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Abstract: The reaction of gallium (III) nitrate octahydrate with the proton 
transfer compound (pydaH٢)٢+ (pydc)٢– ( where  pyda  is ٢،٦-
pyridinediamine and pydcH٢ is ٢،٦-pyridinedicarboxylic acid) leads to the 
formation of (C٥H٨N٣) [Ga(C٧H٣NO٤)٢] · ٤H٢O · CH٣OH. The crystal 
system of the anionic complex is triclinic with space group Pī and two 
molecules per unit cell. The unit cell parameters are a=(٢)١٠,٢٣٨ Å, 
b=(٢)١٠,٤٢٨ Å, c=(٢)١٣,٨٣٨ Å, α=(٣)٧٠,٣٧٥°, β=(٣)٧٧,٩٣٨°, 
γ=(٣)٦٤,١٢٠°. The structure has been refined to a final value for the 
crystallographic R factor of ٠,٠٥٧٩ based on ٤٧٠٣ reflections with I >
٢σ(I).
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Introduction
Preparation and characterization of self assembling compounds has been of 
interest in the recent years [١, ٢]. These self assembling systems are formed 
through noncovalent interactions. The intermolecular forces in such systems 
may involve hydrogen bonding, ion pairing, π-π stacking, hydrophobic or 
hydrophilic, donor-acceptor and host-guest interactions. Often one or a 
combination of these interactions can result in the formation of specific self 
assembling systems. 

In this regard the proton transfer compound LH٢ (LH٢ is (pydaH٢)٢+

(pydc)٢– where pyda =٢،٦-pyridinediamine and pydcH٢ = ٢،٦-pyridine-
dicarboxylic acid) was prepared by our research group previously[٣]. 
Several complexes were synthesized using this proton transfer system and 
their X-ray crystal structures were reported. Some of these complexes 
possess (pydc)٢– ligand and also (pydaH)+ fragment, where pyda in its 
protonated form acts as a counter ion of the anionic complex[١٠-٤]. There 
are also some other complexes of LH٢ in which no counter ion is observed in 
the structure [٧, ١٤-١١]. Here, we report the synthesis and X-ray crystal 
structure of Ga(III) complex with the above proton transfer system.

Experimental
An aqueous solution of gallium(III) nitrate octahydrate  (٠,٨٩٠ g, ٠,٢٢٥
mmol in ٢٠ mL of water) was added to a solution of LH٠,١٢٥) ٢ g, ٠,٤٥٠
mmol) in water (١٠ mL). The consequent solution was left at room 
temperature for ٢٤ hours. The resulting yellow crystals were solved in 
methanol and suitable crystals for X-ray analysis were obtained after ١٢
hours.

Results and discussion
The reaction of LH٢ ligand with gallium (III) nitrate octahydrate in a ٢:١
molar ratio leads to the formation of the title complex. There is a list of 
crystal data and structure refinement in the table ١.  The molecular structure 
of the compound exhibits a six coordinate anionic complex accompanied by 
a counter ion. There is also one uncoordinate methanol molecule in the 
crystal structure as well as four water molecules. Figure ١ illustrates the 
molecular structure of the title complex. The central ion is coordinated by 
two ( pydc)٢– ligands via two O atoms and one N atom from each ligand. The 
geometry of the complex is distorted octahedral. The two (pydc)٢– groups are 
approximately perpendicular to  each  other  as  specified  by  some  of the  
torsion angles and bond angles. The torsion angles 
O(٨)―Ga(١)―N(١)―C(٢) and O(٨)―Ga(١)―N(١)―C(٦) are -(٢)٩٠,٧°  
and (٢)٩١,٤°  respectively. Also the bond angles O(٤)―Ga(١)―O(٦) and 
O(٨)-Ga(١)-O(٤) are (٩)٩١,٢٥˚ and (٩)٩١,٩٢° respectively (table ٢). 

Atomic coordinates and equivalent isotropic displacement parameters for 
the complex are listed in table ٣ and anisotropic   displacement    parameters    
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are collected in table ٤.  The Ga(III)  does not lie on a perfect linear axial 
angle, and the N١-N٢ axis  shows a variation of ١٢,٨٠° from linearity. An 
important feature of the structure is the presence of mono protonated form of 
٢،٦-pyridinediamine in the compound. This cationic fragment acts as a 
counter ion and balances the charge. It is interesting to note that we started 
the reaction with diprotonated form of pyda, while the resulting compound 
contains pyda in its monoprotonated form. The protonated site of pyda in the 
product compound is the nitrogen atom of the ring, while in the starting 
material LH٢, pyda was diprotonated on the nitrogen atoms of the amine 
groups. 

Figure ٢ illustrates the crystal packing of the title compound. The self 
assembling system of the compound is formed using hydrogen bonding and 
ion pairing interactions. These two factors cause the compound to form a 
three-dimensional network. A wide range of hydrogen bonds from weak to 
strong interactions are observed in the structure. The presence of four 
uncoordinated water molecules causes the structure to have a complicated 
lattice of different hydrogen bonds. Hydrogen coordinates and isotropic 
displacement parameters for the title complex are listed in Table ٥ and a list 
of hydrogen bonds is collected in Table ٦.

The atoms O(٤W) , C(١S) and O(١S) are disorder atoms. O(٤W) and also 
C(١S) atom exhibit three positions, where two positions are illustrated by 
O(١S) atom. The distances between different positions of O(٤W) atom are 
O(٤W)―O(٤W′)=(١٢)١,٥٢٠Å and O(٤W)―O(٤W″)= (١٧)٠,٧١٨Å, and 
that of the C(١S) atom are C(١S′)―C(١S) = (١٦)٠,٧٧٤ Å and  C(١S″ 
)―C(١S′ ) = (٣)٠,٥٣ Å. These distances show much more disordering about 
O(٤W) atom.

Conclusion
The present work supports the strong ability of the LH٢ compound in 
forming the self assembling systems with metal ions. The extensive 
hydrogen bonding lattice of the metal-organic compound 
(pydaH)[Ga(pydc)٢] · ٤H٢O · CH٣OH  is interesting to note in this regard. 
The presence of the cationic counter ion (pydaH)+ which causes ion pairing 
interactions in the structure provides a view of expected uncovalent 
intermolecular forces for the future works.
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Figure ١ The molecular structure of the title compound.

Figure ٢  The crystal packing of the title compound.
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Table ١ Crystal data and structure refinement of the title complex.

Empirical formula C٢٠ H٢٦ Ga N٥ O١٣
Formula weight ٦١٤,١٨
Temperature (٢)١٢٠ K
Wavelength(λMoKα) ٠,٧١٠٧٣ Å
Crystal system, space group Triclinic, Pī

Unit cell dimensions

a = (٢)١٠,٢٣٨ Å
b = (٢)١٠,٤٢٨ Å
c = (٢)١٣,٨٣٨ Å      
α = (٣)٧٠,٣٧٥° 
β = (٣)٧٧,٩٣٨° 
γ = (٣)٦٤,١٢٠° 

Volume (٤)١٢٤٨,٦ Å٣

Z, Calculated density ١,٦٣٤ ,٢ g/cm٣

Absorption coefficient ١,١٨٠ mm-١

F(٠٠٠) ٦٣٢
Crystal size ٠,٨ x ٠,٥ x ٠,٤  mm
Theta range for data collection ٢,٢٢ to ٢٨,٠٤ deg.
Limiting indices -١٣<h<١٣- ,١٣<k<١٨>١>١٨- ,١٣
Reflections collected / unique ٦٠١٠ / ١٢٨٩٢ [R(int) = ٠,٠٢٥٩]
Completeness to theta = ٢٨,٠٤ ٩٩,١ %
Absorption correction Semi-empirical from equivalents
Max. and min. transmission ٠,٨٠٢ and ٠,٢٧١
Refinement method Full-matrix least-squares on F٢

Data / restraints / parameters ٣٩٣ / ٣ / ٦٠١٠
Goodness-of-fit on F٢ ١,٠٨٢
Final R indices [for ٤٧٠٣ refs 
with I>٢sigma(I)]

R٠,٠٥٧٩ = ١,wR٠,١٥٤٣ = ٢

R indices (all data) R٠,٠٧٢٥ = ١, wR٠,١٦٦٠ = ٢
Largest diff. peak and hole ١,٩١٩ and -٠,٥٩٥ eÅ-٣ 

Table ٢ Selected geometric parameters of the title complex  (Å, ˚). 

Ga(١)-N(١) (٢)١,٩٥٨ N(٢)-Ga(١)-O(٦) (١٠)٧٩,١٥ 
Ga(١)-N(٢) (٢)١,٩٥٩ N(٢)-Ga(١)-O(٤) (٩)٩٠,٢١ 
Ga(١)-O(٢) (٢)١,٩٦٨ O(٢)-Ga(١)-O(٦) (١٠)٩٤,٢٢ 
Ga(١)-O(٨) (٢)٢,٠٠٠ O(٢)-Ga(١)-O(٤) (٩)١٥٧,٦٨ 
Ga(١)-O(٦) (٢)٢,٠٠٥ O(٢)-Ga(١)-O(٨) (١٠)٩١,١٠ 
Ga(١)-O(٤) (٢)٢,٠٧٥ O(٤)-Ga(١)-O(٦) (٩)٩١,٢٥ 
N(١)-Ga(١)-N(٢) (١٠)١٦٧,٢٠ O(٦)-Ga(١)-O(٨) (١٠)١٥٧,٨٧ 
N(١)-Ga(١)-O(٢) (١٠)٨٠,٥٧ O(٨)-Ga(١)-O(٤) (٩) ٩١,٩٢ 
N(١)-Ga(١)-O(٤) (٩) ٧٧,٢٢ O(٦)-Ga(١)-N(١)-C(٦) -(٢)٩٠,٣ 
N(١)-Ga(١)-O(٦) (١٠)٩٨,٤٣ O(٦)-Ga(١)-N(١)-C(٢) (٢)٨٧,٥ 
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N(١)-Ga(١)-O(٨) (١٠)١٠٣,٦٣ O(٨)-Ga(١)-N(١)-C(٢) -(٢)٩٠,٧ 
N(٢)-Ga(١)-O(٢) (١٠)١١٢,٠٧ O(٨)-Ga(١)-N(١)-C(٦) (٢)٩١,٤ 
N(٢)-Ga(١)-O(٨) (١٠)٧٨,٩٤ 

Table ٣ Atomic coordinates(x١٠٤) and equivalent isotropic displacemen parameters
(Å٢xl٠٣). U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.

x y z U(eq)
Ga(l) -(١)٥٢٩٦ (١)٢٩٠٩ (١)٢٤٩١ (١)٣١
N(١) -(٣)٥٩٠١ (٣)٢٧٤٠ (٢)٣٩٥١ (١)٢٨
O(١) -(٣)٩٣٥٥ (٣)٥٣٩٨ (٢)٣٣١٠ (١)٤٢
C(٢) -(٣)٤٩٦٠ (٣)١٨٠٩ (٢)٤٦٦٤ (١) ٢٧
O (٤) -(٢)٣٤٠١ (٢)١٣٩٠ (٢)٣٢٠٠ (١)٣١
C(٤) -(٤)٦٨٥٢ (٣)٢٤٦٩ (٢)٥٩٥٩ (١)٣٢
N(٢) -(٣)٤٣٠٠ (٣)٢٦٩٢ (٢)١١٤٧ (١) ٢٩
O(٢) -(٢)٧٣٢٧ (٣)٤٣٦٤ (٢)٢٣٧٦ (١) ٣٩
C(٣) -(٣)٥٤٠٠ (٣)١٦٤٤ (٢)٥٦٩٣ (١)٣٠
O(٣) -(٢)٢٤٨٥ (٢)١٢٩ (٢)٤٧٤٠ (١) ٣٥
C(٥) -(٤) ٧٨٠٨ (٣)٣٤٣٣ (٢)٥٢٠٥ (١)٣٣
O(٦) -(٢)٥٧٣٠ (٣)١٢٧٣ (٢)٢٣٧٢ (١)٣٥
C(٦) -(٣)٧٢٧٩ (٣)٣٥٤٩ (٢)٤١٨٣ (١)٣٠
C(٧) -(٣)٨٠٨٢ (٣)٤٥٣٢ (٢)٣٢٢٨ (١) ٣٥
O(٥) -(٤)٥١٧٧ –(٤)٢٥٨ (٢)١٤٠٦ (١)٦٦
C(l) -(٣)٣٤٨٣ (٣)١٠٣٠ (٢)٤١٨٧ (١)٢٩
O(٧) -(٣)٣٣٠١ (٣)٥٦١٧ (٢)٨٠٥ (١)٥٧
O(٨) -(٣)٤٥٧٥ (٢)٤٥٣٥ (٢)٢٠٥٢ (١)٣٨
C(٩) -(٣)٤٢٣٨ (٤)١٥٩٤ (٢)٨٤٨ (١) ٣٥
C(١٠) -(٤)٣٤٠٠ (٥)١٢٩٢ -(٣)٣٣ (١)٤٥
C(l١) -(٤)٢٦٢٣ (٥)٢١٥٩ -(٣)٥٦٣ (١)٥٢
C(١٢) -(٤)٢٦٩٠ (٥)٣٢٩٠ -(٢)٢٢٠ (١) ٤٣
C(١٣) -(٣)٣٥٥٩ (٤)٣٥٣٤ (٢)٦٥٦ (١)٣٣
C(١٤) -(٤)٣٨٠١ (٤)٤٦٦٤ (٣)١١٨٨ (١) ٣٨
C (٨) -(٤)٥١٢٣ (٤) ٧٧٦ (٣)١٥٨٤ (١)٤٠
C(١٩) (٤)٢٠٠ -(٤)٢٤٧٠ (٣)٦١٦٧ (١)٤١
C(١٨) (٤)١٤٤٠ -(٤)٣٥٦٨ (٣)٦٦٦٣ (١)٤٧
C(١٧) (٤)٢٧١٦ -(٤)٤٠٥٩ (٣)٦٠٨٥ (١)٤٣
C(١٦) (٤)٢٨٣٨ -(٤)٣٤٨٧ (٣)٥٠٢٨ (١)٤١
C(١٥) (٤)١٦٠٢ -(٣)٢٣٩١ (٣)٤٥٣٧ (١)٣٨
N(٣) ( ٣) ٣٣٢ -(٣)١٩٣٩ (٢)٥١٢٧ (١)٣٩
N(٤) -(٣) ١١١٣ -(٤)١٩٢٨ (٣)٦٦٤٥ (١)٤٩
N(٥) (٣)١٥٩٢ -(٣) ١٧٥٥ (٣)٣٥٢٧ (١)٤٨
O(lW) (٣)٨٢٤ (٣)٢١٦٥ -(٢)١٧٥٨ (١)٥٦
O(٢W) (٣)٧٣٩ -(٣)١٧٦ -(٢)٢١٣٦ (١)٤٨
O(٣W) (٣)٤٤٣١ -(٣)٢٧٨٤ (٢)٢٦٢٠ (١)٤٤
O(٤W) -(٩)٢٥٥٧ (٨)٧٧٦٣ (٦)٤٦٥ (٢)٥٩
O(٤W') -(١١)١٠٩١ (١١)٦٤٥٤ (٧)٥٣٢ (٢)٧٠
O(٤W") -(٢٠)٦٢٠ (٢٠)٥٧١٠ (١٣)٥١٣ (٤)٦١
O (lS) (١٣)٦٠٦ (١٣) ١٦٩٤ (٧)٤٥٤ (٤) ١٣٣
O(lS') (١٢)١١٨٢ (١٢)٣٦٣٣ (٩)٨٨٢ (٤)١٢٨
C(١S") (٣٠) ٧٤٠ (٣٠)١٨٩٠ (١٣)١٣٧٨ (٦)٣٧
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C(lS') (١١) ٦٠٤ (١١)٢٤٧٣ (٧)١٢٢٢ (٢)٥٠
C(lS) (١٤)١١٢٣ (١٣) ١٦٤٢ (٧)١٣٦٣ (٣)٢٠

Table ٤ Anisotropic displacement parameters (Å٢ x ١٠٣) for the title complex. The 
anisotropic displacement factor exponent takes the form:

-٢ π٢ [ h٢ a*٢ U٢ + ... + ١١ h k a* b* U١٢]

U١١ U٢٢ U٣٣ U٢٣ U١٣ U١٢
Ga(l) (١)٢٦ (١)٢٩ (١) ٢٣ -(١)٢ (١)١ -(١) ٣
N(l) (١)٢٩ (١)٢٥ (١)٢٣ -(١)٤ -(١)١ -(١)٧
O (١) (١) ٢٩ (١)٣٨ (١)٣٧ -(١)٦ (١)٢ (١) ٢
C(٢) (١)٢٨ (١)٢٢ (١)٢٩ -(١)٥ -(١)٦ -(١)٧
O (٤) (١)٢٦ (١)٢٩ (١) ٢٧ -(١)٥ -(١)٢ -(١)٣
C(٤) (٢)٣٩ (٢) ٣٢ (١)٢٤ -(١)٩ (١)٢ -(١)١٤
N (٢) (١)٢٥ (١)٣١ (١)٢٠ -(١)٢ -(١) ٣ -(١)٥
O (٢) (١)٢٨ (١)٣٨ (١)٢٦ (١)٠ (١)٠ (١)١
C(٣) (٢)٣٥ (١) ٢٥ (١)٢٦ -(١)٤ -(١)٥ -(١)١٠
O (٣) (١) ٣٢ (١)٢٩ (١) ٣٥ -(١)٧ -(١)١٢ -(١)٢
C(٥) (٢)٣١ (٢)٣٤ (٢)٢٩ -(١)١٠ (١)٤ -(١)١٠
O (٦) (١)٣٣ (١)٤٠ (١)٢٦ -(١)١ -(١)٣ -(١)١٥
C(٦) (١)٢٦ (١) ٢٨ (١)٢٨ -(١)٦ (١)١ -(١)٦
C(٧) ( ٢)٢٨ (٢)٣١ (٢)٣٠ -(١)١ (١)١ -(١)٤
O (٥) (٣)١١٢ (٢) ٧٢ (٢)٤٣ -(١)١٣ -(٢)٧ -(٢)٦٤
C(l) (٢)٢٩ (١) ٢٣ (٢)٣٠ -(١)٧ -(١)٥ -(١)٦
O (٧) (٢)٦٣ (٢)٥٠ (٢)٥٧ (١)٤ -(١)٩ -(١)٣٢
O (٨) (١)٣٨ (١)٢٧ (١)٣٩ -(١)٧ -(١)٢ -(١)٧
C(٩) (٢)٣٠ (٢)٤٠ (٢)٢٧ -(١)٥ -(١)٧ -(١)٨
C(١٠) (٢)٣٨ (٢)٦٢ (٢)٣٥ -(٢)٢٤ -(٢)٥ -(٢)١٢
C (١١) (٢)٣٤ (٣)٩٣ (٢)٢٩ -(٢)٢٣ (١)٣ -(٢)٢٣
C(١٢) (٢)٣٠ (٢)٦٦ (٢)٢٦ -(٢)٤ (١)٠ -(٢)١٩
C (١٣) (١)٢٥ (٢)٣٨ (١)٢٥ (١)٢ -(١)٧ -(١)٦
C(١٤) (٢)٣٧ (٢)٣٣ (٢)٣٦ (١)٢ -(١)١٠ -(١)١١
C(٨) (٢)٤٤ (٢)٤٦ (٢)٢٩ -(١)٣ -(١)١٢ -(٢)١٨
C(١٩) (٢)٣١ (٢)٣٦ (٢)٥٣ -(٢)٩ -(٢)١٢ -(١)٩
C (١٨) (٢)٣٩ (٢)٤٤ (٢)٥٣ -(٢)٧ -(٢)١٩ -(٢)٨
C(١٧) (٢)٣١ (٢)٣٠ (٢)٦٣ -(٢)٦ -(٢)٢٢ -(١)٥
C(١٦) (٢)٣٠ (٢)٢٩ (٢)٦١ -(٢)٨ -(٢)١٤ -(١)٩
C(١٥) (٢)٣١ (٢)٢٨ (٢)٥٣ -(١)٥ -(١) ١١ -(١)١١
N(٣) (١)٣١ (١) ٢٧ (٢)٥٢ -(١)٤ -(١)١٦ -(١)٥
N(٤) (٢)٣٢ (٢)٥٣ (٢)٥٢ -(٢)١٢ -(١)١٣ -(١)٦
N(٥) (٢)٣٤ (٢)٤٢ (٢)٥٥ -(٢)٣ -(١)١٣ -(١)٩
O(lW) (٢)٥٨ (٢)٦٠ (١)٤٠ -(١)٦ -(١)١٥ -(١)١٥
O(٢W) (١)٣٠ (٢)٥٢ (١) ٤١ -(١)٤ (١)٣ -(١)٨
O(٣W) (٢)٤٩ (١)٣٥ (١)٤٢ -(١) ١٣ -(١)٧ -(١)٧
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Table ٥ Hydrogen coordinates ( x ١٠٤) and isotropic displacement parameters (Å٢ x 
١٠٣) for the title complex.       

x y z U(eq)
H(٤C) -٧١٨٠ ٢٣٧٠ ٦٦٤٩ ٣٨
H(٣C) -٤٧٥١ ١٠٠٣ ٦١٩٥ ٣٦
H(٥C) -٨٧٧٥ ٣٩٨٦ ٥٣٧٧ ٣٩
H(١٠C) -٣٣٥٨ ٥٣٢ -٢٦٣ ٥٣
H (١١C) -٢٠٤٩ ١٩٧٧ -١١٥٩ ٦٢
H(١٢C) -٢١٦٣ ٣٨٦٦ -٥٧٠ ٥٢
H (١٨C) ١٣٩٥ -٣٩٥٨ ٧٣٧٥ ٥٧
H(١٧C) ٣٥٣٣ -٤٨٠٤ ٦٤١٣ ٥١
H(١٦C) ٣٧٢٥ -٣٨٢٧ ٤٦٥٣ ٤٩
H(٣N) -٥٣٢ -١٢٠٦ ٤٩٠٩ ٥٨
H(٢N٤) -١٢٠٨ -٢٣٠٣ ٧٢٣٨ ٧٤
H(lN٤ ) -١٨٨٦ -١٣٦٩ ٦٣٥٢ ٧٤
H(٢N٥ ) ٢٥٦١ -٢١١٠ ٣١٧٢ ٧٢
H(١N٥) ٧٢٨ -١٠٣٣ ٣١٩٧ ٧٢
H(٢Wl) ٩٠٢ ٢٤٤٣ -١٢١٧ ٨٤
H(lW١) ٢٣٦ ٣٠٠٢ -٢٢٣٣ ٨٤
H(٢W٢) ١٥٣٤ -٥٩٨ -٢٤٣٤ ٧٢
H(١W٢) ٣٨٦ -٨٤٤ -٢٠٧٦ ٧٢
H(lW٣) ٤٦١٤ -٣٤٣٥ ٢٣٥٨ ٦٦
H (٢W٣) ٤٧٢٣ -٢١٧٧ ٢٢٧٣ ٦٦

Table ٦ Hydrogen bonds of the title compound (Å,º). 

D-H...A (D-H) (H...A) <(DHA) (D.. .A) A  
N٥-H٢N٥ ٠,٩٨٠ ١,٨٢٢ ١٧٤,٦٤ (٥)٢,٧٩٩ ٠٣W
N٥-H١N٥ ٠,٩٥٦ ٢,٠٠٥ ١٦١,٢٦ (٤)٢,٩٢٧ ٠٢W [ -x, -y, z]
N٤-H٢N٤ ٠,٧٨٧ ٢,٥٠٥ ١٧٣,١٠ (٤)٣,٢٨٨ ٠١S' [ -x, -y, z+l] 
N٤-H١N٤ ٠,٨٣٨ ٢,٢٧٧ ١٣٦,١٣ (٥)٢,٩٣٩ ٠٣
N٣-H٣N ٠,٩٠٨ ١,٨٨١ ١٦٧,٤٦ (٤)٢,٧٧٤ ٠٣
٠١W-H٢W١ ٠,٩١٨ ١,٨١١ ١٥٩,٣٥ (٤)٢,٦٩٠ ٠٤W' [ -x, -y+١, -z ]
٠١W-H٢W١ ٠,٩١٨ ٢,٠٦٨ ١٣٧,٢٢ (٤)٢,٨١٢ ٠٤W [ -x, -y+١, -z ]
٠١W-H٢W١ ٠,٩١٨ ٢,١٧٩ ١٣٥,٨٩ (٦)٢,٩٠٩ ٠١S
٠١W-H٢W١ ٠,٩١٨ ٢,٣٢٨ ١٤٩,٩٤ (٥)٣,١٥٧ ٠٤W' [ -x, -y+١, -z ]
٠١W-H١W١ ٠,٩٣٧ ١,٨٤٣ ١٧٠,٦٠ (٤)٢,٧٧١ ٠١ [ -x-١, -y+l, -z]
٠٣W-H١W٣ ٠,٨٠٩ ٢,٠٦٧ ١٦٣,٥٨ (٤)٢,٨٥٢ ٠٨ [ x+١, y-١, z ]
٠٣W-H٢W٣ ٠,٧٨٨ ١,٩٩٣ ١٦٢,٧٢ (٥)٢,٧٥٥ ٠٥ [ x+١, y, z ]
٠٢W-H٢W٢ ٠,٨٣٥ ١,٩٥٥ ١٧٤,٣٢ (٤)٢,٧٨٧ ٠٤ [ -x, -y, -z ]
٠٢W-H١W٢ ٠,٨٨٩ ٢,٣١٥ ١١٥,٣٥ (٥)٢,٨١٣ ٠١S [ -x, -y, -z ]
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