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 General procedure for the synthesis of acetamidoacrylates

The acetamidoacrylate derivatives were synthesized following the literature procedure from the 

corresponding aromatic aldehyde and N-acetyl glycine.1 The analytical data match with the previously 

reported data. 

N-acetyl glycine
1. Et3N, Ethyl chlorooformate, 0°C
2. ArCHO, 80°C, 2 hr
3. MeOH, Et3N, 65°C

COOMe

NHAc

Ar

Figure S 1 General procedure for the synthesis of dehydroamino acid derivatives

 General procedure for the upscaling 

The asymmetric hydrogenation upscaling experiments were performed in a stainless-steel autoclave 

charged with an insert suitable for up to 5 reaction vessels (10 mL each) with teflon mini stirring bars. 

In a typical experiment, a reaction vessel is charged with [Rh(cod)2]BF4 (1 mol%) and ligand (M/L= 

1/1.1) and stirred for 10-15 mins in the appropriate solvent. The desired substrates (3.0 mmol) were 

added to the reaction vessel maintaining the inert atmosphere and the vessels were placed in high 

pressure autoclave. The autoclave was purged two times with nitrogen and three times with hydrogen. 

Finally, it was pressurized at the 10 bar of H2 pressure at 25 ° C for 14 hrs. After the desired reaction 

time, the autoclave was depressurized, and the reaction mixture was diluted with EtOAc and filtered 

through a short pad of silica. The conversion was determined by GC and GC-MS measurement and the 

enantiomeric excess was measured by chiral HPLC.



 NMR Spectra of the ligands 
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Figure S 2 1H NMR of (S,S,RP,R,SP)- L1
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Figure S 3 L1 13C NMR of (S,S,RP,R,SP)- L1
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Figure S 4 31P {H} NMR of (S,S,RP,R,SP)- L1
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Figure S 5 1H NMR of (S,S,RP,S,RP)- L2
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Figure S 6 13C NMR of (S,S,RP,S,RP)- L2
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Figure S 7 31P {H} NMR of (S,S,RP,S,RP)- L2  
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Figure S 8 APT of (S,S,RP,S,RP)- L2
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Figure S 9 1H-15N-HMBC of (S,S,RP,S,RP)- L2
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Figure S 10 1H-13C-HSQC of (S,S,RP,S,RP)- L2
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Figure S 11 1H-13C-HMBC of (S,S,RP,S,RP)- L2
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Figure S 12 1H NMR of (R,R,SP,R,SP)- L3
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Figure S 13 13C NMR of (R,R,SP,R,SP)- L3
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Figure S 14 31P {H} NMR of (R,R,SP,R,SP)- L3
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Figure S 15 1H NMR of (R,R,SP,S,RP)- L4
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Figure S 16 13C NMR of (R,R,SP,S,RP)- L4
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Figure S 17 31P {H} NMR of (R,R,SP,S,RP)- L4
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Figure S 18 31P {H} NMR of the possible ligand combination 
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Figure S 19 Temperature dependent epimerization of S,S,RP,S,RP-L2.
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Figure S 20 31P NMR of In-situ Complexation studies using L2/Rh system (in Methanol-d4).



 HRMS of the ligands

Figure S 21 HRMS of (S,S,RP,R,SP)- L1



Figure S 22 HRMS of (S,S,RP,S,RP)- L2



Figure S 23 HRMS of (R,R,SP,R,SP)- L3



Figure S 24 HRMS of (R,R,SP,S,RP)- L4



 NMR of the hydrogenated products 
All the hydrogenated products have been characterized and matched with the literature reports.2, 3
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Figure S 25  1H NMR of 1b
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Figure S 27  1H NMR of 1c
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Figure S 28 13C NMR of 1c
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Figure S 29  1H NMR of 1d
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Figure S 30 13C NMR of 1d



-3-2-1012345678910111213141516
Chemical Shift

3.
00

1.
01

0.
98

2.
98

0.
94

0.
93

1.
02

2.
00

1.
96

3.
06

3.
15

3.
72

4.
83

6.
22

6.
83

6.
90

6.
95

6.
98

7.
26

 C
D

Cl
3

Figure S 31 1H NMR of 1e
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Figure S 32 13C NMR of 1e
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Figure S 33 1H NMR of 1f
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Figure S 34 13C NMR of 1f
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Figure S 35 1H NMR of 1g
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Figure S 36 13C NMR of 1g
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Figure S 37 1H NMR of 1h
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 HPLC Traces for enantiomeric excess determination of the product 
Method Information for HPLC 

Substrate Column

1b 25m Lipodex E 90/40-6-200/10

1a, 1c-1h Chiralcel OJ-H Heptan/EtOH 95:5

2a AD-H, Heptan/EtOH 90:10

 Asymmetric Hydrogenation

NHAc

COOMe

Figure S 39 HPLC traces of racemic 1b

Figure S 40 HPLC traces of enantioenriched product 1b using Rh/S,S,RP,S,RP-L2 catalytic system



NHAc

COOMe

Figure S 41 HPLC traces of racemic 1c

Figure S 42 HPLC traces of enantioenriched product 1c using Rh/S,S,RP,S,RP-L2 catalytic system

NHAc

COOMe

Figure S 43 HPLC traces of racemic 1d



Figure S 44 HPLC traces of enantioenriched product 1d using Rh/S,S,RP,S,RP-L2 catalytic system

Figure S 45 HPLC traces of enantioenriched product 1d using Rh/ R,R,SP,R,SP-L3 catalytic system.

F

F

COOMe

NHAc

Figure S 46 HPLC traces of racemic 1e



Figure S 47 HPLC traces of enantioenriched product 1e using Rh/S,S,RP,S,RP-L2 catalytic system

Figure S 48 HPLC traces of enantioenriched product 1e using Rh/ R,R,SP,R,SP-L3 catalytic system.

COOMe

NHAc
Cl

Figure S 49 HPLC traces of racemic 1f



Figure S 50 HPLC traces of enantioenriched product 1f using Rh/S,S,RP,S,RP-L2 catalytic system

COOMe

NHAcS

Figure S 51  HPLC traces of racemic 1g

Figure S 52 HPLC traces of enantioenriched product 1g using Rh/S,S,RP,S,RP-L2 catalytic system



COOMe

NHAcS

Figure S 53 HPLC traces of racemic 1h

Figure S 54 HPLC traces of enantioenriched product 1h using Rh/S,S,RP,S,RP-L2 catalytic system

 Asymmetric Allylic substitution 

Ph  Ph

COOMeMeOOC



Figure S 55 HPLC traces of racemic 2a

Figure S 56 HPLC traces of enantioenriched product 2a using Pd/ R,R,SP,S,RP-L4 catalytic system.

 X-ray Crystallographic data

Single crystals were prepared under argon and measured under a continuous flow of nitrogen on a Bruker 

Kappa APEX II Duo diffractometer. The structure was solved by direct methods (SHELXS-97: 

Sheldrick, G. M. Acta Cryst. 2008, A64, 112.) and refined by full-matrix least-squares procedures on F2 



(SHELXL-2018: Sheldrick, G. M. Acta Cryst. 2015, C71, 3.). XP (Bruker AXS) was used for graphical 

representations.

CCDC 2091899 contains the supplementary crystallographic data for this paper. These data are provided 

free of charge by the joint Cambridge Crystallographic Data Centre and Fachinformationszentrum 

Karlsruhe Access Structures service www.ccdc.cam.ac.uk/structures.

Crystal data of S,S,RP,R,SP-L1: C43H44N2OP2, M = 666.74, orthorhombic, space group P212121, a = 

10.0784(3), b = 11.7543(3), c = 30.5885(7) Å, V = 3623.65(16) Å3, T = 150(2) K, Z = 4, 30024 

reflections measured, 6377 independent reflections (Rint = 0.0251), final R values (I > 2σ(I)): R1 = 

0.0246, wR2 = 0.0645, final R values (all data): R1 = 0.0247, wR2 = 0.0646, 438 parameters, largest diff. 

peak/hole: 0.38/-0.25 eÅ-3, Flack parameter x = -0.002(4).
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