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Supramolecular synthon approach
versus

Global crystal packing approach

Factors that Control Molecular Packing
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Molecular packing

Well known...

Hydrogen bonding
Halogen bonding

“Emerging"
Secondary bonding
M-M interactions

M-H interactions
Interactions involving chelate rings
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Factors that Control Molecular Packing




Caveat

“egg causality dilemma"
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Hydrogen Bonding versus Halogen Bonding
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Hydrogen Bonding vs Halogen Bonding

polar gap, o-hole

Molecular packing

Well known...

Hydrogen bonding
Halogen bonding

Hydrogen Bonding versus Halogen Bonding

Molecular packing

Well known...

Hydrogen bonding
Halogen bonding

Similar in energy = 5 - 15 kcal/mol




Molecular packing

Well known...

Hydrogen bonding
Halogen bonding

“Emerging”
Secondary bonding
M-M interactions

M-H interactions
Interactions involving chelate rings

Steric effects and Secondary Bonding

"Hg(SCNR,),"
Sum of the van der Waals radii for Hgand S = 3.35 A

increasing size of R

THE JOURNAL OF

PHYSICAL CHEMISTRY

Systematic Elucidation of Factors That Influence the Strength of

TH(4_n)F(n) + :NH;
T=C, Si,Ge &Sn

n=0 0.9 kcal/mol
= 4 6 — 9 kcal/mol
SnF, 25.5 kcal/mol

Steric effects and Secondary Bonding

"Hg(S2CNR;),"

Inherently weak interactions

How weak?

Repackaging:
Tetrel, pnictogen and chalcogen bonds

Electrophilic sites from Groups 14, 15 & 16, resp.

Database Analysis of Au---Au Interactionst

Swaroop S. Pathaneni and Gautam R. Desiraju’
School of Chemistry, University of Hyderabad, Hyderabad 500 134, India

Results and Discussion

the presence o
gold-gold distances i the range 2.50-400 A
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Aurophilic interactions

Au-Au separations in molecular
Crystal structures: 2.50 ~ 3.50 A

Radius from ccp-Au: 2.89 &
Sum of van der Waals radii: 3.80 A

5d10 closed shell interactions -
relativistic effects

Yam et al. Inorg. Chim. Acta 358 (2005) 4191.

Gold structures with carboxylic acids

Coordination Chemistry Reviews, 275 (2014) 130 — 153

Gold Chemistry
Competition between
i) Au-Au and hydrogen bonding

ii) Au-Auand Au-Ti(arene)

CrystEngComm

Gold Chemistry
Competition between

i) Au-Auand hydrogen bonding

Comparable in energy

Heterometallophilic (M-M') interactions

Krikorian et al., 2014; Bravo et al., 1986; Chu et al., 2005

Polymorphs of (dppm)(AuCl),

%9 3.34A

Schmidbaur et al. (1977) Healy (2003)




Intermolecular Au-Ti(arene) interactions Intermolecular Au-Ti(arene) interactions

up to 12 keal/mol

VNS LI? N

Intermolecular M(lp)-T{arene) Intermolecular M(Ip)-T(arene)
intferactions interactions

“Mensutkin complexes”

cf. polar gap, o-hole Inorg. Chim. Acta, 2008, 361, 427.

T-Systems in Supramolecular Chemistry

. . . .
< Classic T-systems/interactions
ChemComm 3 Y

On the nature of the stabilisation of the E- - -
pnicogen bond in the SbCls: - -toluene complexi

Rabindranath Lo, Petr Svec,” Zdefika Ruzickova,” Ales Ruzicka® and
Pavel Hobza*

CsHg 7.7 kcal/mol
SbCl; + CeHsMe 9.6 keal/mol face-to-face edge-to-face
CsMeg 15.5 kcal/mol




T-Systems in Supramolecular Chemistry

TM Chelate T+-systems/interactions

face-to-face edge-to-face
Cryst. Growth Des., 2010, 10, 3901; Inorg. Chem., 2006, 45, 4755.

m(chelate)-m(chelate) interactions

Contents ists available a ScianceDiroct
Coordination Chemistry Reviews

journal homepage: www.elsevier.com/locate/ccr

Review

Noncovalent bonding: Stacking interactions of chelate rings of transition @MMM
metal complexes

m(chelate)-m(arene) ~ 6 kcal/mol

m(chelate)-m(chelate) ~ 9 kcal/mol

Main group arene-H--m(chelate) interactions

Z. Kristallogr., 2002, 218, 747.

TM 1(chelate)-m(chelate) interactions

Acta Cryst. C, 1983, 39, 591.

TM arene-H-1(chelate) interactions

Bull. Pol. Acad. Sci. Chem., 1994, 42, 205.

C—H-m(chelate) interactions:

Pd(NO3), + 2KS,COR

'
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(7) n-Pent

(8) i-Pent

(9) neo-Pent \ \
(10) n-Hex . Sl VLl
(1) i-Hex -{Jﬁ*‘)‘;@*’ﬁ’\
(12) neo-Hex : H




C—H--m(chelate) interactions:

Overview

m 6-15 kcal/mol

6-15 kcal/mol
6-15 kcal/mol

up to
12 kcal/mol
up to

9 kcal/mol

up to
15 kcal/mol

Sunway University

Fortuna Eruditis Favet ("Fortune favours the prepared mind")
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Intermolecular interactions involving
chelate rings

‘ SZ 92 ki/mol ' ‘r -
i - }1-— \M ., f"

16 kcal/mol
C-H-m(chelate) 15 kcal/mol

"r’lﬁi,;

C-H-n{Pds,C) \ 1

Pd-S: 67.37 ki/mol

Conclusions

More than hydrogen-bonding (halogen-bonding)

Energies of “emerging” interactions similar
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