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Supplementary Material

Crystal Structure Details for GaPO4(OH)2F.Ga(CloN 4H24)

The crystals were too small (max. size 30 x 30 x 15 gm) for single crystal X-Ray

data collection using a standard laboratory four circle diffractometer, so diffraction

data were collected at low temperature (160K) using a Bruker AXS SMART CCD

area-detector diffractometer on the high-flux single-crystal diffraction station 9.8 at

CCLRC Daresbury Laboratory Synchrotron Radiation Source, Cheshire, UK. The

experiment used X-rays of wavelength 0.6849A selected by a horizontally focusing

silicon (111) monochromator and vertically focused by a cylindrically bent palladium-

coated zerodur mirror.' The data set covered more than a hemisphere of reciprocal

space with several series of exposures, each series with a different crystal orientation

and each exposure taken over 0.20 rotation. Corrections were made for the

synchrotron beam intensity decay as part of standard inter-frame scaling procedures."
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The crystal structure of CYCLAM-GaPO was solved using the direct methods

program SHELXS-97" and refined with a fill matrix least-squares technique using the

program SHELXL-97." The final cycle of least-squares refinement included

anisotropic displacement parameters for gallium phosphorus, oxygen, fluorine, carbon

and nitrogen atoms. The hydrogen atoms of the CYCLAM were placed in chemically

sensible positions and their positions recalculated after each cycle of refinement. In all

14162 integrated intensities were measured (2.480 < 0 < 28.080), of which 2891 were

unique and 2693 observed according to the criterion that F2 > 2a(F 2). Final refinement

of the 192 least-squares parameters converged to wR(F2
obseed dat) =0.1214, wR(F aU

data) =0.1224, R(Fbsrved data) = 0.0407, S(F2 
al data) = 1.066, max. residual electron

density = 1.032e A-3. Refinement on F2 was carried out against all data; the observed

criterion F2 > 2a(F 2) was used only for calculating wR(F2
obsered dta) and R(Folmvd data)

and is not relevant to the choice of reflections for refinement. The final unit cell refined

to values of a = 13.2558(5) A, b = 10.4321 (5) A, c = 18.4382(9) A, Volume =

2549.7(2) A3 at T=160K, spacegroup Pbcn, peca = 2.542g cm-3 . Details of the final

atomic coordinates and equivalent isotropic displacement are given in Table 1.
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Table 1. Final atomic coordinates (A) and equivalent isotropic temperature factors (A2)

for CYCLAM-GaPO. Estimated standard deviations are given in parentheses.

Atom x y z Uz

Ga(1)

Ga(2)

Ga(3)

P(1)

P(2)

0(1)

0(2)

0(3)

0(4)

0(5)

0(6)

0(7)

0(8)

0(9)

F(1)

N(1)

N(2)

C(1)

C(2)

C(3)

C(4)

C(5)

0.85828(4)

1.03374(4)

1.0000

1.03739(8)

0.82844(8)

0.7915(2)

1.1244(3)

1.0584(3)

0.9271(2)

0.7593(2)

1.0619(3)

0.9036(3)

1.0529(2)

0.8922(3)

1.0000

0.9197(3)

1.1158(3)

1.2173(3)

0.9757(4)

1.0872(4)

0.8109(4)

1.2436(4)

0.24875(4)

-0.02020(5)

0.5000

0.27208(11)

-0.04431(11)

0.0950(3)

-0.0865(3)

-0.1154(3)

0.2866(3)

0.3694(3)

0.1335(3)

-0.0574(3)

0.3529(3)

0.3191(3)

0.1289(4)

0.3770(4)

0.4718(4)

0.4599(5)

0.3713(5)

0.3604(5)

0.4034(5)

0.5810(5)

0.73027(3)

0.64064(3)

0.5000

0.62236(6)

0.72430(6)

0.72936(18)

0.70442(19)

0.56256(18)

0.64704(18)

0.70603(18)

0.60451(19)

0.6619(2)

0.55598(17)

0.81706(19)

0.7500

0.4353(2)

0.4283(2)

0.4616(3)

0.3652(2)

0.3822(3)

0.4255(3)

0.5024(3)

0.00817(16)

0.01613(17)

0.00804(18)

0.0084(2)

0.0085(2)

0.0130(7)

0.0190(7)

0.0137(7)

0.0146(7)

0.0130(6)

0.0199(8)

0.0167(7)

0.0116(6)

0.0177(7)

0.0218(9)

0.0119(7)

0.0098(7)

0.0143(9)

0.0141(9)

0.0151(9)

0.0167(10)

0.0172(10)
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data cyclamgapo

audit creation-method
_chemical name_systematic

chemical name common
chemical meltingpoint
chemical formula moiety
chemical formula sum
'C2.86 H5.71 FO.29 Gal.43 N1.14

chemical formula weight

SHELXL-97

?

05.14 P1.14'
278.79

loop
atom typesymbol
atom type description
atom type scat dispersionreal
atom type scat dispersionimag
atom typescat source

TC' 'CT 0.0033 0.0016

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'H' 'H' 0.0000 0.0000
'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'N' 'N' 0.0061 0.0033

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'0' '0' 0.0106 0.0060

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'P' 'P' 0.1023 0.0942

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'Ga' 'Ga' 0.2307 1.6083

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

'F' 'F' 0.0171 0.0103

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'

symmetry cell setting

symmetryspace groupname H-M

loop_

Tsymmetry equiv_pos_as xyz
'x, y, z'
'-x+1/2, -y+1/2, z+1/2'
'-x, y, -z+1/2'
'x+1/2, -y+1/2, -z'
'-x, -y, -z'

'x-1/2, y-1/2, -z-1/2'
'x, -y, z-1/2'
'-x-1/2, y-1/2, z'

cell length a
cell length b
cell length c
cell angle-alpha
cell angle beta
cell angle gamma
cell volume
cell formula units_ Z
cell measurementtemperature
cellmeasurement reflns used
cell measurement theta min

cell measurement theta max

exptl crystal description

13.2558(5)
10.4321(5)
18.4382(9)
90.00
90.00
90.00
2549.7(2)
14
160(2)
?

?
?



exptl crystal colour

exptl crystal size max

exptl crystal size mid

exptlcrystal size-min
exptlcrystal density meas

exptlcrystaldensity diffrn

exptl crystal density method

exptlcrystal F 000
exptl absorpt coefficient mu

exptlabsorptcorrection type

exptlabsorptcorrectionT min
exptl_absorpt_correction T max

exptlabsorptprocess details

2.542
'not measured'
1904
5.566

9

2

exptl special details
f

diffrn ambient temperature
diffrn radiation wavelength
diffrn radiation type
diffrn radiation source
diffrn radiation monochromator
diffrn measurement device-type
diffrn measurement method
diffrn detector area resol mean
diffrnstandardsnumber
diffrn standards interval count
diffrnstandards interval time
diffrn standards decay %
diffrn reflns number
diffrn reflns av_ Requivalents
diffrn reflns av sigmal/netI
diffrn reflns limit h min
diffrn reflns limit h max
diffrn reflns limit k min
diffrn reflns-limit k max
diffrn reflns limit I min
diffrn reflns limit lmax
diffrn reflns theta mi
diffrn reflns theta max
reflns number total
reflns number gt
reflns threshold expression

computing data collection

computing cell refinement
computing data reduction
computing structure solution
computing structure refinement
computingmoleculargraphics
computingpublication material

160(2)
0.6849
Synchrotron
'Daresbury SRS Station 9.8'
silicon
CCD camera

2
9

14162
0.0556
0.0347
-16
17
-13
13
-20
23
2.48
28.08
2891
2693
>2sigma (I)

'SHELXS-97
'SHELXL-97

(Sheldrick, 1990)'
(Sheldrick, 1997)'

refine special details
f

Refinement of F^2^ against ALL
wR and
goodness of fit S are based on

based

reflections. The weighted R-factor

F^2^, conventional R-factors R are

on F, with F set to zero for negative F^2^. The threshold expression
of

F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc.
and is

S5
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not relevant to the choice of reflections for refinement. R-factors

based
on F^2^ are statistically about twice as large as those based on F,

and R-
factors based on ALL data will be even larger.

refine is structure factor coef Fsqd
_refine is matrix type full
refine is weighting-scheme caic
refine is weighting details
'calc w=1/[\s^2^(Fo^2^)+(0.0648P)A2A+i9.5071PI where

P=(Fo^2^+2Fc^2^)/3'
atom sites solution primary
atom sites solution secondary
atom sites solution hydrogens
refine ls hydrogen treatment
refine is extinction method
refine ls extinction coef
refine ls number reflns
refine isnumberparameters
refine ls number restraints
-refine ls R factor all
refine ls R factor gt
refine is wR factor ref
refine is wR factor gt
refine is goodness of fit ref
_refine ls restrained S all
refine is shift/sumax
refine is shift/su mean

direct
difmap
geom
mixed
none

2891
192
0
0.0427
0.0407
0.1224
0.1214
1.066
1.066
0.001
0.000

loop
atom site label

_atomsitetype_symbol
_atom site fract x
_atom site fract y
atom site fract z
atom site U iso or equiv
atom site_adp_type

_atom site-occupancy
atom site symetrymultiplicity

_atom site calc flag
atom site refinement flags
_atom site disorder assembly
atom site disordergroup

Gal Ga 0.85828(4) 0.24875(4) 0.73027(3) 0.00817(16) Uani 1 1 d . . .
Ga2 Ga 1.03374(4) -0.02020(5) 0.64064(3) 0.01613(17) Uani 1 1 d . . .
Ga3 Ga 1.0000 0.5000 0.5000 0.00804(18) Uani 1 2 dS . .
P1 P 1.03739(8) 0.27208(11) 0.62236(6) 0.0084(2) Uani 1 1 d . . .
P2 P 0.82844(8) -0.04431(11) 0.72430(6) 0.0085(2) Uani 1 1 d . . .
01 0 0.7915(2) 0.0950(3) 0.72936(18) 0.0130(7) Uani 1 1 d . . .
02 0 1.1244(3) -0.0865(3) 0.70442(19) 0.0190(7) Uani 1 1 d . . .
03 0 1.0584(3) -0.1154(3) 0.56256(18) 0.0137(7) Uani 1 1 d . . .
04 0 0.9271(2) 0.2866(3) 0.64704(18) 0.0146(7) Uani 1 1 d . . .
05 0 0.7593(2) 0.3694(3) 0.70603(18) 0.0130(6) Uani 1 1 d . . .
06 0 1.0619(3) 0.1335(3) 0.60451(19) 0.0199(8) Uani 1 1 d . . .
07 0 0.9036(3) -0.0574(3) 0.6619(2) 0.0167(7) Uani 1 1 d . . .
08 0 1.0529(2) 0.3529(3) 0.55598(17) 0.0116(6) Uani 1 1 d . . .
09 0 0.8922(3) 0.3191(3) 0.81706(19) 0.0177(7) Uani 1 1 d . . .
Fl F 1.0000 0.1289(4) 0.7500 0.0218(9) Uani 1 2 d S . .
Ni N 0.9197(3) 0.3770(4) 0.4353(2) 0.0119(7) Uani 1 1 d . . .
N2 N 1.1158(3) 0.4718(4) 0.4283(2) 0.0098(7) Uani 1 1 d . . .
Cl C 1.2173(3) 0.4599(5) 0.4616(3) 0.0143(9) Uani 1 1 d . . .
HlA H 1.2672 0.4447 0.4241 0.017 Uiso 1 1 calc R . .



S7

H1B H 1.2182 0.3875 0.4946 0.017 Uiso 1 1 calc R . .
C2 C 0.9757(4) 0.3713(5) 0.3652(2) 0.0141(9) Uani 1 1 d . . .
H2A H 0.9629 0.4482 0.3370 0.017 Uiso 1 1 calc R
H2B H 0.9537 0.2977 0.3371 0.017 Uiso 1 1 calc R
C3 C 1.0872(4) 0.3604(5) 0.3822(3) 0.0151(9) Uani 1 1 d . . .
H3A H 1.1006 0.2809 0.4077 0.018 Uiso 1 1 calc R
H3B H 1.1261 0.3608 0.3377 0.018 Uiso 1 1 calc R
C4 C 0.8109(4) 0.4034(5) 0.4255(3) 0.0167(10) Uani 1 1 d . . .
H4A H 0.7804 0.3335 0.3986 0.020 Uiso 1 1 calc R
H4B H 0.8028 0.4811 0.3972 0.020 Uiso 1 1 calc R
C5 C 1.2436(4) 0.5810(5) 0.5024(3) 0.0172(10) Uani 1 1 d

H5A H 1.2279 0.6541 0.4720 0.021 Uiso 1 1 calc R
H5B H 1.3158 0.5819 0.5113 0.021 Uiso 1 1 calc R

loop_
atom site aniso label
atomsite aniso U_11
atom site aniso U _22
atom site aniso U_33
atom site aniso U 23
atom siteanisoU_13
atom site aniso U 12

Gal 0.0090(3) 0.0088(3) 0.0067(3) -0.00096(16) 0.00063(16) -

0.00123(17)
Ga2 0.0125(3) 0.0145(3) 0.0214(3) 0.0038(2) -0.0006(2) -0.00022(19)
Ga3 0.0064(3) 0.0124(3) 0.0053(3) -0.0017(2) -0.0002(2) -0.0003(2)
P1 0.0058(5) 0.0124(5) 0.0069(5) 0.0000(4) 0.0003(4) 0.0018(4)
P2 0.0081(5) 0.0075(5) 0.0097(5) 0.0001(4) -0.0010(4) -0.0010(4)
01 0.0097(15) 0.0082(15) 0.0211(17) 0.0009(12) -0.0014(13) 0.0001(12)
02 0.0220(18) 0.0169(17) 0.0180(17) -0.0062(14) -0.0121(14)
0.0087(14)
03 0.0178(16) 0.0080(14) 0.0152(16) -0.0019(12) 0.0009(13) -
0.0010(12)
04 0.0073(15) 0.0235(17) 0.0129(15) 0.0073(13) 0.0027(12) 0.0067(13)
05 0.0107(15) 0.0143(16) 0.0140(15) 0.0007(12) 0.0013(13) 0.0054(13)
06 0.030(2) 0.0138(16) 0.0164(17) -0.0031(13) 0.0096(15) 0.0049(15)
07 0.0092(15) 0.0174(16) 0.0235(18) -0.0082(14) 0.0058(13) -
0.0048(13)
08 0.0088(14) 0.0182(16) 0.0078(14) 0.0030(12) 0.0017(11) 0.0019(12)
09 0.0170(17) 0.0199(17) 0.0160(16) -0.0090(14) -0.0092(14)
0.0087(14)
Fl 0.027(2) 0.019(2) 0.019(2) 0.000 -0.0073(18) 0.000
N1 0.0109(18) 0.0154(18) 0.0094(17) -0.0027(14) -0.0026(14) -

0.0002(15)
N2 0.0079(17) 0.0136(18) 0.0079(17) -0.0022(14) 0.0021(14) -

0.0014(14)
Cl 0.010(2) 0.021(2) 0.013(2) 0.0030(18) 0.0023(17) 0.0024(18)
C2 0.017(2) 0.015(2) 0.010(2) -0.0039(17) 0.0000(17) -0.0011(18)
C3 0.016(2) 0.015(2) 0.014(2) -0.0056(18) 0.0053(18) 0.0001(18)
C4 0.012(2) 0.023(2) 0.015(2) -0.0010(19) -0.0063(18) -0.0032(18)
C5 0.009(2) 0.025(2) 0.019(2) 0.002(2) -0.0020(17) -0.0038(19)

_geom-special details
f

All esds (except the esd in the dihedral angle between two l.s.
planes)
are estimated using the full covariance matrix. The cell esds are

taken
into account individually in the estimation of esds in distances,

angles
and torsion angles; correlations between esds in cell parameters are

only
used when they are defined by crystal symmetry. An approximate
(isotropic)
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treatment of cell esds is used for estimating esds involving l.s.

planes.

loop_

_geom bond atom site label 1

_geom bond atom site label_2

geom bond distance
_geom bond-site symmetry_2

_geom bond publ flag
Gal 09 1.817(3) .?

Gal 04 1.828(3) .?

Gal 01 1.832(3) .?

Gal 05 1.872(3) .?

Gal Fl 2.286(2) .?

Ga2 06 1.776(4) .?

Ga2 03 1.779(3) .?

Ga2 07 1.811(3) . ?
Ga2 02 1.818(3) .?

Ga3 08 1.978(3) . ?
Ga3 08 1.978(3) 5 766 ?
Ga3 N2 2.047(4) . ?
Ga3 N2 2.047(4) 5 766 ?

Ga3 Nl 2.050(4) . ?
Ga3 Nl 2.050(4) 5 766 ?
P1 08 1.500(3) . ?
P1 06 1.518(3) . ?
P1 09 1.536(3) 3 756 ?
P1 04 1.539(3) . ?
P2 05 1.509(3) 8 755 ?
P2 02 1.521(3) 3 756 ?

P2 07 1.529(3) . ?
P2 01 1.536(3) .?

02 P2 1.521(3) 3 756 ?

05 P2 1.509(3) 8 765 ?
09 P1 1.536(3) 3 756 ?
Fl Gal 2.286(2) 3_756 ?
Ni C4 1.480(6) .

Ni C2 1.491(6) . ?
N2 C3 1.488(6) .?

N2 Cl 1.485(6) .?

Cl C5 1.511(7) .?

C2 C3 1.515(7) . ?
C4 C5 1.521(7) 5 766 ?
C5 C4 1.521(7) 5766 ?

loop

geom angle atom site label_1

_geom angle atom site label_2

_geom angle atom site label 3

_geom angle

_geom angle site symmetry 1

geomanglesite symmetry 3

_geom anglepublflag
09 Gal 04 121.91(17)
09 Gal 01 118.76(16) . . ?
04 Gal 01 114.98(16) . .?

09 Gal 05 96.44(15) . .?

04 Gal 05 90.23(14) . .?

01 Gal 05 104.36(15) . .?

09 Gal Fl 82.96(12) . . ?
04 Gal Fl 80.89(11) . . ?
01 Gal Fl 85.38(14) . . ?
05 Gal Fl 169.01(13) . . ?
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06 Ga2 03 99.32(15) . .?

06 Ga2 07 118.33(17) . . ?
03 Ga2 07 103.29(16) . .?

06 Ga2 02 116.58(18) . . ?
03 Ga2 02 100.93(16) . . ?
07 Ga2 02 114.10(18) . . ?
08 Ga3 08 179.999(1) . 5 766 ?
08 Ga3 N2 87.69(14) . .?

08 Ga3 N2 92.32(14) 5 766 .

08 Ga3 N2 92.32(14) . 5 766 ?
08 Ga3 N2 87.68(14) 5 766 5 766 ?
N2 Ga3 N2 179.999(1) . 5_766 ?
08 Ga3 N1 90.10(15) . . ?
08 Ga3 Ni 89.90(15) 5 766 . ?
N2 Ga3 Ni 85.59(15) . . ?
N2 Ga3 Ni 94.41(15) 5 766 . ?
08 Ga3 Ni 89.90(15) . 5 766 ?
08 Ga3 Ni 90.10(15) 5 766 5 766 7
N2 Ga3 Ni 94.41(15) . 5 766 ?
N2 Ga3 Ni 85.59(15) 5 766 5 766 ?
Ni Ga3 Ni 180.0 . 5 766 ?
08 P1 06 109.20(19) . . ?
08 P1 09 109.31(19) . 3 756 ?
06 P1 09 109.4(2) . 3 756 ?
08 P1 04 108.43(18) . . ?
06 P1 04 111.2(2) . . ?
09 P1 04 109.3(2) 3 756 . ?
05 P2 02 109.71(19) 8 755 3 756 ?
05 P2 07 106.31(19) 8 755 . ?
02 P2 07 110.9(2) 3 756 . ?
05 P2 01 109.42(19) 8 755 . ?
02 P2 01 110.6(2) 3_756 . ?
07 P2 01 109.8(2) . . ?
P2 01 Gal 132.5(2) . . ?
P2 02 Ga2 136.1(2) 3 756 . ?
P1 04 Gal 134.5(2) . . ?
P2 05 Gal 152.6(2) 8 765 . ?
P1 06 Ga2 137.2(2) . . ?
P2 07 Ga2 139.8(2) . . ?
P1 08 Ga3 144.4(2) . . ?
P1 09 Gal 131.4(2) 3 756 . ?
Gal Fl Gal 113.67(18) . 3_756 ?
C4 Ni C2 112.7(4) . . ?
C4 Ni Ga3 117.4(3) . . ?
C2 Ni Ga3 105.7(3) . . ?
C3 N2 Cl 113.7(4) . . ?
C3 N2 Ga3 106.8(3) . . ?
Cl N2 Ga3 115.1(3) . . ?
N2 Cl C5 110.2(4) . . ?
Ni C2 C3 107.9(4) . . ?
N2 C3 C2 108.0(4) . . ?
Ni C4 C5 112.1(4) . 5 766 ?
Cl CS C4 114.5(4) . 5766 ?

diffrn measured fraction theta-max 0.930

diffrn reflns theta full 28.08
diffrn measured fraction theta full 0.930

refine diff density max 1.232
refine diffdensity min -1.791
refine diff density_rms 0.205

#==END
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