R R r Gd +⎡ ⎤= + = + ⎣ ⎦                   [15] 

The relaxivity is here given by the sum of inner-sphere, second-sphere and outer-sphere contributions:  
1 1 1,2 1is nd osr r r r= + +                   [16] 

 
Inner-sphere 1H relaxation: 
 
The inner-sphere term is given in Eq. [17], where q1st is the number of inner-sphere water molecules.3 
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The longitudinal relaxation rate of inner-sphere protons, 1/T1m
H is expressed by Eq. [18], where rGdH is 

the effective distance between the electron charge and the 1H nucleus, ωI  is the proton resonance 
frequency and ωS  is the Larmor frequency of the Gd(III) electron spin. 
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The spectral density functions are given by Eq. [19].  
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Second-sphere 1H relaxation: 
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Outer-sphere 1H relaxation: 
 
The outer-sphere contribution can be described by Eq. [27] where NA is the Avogadro constant, and Jos 
is its associated spectral density function.4,5 
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aGdH is the distance of closes approach and DGdH is the diffusion coefficient for the diffusion of a water 
proton relative to the Gd(III) complex. 
 
Electron spin relaxation: 
 
The longitudinal and transverse electronic relaxation rates, 1/T1e and 1/T2e are described by Solomon-
Bloembergen-Morgan theory modified by Powell (Eqs. [30]-[31]), where τV is the correlation time for 
the modulation of the zero-field-splitting interaction. 

( ){ }2
2 2 2 2

1

1 1 1 44 1 3
25 1 1 4

ZFS

v
e S v S v

S S
T

τ
ω τ ω τ

⎛ ⎞ ⎛ ⎞
= Δ + − +⎜ ⎟ ⎜ ⎟+ +⎝ ⎠ ⎝ ⎠

                   [30] 

2
2 2

2

1 5.26 7.18
1 0.372 1 1.24

ZFS

v
e S v S vT

τ
ω τ ω τ

⎛ ⎞ ⎛ ⎞
= Δ +⎜ ⎟ ⎜ ⎟+ +⎝ ⎠ ⎝ ⎠

                    [31] 

 
 
Temperature dependences of water exchange rates and correlation times: 
 
The exchange rates are supposed to follow the Eyring equation. In Eq. [32] ΔS‡ and ΔH‡ are the 
entropy and enthalpy of activation for the water exchange process, and kex

298 is the exchange rate 
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at 298.15 K. In Eq. [33] ΔH‡2nd is the enthalpy of activation for the second sphere water exchange 
process and kex

2nd,298 is the corresponding exchange rate at 298 K. 
2981 1 1exp exp

R 298.15 298.15
exB

ex
m

k Tk T S H Hk
h RT R Tτ

⎧ ⎫ ⎧ ⎫Δ Δ Δ ⎛ ⎞= = − = −⎨ ⎬ ⎨ ⎬⎜ ⎟
⎝ ⎠⎩ ⎭ ⎩ ⎭

‡ ‡ ‡
    [32] 

2 ,298 ‡2
2 1 1exp

298.14 298.15

nd nd
nd ex

ex
k Hk

T T
⎧ ⎫Δ ⎛ ⎞= −⎨ ⎬⎜ ⎟

⎝ ⎠⎩ ⎭

                     [33] 

 
All correlation times and the diffusion constant are supposed to obey an Arrhenius law: 
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Table S1: Proton relaxivities (r1 / mM–1 s–1) of [Gd(do3apOEt)(H2O)]–, c(GdIII) = 4.7 mM, pH = 6.30, 
at variable temperature.  
 

ν(1H) 
/MHz 5 °C 25 °C 37 °C 50 °C 

0.010 17.0 10.9 8.53 6.39 
0.014 17.0 10.9 8.53 6.41 
0.021 17.0 10.9 8.50 6.41 
0.030 17.0 10.9 8.51 6.36 
0.043 17.1 10.8 8.48 6.38 
0.062 16.9 10.8 8.50 6.40 
0.089 17.0 10.9 8.51 6.40 
0.13 16.9 10.8 8.48 6.36 
0.18 16.9 10.8 8.49 6.40 
0.26 16.9 10.9 8.40 6.39 
0.38 16.9 10.8 8.43 6.36 
0.55 16.7 10.7 8.36 6.31 
0.78 16.5 10.6 8.34 6.24 
1.1 16.0 10.4 8.16 6.17 
1.6 15.4 10.1 7.93 5.99 
2.3 14.3 9.52 7.56 5.79 
3.4 12.6 8.58 6.92 5.44 
4.8 10.9 7.57 6.12 4.93 
7.0 9.61 6.51 5.15 4.17 
10 8.75 5.48 4.45 3.64 
11 8.47 5.15 4.08 3.41 
13 8.30 4.94 3.79 3.17 
15 8.15 4.69 3.61 2.97 
17 8.08 4.56 3.51 2.91 
20 8.12 4.53 3.49 2.81 
30 8.09 4.50 3.32 2.69 
40 7.88 4.41 3.19 2.55 
60 8.11 4.33 3.09 2.44 

100 7.58 4.16 2.98 2.29 
200 7.24 4.04 2.88 2.23 
400 6.68 3.76 2.67 2.12 
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Table S2: Proton relaxivities (r1 / mM–1 s–1) of [Gd(do3apOEt2)(H2O)], c(GdIII) = 4.1 mM, pH = 6.25, 
at variable temperature.  
 

ν(1H) 
/MHz 5 °C 25 °C 37 °C 50 °C 

0.010 13.5 8.83 6.938 5.92 
0.014 13.5 8.85 6.920 5.92 

0.0208 13.5 8.80 6.945 5.93 
0.030 13.5 8.80 6.925 5.89 
0.043 13.5 8.79 6.917 5.93 
0.062 13.5 8.80 6.900 5.91 
0.089 13.5 8.78 6.932 5.92 
0.13 13.5 8.81 6.890 5.94 
0.18 13.4 8.80 6.891 5.90 
0.26 13.4 8.79 6.904 5.87 
0.38 13.4 8.80 6.885 5.84 
0.55 13.4 8.76 6.866 5.84 
0.78 13.3 8.71 6.818 5.79 
1.1 12.9 8.60 6.746 5.72 
1.6 12.4 8.34 6.612 5.64 
2.3 11.8 8.04 6.358 5.41 
3.4 10.8 7.47 5.976 5.14 
4.8 9.76 6.79 5.502 4.75 
7.0 8.52 5.97 4.787 4.21 
10 8.19 5.30 4.152 3.62 
11 7.83 4.94 3.893 3.33 
13 7.66 4.72 3.671 3.12 
15 7.53 4.56 3.529 2.97 
17 7.53 4.47 3.446 2.93 
20 7.49 4.43 3.435 2.87 
30 7.40 4.52 3.296 2.70 
40 7.38 4.35 3.198 2.55 
60 7.38 4.28 3.100 2.42 

100 6.91 4.28 3.142 2.31 
200 6.59 3.96 2.897 2.10 
400 5.89 3.87 2.799 2.01 
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Table S3: Variable temperature reduced transversal and longitudinal 17O relaxation rates of [Gd(do3apOEt)(H2O)]–, c(GdIII) = 79 mM, pH = 5.98, Pm = 1.56·10–

3  at 9.4 T. Reference was acidified H2O, pH = 6. 
 

t / °C T / K 1000/T / K–1 Pm T1 (Gd)/s T1 (H2O)/s T2(Gd)/s T2(H2O)/s ln(1/T1r) ln(1/T2r) 
8.3 281.5 3.55 1.56E-03 3.03E-03 3.58E-03 4.97E-04 3.22E-03 10.38 13.90 

15.7 288.9 3.46 1.56E-03 4.01E-03 4.72E-03 5.00E-04 3.85E-03 10.08 13.93 
24.9 298.1 3.36 1.56E-03 5.25E-03 6.07E-03 7.62E-04 4.73E-03 9.71 13.47 
34.1 307.3 3.25 1.56E-03 6.83E-03 7.94E-03 9.10E-04 5.28E-03 9.48 13.28 
43.3 316.5 3.16 1.56E-03 8.42E-03 9.94E-03 1.33E-03 6.47E-03 9.36 12.86 
52.6 325.8 3.07 1.56E-03 1.03E-02 1.23E-02 2.20E-03 7.74E-03 9.26 12.25 
61.8 335.0 2.99 1.56E-03 1.24E-02 1.46E-02 3.36E-03 8.50E-03 8.98 11.66 
71.0 344.2 2.91 1.56E-03 1.45E-02 1.71E-02 4.98E-03 1.10E-02 8.83 11.16 
80.2 353.4 2.83 1.56E-03 1.69E-02 1.89E-02 7.40E-03 1.37E-02 8.33 10.59 

 
Table S4: Variable temperature reduced transversal and longitudinal 17O relaxation rates of [Gd(do3apOEt2)(H2O)], c(GdIII) = 36 mM, pH = 6.2, Pm = 6.64·10–4  
at 9.4 T. Reference was acidified H2O, pH = 3.71. 
 

t / °C T / K 1000/T / K–1 Pm T1 (Gd)/s T1 (H2O)/s T2(Gd)/s T2(H2O)/s ln(1/T1r) ln(1/T2r) 
4.3 277.5 3.60 6.64E-04 3.51E-03 3.80E-03 1.40E-03 3.27E-03 10.40 13.33 
9.2 282.4 3.54 6.64E-04 4.19E-03 4.52E-03 1.31E-03 3.80E-03 10.19 13.53 

15.0 288.2 3.47 6.64E-04 5.00E-03 5.38E-03 1.19E-03 4.47E-03 9.98 13.74 
20.3 293.5 3.41 6.64E-04 5.94E-03 6.36E-03 1.17E-03 5.20E-03 9.72 13.81 
25.0 298.2 3.35 6.64E-04 6.65E-03 7.21E-03 1.13E-03 5.82E-03 9.78 13.89 
30.7 303.9 3.29 6.64E-04 7.66E-03 8.34E-03 1.14E-03 6.72E-03 9.68 13.91 
36.0 309.2 3.23 6.64E-04 8.60E-03 9.39E-03 1.15E-03 7.42E-03 9.60 13.91 
44.5 317.7 3.15 6.64E-04 1.05E-02 1.14E-02 1.43E-03 8.71E-03 9.34 13.69 
56.0 329.2 3.04 6.64E-04 1.32E-02 1.42E-02 2.07E-03 1.07E-02 8.94 13.28 
66.1 339.3 2.95 6.64E-04 1.56E-02 1.69E-02 3.00E-03 1.19E-02 8.85 12.84 
75.6 348.8 2.87 6.64E-04 1.83E-02 1.95E-02 4.70E-03 1.34E-02 8.55 12.24 
84.6 357.8 2.80 6.64E-04 2.09E-02 2.24E-02 6.45E-03 1.51E-02 8.52 11.80 
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Figure S1. Variable temperature reduced 17O chemical shifts of [Gd(do3apOEt2)(H2O)], c(GdIII) = 36 
mM, pH=6.2, Pm=6.64·10–4  at 9.4 T. Reference was acidified H2O, pH = 3.71. 
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Figure S2. Variable temperature reduced 17O chemical shifts of [Gd(do3apOEt)(H2O)]–, c(GdIII) = 79 
mM, pH=5.98, Pm=1.56·10–3  at 9.4 T. Reference was acidified H2O, pH = 6. 
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Table S5. Fitted parameters of [Gd(do3apOEt2)(H2O)] and [Gd(do3apOEt)(H2O)]–. The underlined 
parameters were fixed during the fitting. 
 

Parameter [Gd(do3apOEt2)(H2O)] [Gd(do3apOEt)(H2O)]– 
kex

298 [106 s–1] 4.4±0.3  20±5 
ΔH‡ [kJ mol–1] 56.8±2 61.4±5 

ΔS‡ [J mol–1 K–1] +72.7±0.5 +100.9±0.6 
A/ħ [106 rad s–1] –3.3 –3.3 

τR
298(O) [ps] 77±8 84±9 

ΕR [kJ mol–1] 20 22 
τV

298 [ps] 11.4±1.5 8.7±1.2 
ΕV [kJ mol–1] 1 1 
Δ2[1020 s–2] 0.55 0.42±0.07 

D298
GdH [10–10 m2 s–1] 25±3 25±2 

ΕDGdH [kJ mol–1] 28±1 22±1 
δgL

2 [10–2] 1.7 3.3±0.1 
τR

298(H)/ τR
298(O) 0.77±0.11 0.79±0.10 

rGdO [Å] 2.5 2.5 
rGdH [Å] 3.1 3.1 

rGdHouter [Å] 3.65 3.65 
χ(1+η2/3)1/2 [MHz] 7.58 7.58 

q 1 1 
q2nd 1 1 

τM
298

2nd [ps] 50 50 
ΔH‡

2nd [kJ mol–1] 30 30 
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r2nd
GdH [Å] 3.5 3.5 

r2nd
GdO [Å] 4.1 4.1 

 
 

Figure S3: Dependence of the chemical shift of 31P NMR signals of [Eu(do3apOEt)H2O]– on 
temperature; pH 6.5 
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Figure S4: Dependence of fraction TSAP isomer of [Eu(do3apOEt)(H2O)]– on pH; measured 
at 3 °C by 31P NMR 
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Figure S5: Dependence of fraction TSAP isomer of [Eu(do3apOEt)(H2O)]– on pH; measured 
at 3 °C by 1H NMR 
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Figure S6: Dependence of fraction TSAP isomer of [Eu(do3apOEt2)(H2O)] on pH; measured 
at 3 °C by 31P NMR. 
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Figure S7: Dependence of fraction TSAP isomer of [Eu(do3apOEt2)(H2O)] on pH; measured 
at 3 °C by 1H NMR. 
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Figure S8: Temperature dependence of UV-Vis spectra of [Eu(do3apOEt2)(H2O)]. 
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Figure S9: Temperature dependence of UV-Vis spectra of [Eu(do3apOEt)(H2O)]–. 
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Figure S10: The contact contributions to the 17O LIS measurements of [Ln(do3apOEt)(H2O)]–, 
measured at 9.4 T, 25 °C and pH 7. 
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Figure S11: 1H NMRD profile of [Gd(do3ap)(H2O)]2– complex recorded at 37 °C ( ) with 
fitted line (full line) and calculated contributions from outer-sphere (dotted line) and second-
sphere (dashed line) water. 

 



Electronic Supplementary Information for Dalton Transactions 
This journal is © The Royal Society of Chemistry 2006 
 

 16

 
References for equations. 
                                                 
1 T. J. Swift, R. E. Connick, J. Chem. Phys., 1962, 37, 307. 
2 J. R. Zimmermann, W. E. Brittin, J. Phys. Chem., 1957, 61, 1328. 
3 Z. Luz, S. Meiboom, J. Chem. Phys., 1964, 40, 2686. 
4 J. H. Freed, J. Chem. Phys., 1978, 68, 4034. 
5 S. H. Koenig, R. D. Brown III, Prog. Nucl. Magn. Reson. Spectrosc., 1991, 22, 487. 



<<
  /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


