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Catalog # 44-0186 N-[(1S,2S)-1,2-Diphenyl-2-(2-(4-methylbenzyloxy)ethylamino)-ethyl]-4-methylbenzene
sulfonamide(chloro)ruthenium(ll) (S,S)-Ts-DENEB®
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Note: Sold in collaboration with Takasago. US Pat. 9217005, US Pat. 9073827. Reactions for R,R catalyst shown
unless otherwise specified;

Technical Notes:

Catalyst used for asymmetric -transfer hydrogenation.

Catalyst used for asymmetric Hz — hydrogenation.

Catalyst used for dynamic kinetic resolution.

Catalyst used for asymmetric transfer hydrogenation of unsymmetrical benzophenones.

Catalyst used for asymmetric transfer hydrogenation of Aryl N-Heteroaryl Ketones.

Catalyst used for asymmetric transfer hydrogenation of alpha-Substituted Ketone.

Development of Asymmetric Transfer Hydrogenation with a Bifunctional Oxo-Tethered Ruthenium Catalyst in

Flow for the Synthesis of a Ceramide (D-erythro-CER[NDS]).

8. Multiple Absolute Stereocontrol in Cascade Lactone Formation via Dynamic Kinetic Resolution Driven by the
Asymmetric Transfer Hydrogenation of Keto Acids with Oxo-Tethered Ruthenium Catalysts.

9. Convincing Catalytic Performance of Oxo-Tethered Ruthenium Complexes for Asymmetric Transfer
Hydrogenation of Cyclic a-Halogenated Ketones through Dynamic Kinetic Resolution.
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100 L Vertical
Pipes-in-series Reactor
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(2R,3S)-enantiomer



0 o—/<
MeO oH Ts-DENEB 0.2 mol% MeO s R
>
0 HCO,H/ EtzN
60°C,7h .
83% yield
>99% de
>99% ee
0]
(0] 0] 0
Ts-DENEB 0.2 mol% H .
OH > W
HCO,H/ Et;N
60°C,9h .

70% yield
>99% de
>99% ee

0O
0]
OH Ts-DENEB 0.2 mol% \//<
O > 0
HCO,H/ DBU X
EtOAc, 60 °C, 21 h
Diastereomer 80% vyield
Mixture dr.=79:21
98% ee
i 0]
Ph 8 Ph (
OoH Ts-DENEB 0.2 mol% \
> H O
HCO,H/ DBU X
EtOAc, 60°C, 7 h
Diastereomer 80% yield
dr.=97:3

Mixture
98% ee

Tech. Note (8)
Ref. (6)



R Q Ts-DENEB 0.1-0.2mol% R
@6/0' HCO,H/Et;N (5:2) I\\ wCl
Z )y EtOAc, 60 °C F )
n=0 1 >99% yield.
’ cis/trans = >99/1
>99% ee
Q Ts-DENEB 0.1-0.2 mol% oH
@ij/fir HCO,H/Et;N (5:2) wBr
n EtOAc, 40 °C ’n
n=0. 1 93-96% vyield.
, cis/trans = >99/1
>99% ee Tech. Note (9)
Ref. (7)
0 Ts-DENEB 0.2 mol% OH
©5/CONHIBU HCO,H/Et;N (5:2) ‘\\CONHfBu
) EtOAc, 60 °C n
n - 0’ 1 >99(y0 y|e|d
cis/trans = >99/1
>99.9% ee
Q Ts-DENEB 0.2 mol% oH
SO,Ph HCO,H/Et3N (5:2) wSO2Ph
g
) DMF, 60 °C )n
n= 0, 1 99% yleld
cis/trans = >99/1
>99.9% ee
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