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BACKGROUND: TOWARDS SUSTAINABLE PROCESSES…. OPTICALLY ACTIVE AMMOMIUM SURFACTANTS 

Water as reaction medium 

Asymmetric arene hydrogenation: 
a real challenge for fine chemistry 

Metal nanoparticles: Pertinent catalysts for arene H2 

Confinement in mesoporous materials: 
Towards a better asymmetric induction 
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A dual role: Protective agents of Rh(0) NPs and chiral inducers 

A large variety obtained by short syntheses 

CHIRALLY MODIFIED AQUEOUS SUSPENSIONS OF Rh(0) NPs  

CONFINEMENT OF Rh(0) NPs IN CHIRALLY MODIFIED MESOSTRUCTURED MATERIALS  

d= 2.26 ± 0.43 nm   

20 nm 

SYNTHESIS AND TEM CHARACTERIZATION  

RhCl3.3H2O Chiral Surfactant@Rh0 NPs 

Chiral ammonium surfactant (2 eq.) 

Reducing agent NaBH4 

ASYMMETRIC HYDROGENATION OF ETHYLPYRUVATE IN NEAT WATER  STEREOSELECTIVE REDUCTION OF M-METHYLANISOLE 

NMeEph12Br 

 d= 0.79 ± 0.30 nm 

50 nm 

QCD16Br  

20 nm 

 

NMeEph12(S)-lactate 

 d= 2.06 ± 0.44 nm 

Chiral Surfactant@Rh(0) NPs 
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INFLUENCE OF THE POLAR HEAD INFLUENCE OF THE COUNTER-ION 
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[Substrate]/[Metal] =100 

Lactates 

13% e.e. 

[Substrate]/[Metal] =100 

Chiral Surfactant@Rh(0) NPs 

 100% conv.  

0%

50%

100%
Br   

INFLUENCE OF THE SURFACTANT 

30-35% trans 

65-70% cis 

(R)-lactate  (S)-lactate   

THE PREFORMED ROUTE THE IN SITU ROUTE 
Rh(0)-NMeEph12Brcoll@SiAl-Na 

Rh(0)-QCI16Brcoll@SiAl-Na  
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ETHYLPYRUVATE HYDROGENATION 

Presence of the chiral ammonium 
checked by ATG and EA 

H2O, 40 bar H2, RT, [Substrate]/[Rh]=500 

m-METHYLANISOLE HYDROGENATION 

QCI16Br 

NMeEph12Br 

NMeProl16Br 

QCD16Br 

0% 50% 100%

10% e.e. 

d.e. cis d.e. trans 

No relevant asymmetric induction 

 Difficult to control the amount of protective agent 

Easy method 

Na "exchanged  Al-SBA-15 

 SiAl-Na 

A (Free ammonium path) B (Grafted ammonium path) 

dav.= 2.0 nm   

Rh(0)@NMeEph3_ClSi Rh(0)(-)NMeEph12Br@SiAl-Na 

dav.= 2.1 nm   dav.= 2.0 nm   

Rh(0)@NMeEph3_ClSiAl 

SiAl-Na 

Chiral ammonium surfactant 
RhCl3.3H2O 

NaBH4 

RhCl3.3H2O 
NaBH4 

Path A Path B 

NMeEph 

ClSiAl or ClSi 

m-METHYLANISOLE HYDROGENATION 

0% 50% 100%

QCI16Br 

NMeEph12Br 

NMeProl16Br 

QCD16Br d.e. cis 

d.e. trans 
NMeEph12Br x 16* 

NMeEph3_ClSiAl 

A 

B 
0                                 50                           100% 

0                                 50                                100% 

NMeEph3_support 

New procedure for "one-pot" synthesis of the ClSiAl support  

 

 

 Improvement of the template removal by a mild thermal post-treatment 

 

 

 

Nucleophilic substitution of Cl was optimized in achiral version  

Use of                       instead of                       as the nucleophile (R3N) 
HO

N

N

OH

Inversion of d.e. for path B  

Better control of the location of protective agent 

Active catalysts in water but with low e.e.  

*excess 


