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Experimental section

A solution of freshly prepared ligand (0.034 g, 0.07 mmol) in CH2Cl2 (2 mL) was added with stirring to a solution of AgOAc (0.012 g, 0.07 mmol) in CH2Cl2 (2 mL). The reaction mixture was stirred at room temperature for 15 min. The red solution was concentrated under reduce pressure. The residue was dissolved in hexane and filtered off from the unreacted AgOAc. Solution was concentrated under reduce pressure. The solid was treated by ethyl ether. The brown solids were separated from the solution by filtration and washed with Et2O. Found (%): C, 59.21; H, 3.83; N, 2.55. C33H27AgFeNO2P. Calculated (%): C, 59.67; H, 4.07; N, 2.11. ESI-MS, m/z (%): [M+L]+ = 1102.1008 (9.4%). The structure of complex L1/AgOAc was confirmed by NMR spectroscopy (Figure S2), HRMS (Page 21) and elemental analysis. The signals of the protons of the ferrocene and heterocyclic moieties of the complex L1/AgOAc (3.9-5.4 and 7.4-7.9 ppm) are downfield shifted by 0.1-0.3 ppm and 0.1-0.2 ppm compared to those of the initial L1 ligand (3.8-5.1 and 7.2-8.0 ppm) (Figure S4). In the 31P spectra of the complex, a downfield shift by 5.9 ppm relative to the initial compound was also observed (Figure S22). 

A solution of freshly prepared ligand (0.015 g, 0.03 mmol) in toluene (5 mL) was added with stirring to a suspension of RuCl2(PPh3)3 (0.03 g, 0.03 mmol) in toluene (3 mL). The reaction mixture was stirred at room temperature for 15 min. The dark brown solution was concentrated under reduce pressure. The solid was treated by 50mL Et2O. The dark brown solids were separated from the solution by filtration and washed with Et2O. Found (%): C, 63.63; H, 3.84; N, 1.37. C49H39Cl2FeNP2Ru. Calculated (%): C, 63.16; H, 4.19; N, 1.50. ESI-MS, m/z (%): [M-PPh3]+ = 669.2323 (0.2%). The structure of complex L1/[RuCl2(PPh3)3] has been confirmed by NMR spectroscopy (Figure S3), HRMS (Page 24) and elemental analysis. The 1H NMR spectra point out that the proton signals of the ferrocene and heterocyclic moieties of the complex L1/RuCl2(PPh3)3 (3.9-5.4 and 7.4-7.9 ppm) in comparison to the initial ligand L1 (3.8-5.1 and 7.2-8.0 ppm) are downfield shifted by 0.1-0.3 ppm and 0.1-0.2 ppm, respectively (Figure S5). It should be noted, that in the 31P spectra of the complex, the signal is downfield shifted by 5.6 ppm (Figure S4) relative to the initial ligand.
1H NMR Spectra
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Figure S1. 1H NMR spectrum for (SFc)-[2-(2-quinolin-2-yl)-ferrocen-1-yl]-diphenylphosphine L1
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Figure S2. 1H NMR spectrum for complex L1/AgOAc
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Figure S3. 1H NMR spectrum for complex L1/RuCl2(PPh3)3
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Figure S4. 1H NMR spectrum for L1*BH3, L1 and L1/AgOAc
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Figure S5. 1H NMR spectrum for L1*BH3, L1 and L1/RuCl2(PPh3)3
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Figure S6. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10a
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Figure S7. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10b
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Figure S8. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10c
[image: image63.emf]N

O O

N

H

O

O

Br

[image: image9.jpg]O 0O 00 Q0 90 90 00909999

S O OO0 OO O 0000000000000 99 8 8

RR28IB8RIBLIKLEE83883888888 S8

RN VPP AFR AP PR DO PR TRI PP T

— ]

sbz— / = Toﬁ

56~ e

sse/ *iny wlM Wo:

ore’” €17

T o€

ol 0T

o ==, el

[N »

i — nJ Fso1

2re

VL

T€L

€eL

R _ F%<44

SEL LEE

e, b
———

O¥'L
v
WL
8¥'L

32T

70 65 60 55 50 45 35 30 25 20 15 10 05 00
f1 (Ma)

75




Figure S9. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10d
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Figure S10. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10e
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Figure S11. 1H NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10f
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Figure S12. 1H NMR spectrum for (R)-1-phenylethanol 14
13C NMR Spectra
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Figure S13. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10a
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Figure S14. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10b
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Figure S15. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10c
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Figure S16. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10d
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Figure S17. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10e
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Figure S18. 13C NMR spectrum for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10f

31P NMR Spectrum
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Figure S19. 31P NMR spectrum for (SFc)-[2-(2-quinolin-2-yl)-ferrocen-1-yl]-diphenylphosphine L1
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Figure S20. 31P NMR spectrum for L1/AgOAc complex
[image: image75.emf]Fe

P

Ph

2

N

L1/RuCl

2

(PPh

3

)

3

Ru

PPh

3

Cl

Cl

[image: image21.jpg]W~

Op'SE—

60 50 40 30 20 10 0 20 -3 40 -5 -60 70  -80
f1 (ma)

70




Figure S21. 31P NMR spectrum for L1/RuCl2(PPh3)3 complex
[image: image76.emf]Fe

PPh

2

N

L1

[image: image77.emf]Fe

PPh

2

*BH

3

N

L1*BH

3

[image: image78.wmf]Fe

PPh

2

*BH

3

N

L1*BH

3

[image: image22.jpg]T T T T T T T T T T T T
70 65 60 55 50 45 40 35 30 25 20 15 1

0

5

0 -5
f1 (ma)

-15

-25




Figure S22. 31P NMR spectrum for L1*BH3, L1 and L1/AgOAc
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Figure S23. 31P NMR spectrum for L1*BH3, L1 and L1/RuCl2(PPh3)3
NOESY Spectra
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Figure S24. NOESY (H↔H) correlations of methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10a
HPLC and SFC analysis data
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[image: image26.emf]
Figure S25. HPLC data for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10a which was obtained without the use of a L1
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[image: image28.emf]
Figure S26. HPLC data for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10a
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[image: image30.emf]
Figure S27. HPLC data for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10b

[image: image31.jpg]LT

L8'ET

20

15

10

4007

300

5

=]
N

abejon

100

Time




[image: image32.emf]
Figure S28. HPLC data for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-5-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10c
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[image: image34.emf]
Figure S29. SFC data for methyl (1R,3S,3aR,6aS)-3-(4-bromophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10d
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[image: image36.emf]
Figure S30. HPLC data for methyl (1R,3S,3aR,6aS)-3-(4-chlorophenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10e
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Figure S31. SFC data for methyl (1R,3S,3aR,6aS)-3-(4-methoxyphenyl)-4,6-dioxo-5-phenyloctahydropyrrolo[3,4-c]pyrrole-1-carboxylate 10f
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Figure S32. SFC data for (R)-1-phenylethanol 14
HRMS data
1. HRMS data for complex L1/AgOAc
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2. HRMS data for complex L1/RuCl2(PPh3)3
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