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Introduction to Chirality (Cont) Objectives

Alkyl/ aryl substituent

« To study the effect on the use of
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Research Settings Part | — Absolute Structure of Metal Complexes

R [>20(/)] =4.95% R [>20(1)] =3.79% R [>20(1)] =4.24%

R [>20(1)] =3.77%

’,
\\slde we:/’
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Absolute Structure of Metal Complexes (Cont)

Absolute Structure Determination

For a Flack’s x value to reliably determine the absolute configuration:

0<x<1,-3u<x<3u;
Confidence limit for u < 0.10

=, Flack x =-0.10 (8)

2,5 SERCM)s g é e, S-sBsCM),
P12,1 14 X
R=0.058 o R=0070

Flack,H.0. (2000). App. Cystallogr. 3, 1143-1148.

Absolute Structure Determination (Cont)

2-Ni'(k-N,S-SBRCM), e ANIN,S-SBSCM),
R= =0048

Absolute Structure Determination (Cont)

ramet Col'(k-N,S-SBRCM);  Col'(k-N,S-SBSCM) RCM),  Zn'(k-N,S-SBSCM),  Col'
Flack x (su) -0.036 (17) 0.016 (26) 0017 (15) 0.062(17) -0.04 (4)
Hooft y (su) -0.003 (9) -0.014 (23) 0029 (10) 0059 (9) 002 (3)
P2 (true) 1.00 1.00 1.00 1.00 1.00

P3 (true) 1.00 1.00 1.00 1.00 1.00

P3 (rac-twin) 0 0 0 0 03x10%2
P3 (false) 0 0 0 0 0.5 x 10718

Part Il — Geometrical Property of Metal Complexes

Ni(SBRCM),

NiSMRCM),
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Geometrical Property of Metal Complexes (Cont)

R [20(0) = 4.14%

4= 9/90°
(Tetrahedral)
7,=0 (Square planar)

Yang, L. etal. (2007) Datton Trans. 955-964.

(OC6)-A-Ni(¥*N,0,5-SBRCQ), (SPA)-cis-Ni(?N, S-SBRCV),

- > T
Cd"(x-N,S-SBRCM),
0.99 0.97 0.92
Zn"(k-N,S-SBRCM),
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Geometrical Differences between Metal Complexes

Comparison of Intermolecular Close Contacts between Metal Complexes

110pm 111pm 118pm 136 pm
covalent radius
Parame Ni(SBSCM); Co(SBRC Cc ch n Zn(SBSCM),  Cd(SBRCM),
T index 0.60 0.90 097 097 099 099 0.99
M-N/ A 1.901 1.988 2,041 2.040 2.060 2061 2284
M-s/ A 2211 2255 2279 2277 2292 2293 2462
S-M-N/ © 85.1 86.8 878 87.7 883 88.6 81.9
N-M-N/ ° 177.8 142.7 1249 1250 1233 1231 1233
5-M-5/ ° 153.8 1115 114.4 114.6 118.1 1181 1254

cd(sBRCM)2

Zn(sBSCM)2
Zn(SBRCM)2

Ni(sBSCM)2

Ni(SBRCM)2

Co(sBSCM)2
Co(SBRCM)2
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Part Il — Racemates and Enantiopure Crystals

R [>20(/)] =4.95%
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cd(in)

Crystallization of Racemic Compounds

Crystallization of Racamic Mixture

Pseudoracemate/

True racemate clorac /
Racemic solid solution

Conglomerate

Knowledge in understanding the differences of crystallization between

enantiopure and racemic compounds is essential for rational design of
chiral resolution and purification processes.

Picture crecit nd (2000) iscov.3, 2.

Crystal Packing of Racemic and Enantiopure Crystals

Crystal Packing and Some Physical Properties of Racemic and Enantiopure Crystals

SMRCM

SBRCM

Ni(SMSCM), Ni(SMCM),

Space Group P22,20 P22 Peab P12,1 P11 P12/c1 c121 c121 [SE731
z 8 8 8 2 2 4 2 2 a

Cell Volume, A% 2715.42 272000 272375 91381 91308 177535 139169 139581 2777.58
Density, g/am* 1250 1252 1251 1.208 1.209 1244 1359 1355 1362

KPI, % 67.1 67.1 669 649 650 67.1 659 659 66
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Comparison of Intermolecular Close Contacts between Racemic and Enantiopure Crystals

Ni(sMcMm)2
Ni(SBSCM)2
Ni(SBRCM)2

sBCM
sBSCM
SBRCM

sMcm
sMscm
SMRCM
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Presence of Crystal Voids in Racemic and Enantiopure Crystals

et
Ni(SMRCM),

Min cavityradius = 124

Ni(SMSCM),

Ni(smMcm),

Conclusions

* The use of chiral ligand have resulted in formation of metal
complexes with inherited chiral property, although the helicity
around the metal center remains unresolved for some complexes.

All complexes adopted a pseudo-tetraheral geometry, with the
Ni(ll) complexes being the first on its kind as found in the database.

Racemic compounds are generally found to agree with Wallach’s
rule in which they are denser and more closely packed than their
enantiopure counterparts.
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