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@ [Pﬂ Chiral Recognition in van der Waals complexes :
(1R,2S)-cis-1-Amino -2-indanol/methyl lactate
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Spectroscopic methods : Calulation strategy:
* Supergonlc Jet'COOHng 1- Geometry optimisation of the isolated molecules
* Laser induced fluorescence (LIF) at MP2/6-31G** level and charge distribution calculation. It is reduced to a set of
« |R-UV double resonance Spectroscopy lt\)llult(;pole (monopole, dipole and quadrupole) on each atom and one per chemical
on
(Vigne-Maeder procedure).
« Molecular source: * Laser induced fluorescence  « IR-UV double resonance
spectroscopy 2- Interaction energy calculation _ (complexes geometries)
Claverie method further developped by V. Brenner (CEA Saclay)
Sy Second order perturbation theory
s, g Formal decomposition of the interaction energy
S ) =
2 El E] % g E= Eelec+Erep+Epol+Ed\sp
|_heating | i g g gi Eec Multipole-multipole, E using experimental polarizability, E, atom-atom
Supersonic jet expansion i i Sy Gig Vot contribution as well as for E, which includes terms up to C,/R%®
S Y Y a b
0 S, vibSan)ons: IR(be)fore uv 3- Exploration of the potential energy surface
simulated annealing (global) followed by a local optimisation
@nfrgred Ia.ser=.pum.p 4- Ab Initio Calculations
Advantages: UV laser in resonance with excitation of vibrations in S, B3LYP /6-31G™ complete optimization
-y A S ultraviolet laser=probe BSSE and harmonic frequencies calculation (*0.96)
-cold species electronic transition induces : o= ¢ Irequencies cal :
Lisolated species fluorescence (measurement of probe of the population of the S, state. Optimisation of the “most significant” complexes at MP2/ 6-31G(d,p)
-complexes formation the ground state population) Advantages: selectivity of the method “most significant” = the most stable complexes calculated at B3LYP level + the structures which can undergo an

important increase of the dissociation energy due to dispersion interactions
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/ Isolated molecules \ / Experimental results \ Theoretical results
Complexes families
(1R,2S)-cis-1-amino-2-indanol origin = 36 918 cift e
RS ion RS BE | EgerAl | Eger ML | v(OH) | v(OH) | v(NH) 0°***H-0.
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AE = 0.48kcal/mol Isolated molecule [ insertion bifurcated/Al-G -11.13| 2.48 2.12| 3110| 3525 ?
Al Aly T R R T R TR insertion/Al,-Gbis 1087| 157 105| 3166] 3488 Heeeon
head to head/Al-Syn -1080] 319 270| 3130] 3534 )

cycle bifurcated/Al,-G' 1063| 049 163| 3442| 3449 3554 Insertion
Methy! lactate insertion /Al -Syn -1042| 243  260| 3044| 3509
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AE = 1.74 kcal/mo} AE = 1.90 kcal/mol I T e R B E e COnsidered as high;
2 2 o Eef COnsidered as intermediate;
2 G ° G 9 «Two complexes very similar for both diasterecisomers E 4er CONsidered as low
4‘", «One vibrational structure for the heterochiral complex
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ding Energy MP2/6-31G(d p) + 50%BSSE
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f “ *Rare features for homochiral complex
TS < 0.5 kcal/mol \ /
/ Assignment

(1R,2S)-Aminolndanol + S methyllactate
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(1R,2S)-AminoIndanol + R methyllactate
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Conclusion
« Two isomers clearly identified for both diastereoisomers

One of them is similar for RS and RR diasterecisomers :
UV shift ~ 60 cm* /IR : 3160 & 3500 cm*
assigned to Insertion Al -G
One RS diastereoisomer :
UV : vibrational progression in low energy region
IR : 3351 & 3440 cm?
assigned to Addition Al -G
One RR diastereoisomer :
UV : single blue shifted band; IR : 3472 & 3505 cm
assigned to Cycle Al -G
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« Clear discrimination between the two last complexes which evidence the major role of the CH...Ttinteraction

« Very heavy calculations, especially if we want to increase the size of the system : We need for more accurate calculation methods : DFT-D, DFT-SAPT or “Return” to force fields (Anisotropic

Qlarizable Molecular Mechanics) /




