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Abstract

The unique solvent effect in the enantioselective hydrogenation of alpha-fluorinated ketones has been
investigated in ten different solvents using the hydrogenation of 2,2,2-trifluoroacetophenone (1) on
cinchonine (CN)-modified Pt/AI203 as a model reaction. Application of strongly basic solvents - but
also increasing hydrogen pressure or conversion - inverted the sense of enantiodifferentiation from (S)-
alcohol (expected enantiomer based on the stereochemistry of CN) to (R)-alcohol. The known
formation of hemiketals was the origin of the inversion in alcohols. Considering only the non-reacting
solvents and low conversions at low pressures, the best correlation was established between the
enantiomeric excess and the solvent basicity represented by the H-bond acceptor ability (beta). In
contrast to former proposals, solvent acidity (a) did not play a significant role. The experimental results
are validated by theoretical calculations. The docking of 1 to CN has been investigated in the absence
of solvent and also in the presence of toluene and dimethyl formamide. Several competing docking
complexes have been isolated that can coexist on the metal surface. Detailed analyses of these
complexes show that their stabilities depend on the formation of enantiospecific local interactions
between 1, CN, and the platinum surface. The presence of solvent interferes with these interactions,
affecting the relative stability of the docking complexes. A correlation between the solvent-induced
interactions at molecular level and changes in enantioselectivity is suggested. (C) 2012 Elsevier B.V. All

rights reserved.

Keywords

Author Keywords: Asymmetric hydrogenation; Cinchonine; Platinum/alumina; DFT calculations;
alpha-Fluoroketone; Chiral modifier

KeyWords Plus: CINCHONA-MODIFIED PLATINUM; PT-ALUMINA CATALYST; FIXED-BED
REACTOR; GENERATION VIBRATIONAL SPECTROSCOPY; HETEROGENEOUS ASYMMETRIC
REACTIONS; PYRIDINIUM CATION FORMATION; ACTIVATED KETONES; ALPHA-KETOESTERS;
RATE ENHANCEMENT; ETHYL PYRUVATE

Author Information
Reprint Address: Baiker, A (reprint author)

+ ETH Honggerberg, Dept Chem & Appl Biosci, Wolfgang Pauli Str 10, CH-8093 Zurich,
Switzerland.

Addresses:

+ [1]ETH, Dept Chem & Appl Biosci, HCI, CH-8093 Zurich, Switzerland

+ [2]CSIC US, Dpto Q Inorgan, Seville 41092, Spain

Citation Network

4 Times Cited
52 Cited References
View Related Records

A Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

4 in All Databases

4 in Web of Science Core Collection
0 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 1
Since 2013: 62

Learn more

Most Recent Citation

Huang, Huayin. Catalytic asymmetric
beta-hydrogen transfer reduction of
alpha-trilluoromethyl aromatic ketones
with diethylzinc . TETRAHEDRON-
ASYMMETRY, AUG 31 2015.

View All

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality
of the data in this record, please
suggest a correction.

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=43&SID=3DN7UGjfKArN53ADZ6N&page=1&doc=...

12



7/18/2017 Web of Science [v.5.25] - Web of Science Core Collection Full Record
+ [3]CSIC US, Inst Ciencia Mat Sevilla, Seville 41092, Spain

— [4]King Abdulaziz Univ, Fac Sci, Dept Chem, Jeddah 21589, Saudi Arabia
Organization-Enhanced Name(s)
King Abdulaziz University

E-mail Addresses: baiker@chem.ethz.ch

Funding
Funding Agency Grant Number

Swiss National Science Foundation
foundation Claude Giuliana

Universidad de Sevilla

View funding text

Publisher
ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS

Categories / Classification
Research Areas: Chemistry

Web of Science Categories: Chemistry, Physical

Document Information

Document Type: Article

Language: English

Accession Number: WO0S:000310769200006
ISSN: 1381-1169

Other Information
IDS Number: 033CB
Cited References in Web of Science Core Collection: 52

Times Cited in Web of Science Core Collection: 4

25 of 455

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=43&SID=3DN7UGjfKArN53ADZ6N&page=1&doc=... 2/2



