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Table 1 : Crystal data and structure refinement parameters for Ga(P2O7)F.H3N(CH2)3NH3.3H2O (1) and Ga(P2O7)F.H3N(CH2)3NH3.H2O (2).
Formula 
Ga(P2O7)F.H3N(CH2)3NH3.3H2O (1)
Ga(P2O7)F.H3N(CH2)3NH3.H2O (2)

Chemical formula weight (g.mol-1)
392.85
356.82

Calculated density (g.cm-3)
2.015
1.996

Crystal system
monoclinic
orthorhombic

Space group
P 21/m
C m c m

a (Å)
9.5724(9)
10.3093(4)

b (Å)
7.1632(6)
15.9456(6)

c (Å)
9.9780(9)
7.2219(3)

 (°)
108.816(5)


V (Å3)
647.6(2)
1187.2(1)

Figures of Merit
M20 = 37 F20 = 61
M20 = 103 F20 = 201

Z
2
4

Radiation (Å)
1.5418
1.5418

2 range (°)
7 - 77
7 - 77

No. reflections
380
201

No. atoms
17
11

No. structural parameters
37
22

RP
0.116
0.103

RWP
0.151
0.132

RB
0.085
0.088

RF
0.063
0.082

Table 2a : Atomic coordinates and isotropic displacement parameters (Å2) for non-hydrogen atoms for Ga(P2O7)F.H3N(CH2)3NH3.3H2O (1).

Atom
x
y
z
Biso

Ga
0
0
0
0.28(2)

P1
0.2092(9)
¼
0.2534(8)
0.38(3)a

P2
0.2671(8)
¼
-0.0095(8)
0.38(3)a

F
-0.078(2)
¼
-0.031(2)
2.4(3)b

O1
0.320(1)
¼
0.1578(9)
2.4(3)b

O2a
0.295(2)
¼
0.408(1)
2.4(3)b

O2b
0.392(2)
¼
-0.069(3)
2.4(3)b

O3a
0.120(1)
0.075(1)
0.215(2)
2.4(3)b

O3b
-0.168(2)
-0.084(2)
0.055(2)
2.4(3)b

N1
-0.126(3)
¼
0.655(2)
2.8(5)c

C1
-0.101(1)
¼
0.5181(9)
2.8(5)c

C2
-0.244(1)
¼
0.4070(9)
2.8(5)c

C3
-0.212(1)
¼
0.2730(9)
2.8(5)c

N2
-0.351(2)
¼
0.156(2)
2.8(5)c

Ow1
0.621(3)
¼
0.837(3)
4d

Ow2
0.182(3)
¼
0.621(3)
4d

Ow3
½
0
½
4d

a, b and c : allowed to vary in the same manner; d : fixed
Table 2b : Atomic coordinates and isotropic displacement parameters (Å2) for non-hydrogen atoms for Ga(P2O7)F.H3N(CH2)3NH3.H2O (2).

Atom
x
y
z
Biso
Occupancy

Ga
0
0
0
1.75(9)
¼

P
0.1428(5)
0.1345(4)
¼
2.3(2)
½

F
0
-0.0505(8)
¼
2.1(2)a
¼

O1
0
0.1834(9)
¼
2.1(2)a
¼

O2
0.2472(9)
0.2000(6)
¼
2.1(2)a
½

O3
0.1336(6)
0.0812(3)
0.4318(9)
2.1(2)a
1

C1
0.1151(7)
0.4204(6)
¼
2.7(3)b
½

C2
0
0.3702(9)
¼
2.7(3)b
¼

N
0.231(1)
0.3646(7)
¼
2.7(3)b
½

Ow1
½
0.283(4)
¼
4c
0.061(2)d

Ow2
½
0.131(1)
¼
4c
0.189(2)d

a and b : allowed to vary in the same manner; c : fixed; d : allowed to vary in the opposite manner.

Table 3a : Selected bonds lengths (Å) and angles (°) for Ga(P2O7)F.H3N(CH2)3NH3.3H2O (1).

Within the GaO4F2 octahedron

Ga - F  (x2)  
1.927(8)

Ga - O3b  (x2)
1.95(2)

Ga - O3a  (x2)
2.15(2)

F- Ga - F
180

F- Ga - O3a  (x2)
89(1)

F- Ga - O3a  (x2)
91(1)

F - Ga - O3b  (x2)
91(1)

F - Ga - O3b  (x2)
89(1)

O3a- Ga - O3a
180

O3a - Ga - O3b  (x2)
91(1)

O3a - Ga - O3b  (x2)
89(1)

O3b - Ga - O3b
180

Within the diphosphate groups

P1 - O3a  (x2)
1.50(1)

P2 - O3b  (x2)
1.50(1)

P1 - O1
1.64(1)

P2 - O1
1.58(1)

P1 - O2a
1.50(1)

P2 - O2b
1.50(2)

O3a - P1 - O3a
114(1)

O3b - P2 - O3b
105(1)

O3a - P1 - O1  (x2)
106(1)

O3b - P2 - O1  (x2)
106(1)

O3a - P1 - O2a  (x2)
110(1)

O3b - P2 - O2b  (x2)
113(1)

O1 - P1 - O2a
111(1)

O1 - P2 - O2b
113(1)

P1 - O1 - P2        124(1)

Within the organic part

N1 - C1
1.46(2)

N1 - C1 - C2
109(1)

C1 - C2
1.45(1)

C1 - C2 - C3
106(1)

C2 - C3
1.46(1)

C2 - C3 - N2
109(2)

C3 - N2
1.46(1)




Most probable hydrogen bonds

N1…..O3a  (x2)
2.66(1)

N1…..F
3.02(1)

N1…..Ow2
3.08(3)

N2…..O2b
2.75(1)

N2…..Ow1
3.11(3)

N2…..O1
3.16(3)

Ow1…..F
2.75(3)

Ow1…..O2b
2.65(3)

Ow2…..O2a
2.68(3)

Ow2…..O2b
3.10(3)

Ow3…..O2a  (x2)
2.59(1)

Table 3b : Selected bonds lengths (Å) and angles (°) for Ga(P2O7)F.H3N(CH2)3NH3.H2O (2).

Within the GaO4F2 octahedron

Ga - O3  (x4)
1.953(6)

Ga - F  (x2)
1.977(5)

F - Ga - F
180

F - Ga - O3  (x4)
92.3(5)

F - Ga - O3  (x4)
87.7(4)

O3 - Ga - O3  (x2)
90.3(4)

O3 - Ga - O3  (x2)
89.7(4)

O3 - Ga - O3  (x2)
180

Within the diphosphate group

P - O1
1.666(9)

P - O2
1.50(1)

P - O3  (x2)
1.567(7)

O1 - P - O2
108.0(8)

O1 - P - O3  (x2)
101.6(7)

O2 - P - O3  (x2)
114.9(8)

O3 - P - O3
113.9(7)

P - O1 - P
124.2(6)

Within the organic part

C1 - C2
1.43(1)


C1 - N
1.49(1)


C1 - C2 - C1
112.0(9)

C2 - C1 - N
109.3(9)

Most probable hydrogen bonds

N…..F
3.09(1)

N…..O2
2.63(1)

N…..O3    (x2)
2.825(9)

N…..Ow1 (x2)
3.06(3)

Ow1….F 
2.66(7)

Ow1….O2 (x2)
2.92(3)

Ow1….N   (x2)
3.06(3)

Ow2….O2 (x2)
2.83(1)
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