OF STRUCTURAL DIVERSITY AND CRYSTAL PACKINGS
A CASE STUDY

Sang-Loon Tan?, Mohamed Ibrahim Mohamed Tahir® and Karen A. Crouse®

9 Research Centre for Crystalline Materials, Faculty of Science and Technology, Sunway University,
Bandar Sunway, 47500 Selangor, Malaysia

hat factors
determine crystal
packing?

b Department of Chemistry, Universiti Putra Malaysia, 43400 UPM, Serdang, Selangor, Malaysia

L1A (SMRCM) M3A [A-Ni(k3N,0,S-SMRCQ), ] M3B [A-Ni(k3N,0,5-SMSCQ),] M1A [A-Ni(k?N,S-SMRCM), ]
OrthorhombicP 2, 2, 2, Tetragonal P14;1 Tetragonal P4, 2, 2 MonoclinicC121
R =0.05 R=0.06 R=0.03

Correlation Diagram between Structure Correlation Diagram between Structure
Packing and Several Physical Properties for the Packing and Several Physical Properties for the
Ligands Metal Complexes
" Elattice " " Elattice "
10.00

" V" M1B [/\-Ni(KzN,S-SMSCM)Z]
OrthorhombicP 2,2, 2, MonoclinicC121

R =0.04

O || Chiral Centre || _
L1B (SMSCM) ' i

ldl Idl
I S---H Contacts || IIS--H Contacts | i
r'
L2A (SMRCQ) lIK.P.L] IK.P.LIl M2A [A-Zn(k2N,S-SMRCM), ]
TriclinicP 1 L1A (Orthorhombic) OL1B (Orthorhombic) M1A (Monoclinic) 0 M1B (Monoclinic) [ M2A (Monoclinic) [ M2B (Monoclinic) MonoclinicP 12,1
O L2A (Triclinic) O L2B (Monoclinic) B M3A (Tetragonol) = M3B (Tetragonal) M4A (Orthorhombic)  r2M4B (Orthorhombic)

L2B (SMSCQ) MA4A [A-Zn(k2N,S-SMRCQ),] M4B [A-Zn(k2N,S-SMSCQ), ] M2B [A-Zn(k?N,S-SMSCM), ]
MonoclinicP 12,1 OrthorhombicP 2, 2, 2, OrthorhombicP 2, 2, 2, MonoclinicP 12,1
R=0.03 R =0.05 R=0.04 R=0.04

Chiral Total Cell _ Molecular Relative Composition of Contacts

z D Il
G Centre E Volume ensity Volume Area  IGR H-H S--H N---H Other

lattice

(k) mol?) (Am3) (gem?)  (A3) (A) (%) (%) (%) (%) (%) For ligands, their crystal packing is found to be

determined by the relative composition of
contacts, density as well as number of
stereogenic centre. The E ... for crystal system
L1B 15,45 8 -115.8 2720.00 1.252 333.41 296.47 67.1 58.5 21.3 5.9 3.0 is in the order of orthorhombic € monoclinic <

triclinic.

L1IA 1R,A4R 8 -118.4 2715.42 1.254 332.84 296.24 67.1 57.2 21.0 5.8 3.0

L2A 1R,A4S 3 -130.6 1031.22 1.306 337.10 303.64 67.2 55.3 22.0 7.1 15.7 For metal complexes, the crystal packing is

influenced by the relative composition of close
L2B 1S,4R 2 -124.7 689.14 1.303 337.73 303.93 67.2 53.8 234 7.7 15.0 contacts and density. The E_,. .. for crystal

system is in the order of monoclinic < Understanding of packing

behaviour may help in successful

M1A 1R4R 2  -205.6 1391.69 1.359 686.88 509.40 659 619 256 49 3.4 tetragonal < orthorhombic. o
crystal structure prediction!
Overall, it is observed that the relative
M1B 1S4S 2  -201.0 1395.81 1355 688.89 510.06 659 619 254 4.9 3.5 composition of close contacts and crystal . .
density are the most influential factors in This  project was
M2A 1R4R 4  -278.6 282573 1.354 697.57 506.42 66.2 56.8 27.5 4.6 3.1 determining the packing of a crystal system. funded by the

Ministry of Higher

Greater cell density and relative composition
of close contacts generally lead to greater
lattice energy.
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M2B 15,45 4 -273.0 2824.40 1.355 697.23 506.57 66.3 56.7 27.6 4.6 3.1 under FRGS 5524423.

M3A 1R,A4S 4 -255.4 2914.19 1.362 719.28 515.49 64.3 58.7 28.6 3.9 8.8
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M4B 1S,4R 4  -346.2 2814.19 1.426 694.59 520.57 67.3 57.8 265 3.7 121 A member of the Sunway Education Group 4




