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Sl.1. Characterization details and methods for ee determination of substitution
prodcuts 13-35

Dimethyl 2-(1,3-diphenylallyl)malonate (13).!> Enantiomeric excess determined by HPLC
using Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr 32.8
min (R); tr 38.6 min (S). 'H NMR (400 MHz, CDCI3), &: 3.52 (s, 3H, CH3), 3.70 (s, 3H, CH3),
3.95 (d, 1H, CH, J=10.9 Hz), 4.26 (m, 1H, CH), 6.34 (dd, 1H, CH=, J=16.0 Hz, J=8.4 Hz), 6.48
(d, 1H, CH=, J=16.0 Hz), 7.1-7.4 (m, 10H, CH=).

Dimethyl 2-(1,3-cyclohexanylallyl)malonate (14).> Enantiomeric excess determined by GC
using Chiralsil-Dex CB column (77 kPa Ha, Isotherm at 110 °C). tr 20.1 min (S); tr 20.5 min (R).
"H NMR (400 MHz, CDCl3), &: 1.36 (m, 1H, CH>), 1.56 (m, 1H, CH2), 1.70 (m, 1H, CH2), 1.76
(m, 1H, CH2), 1.99 (m, 2H, CH2), 3.29 (d, 1H, CH, J=9.6 Hz), 3.73 (s, 3H, CH3), 3.74 (s, 3H,
CH3), 5.22 (m, 1H, CH=), 5.79 (m, 1H, CH=).

Diethyl 2-(1,3-diphenylallyl)malonate (15).> Enantiomeric excess determined by HPLC using
Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr 17.6 min (S);
tr 20.1 min (R). '"H NMR (400 MHz, CDCl3), &: 1.01 (t, 6H, CHs, J=6.8 Hz), 3.92 (d, 1H, CH,
J=11.2 Hz), 4.19 (q, 4H, CH2, J=7.2 Hz), 4.23 (m, 1H, CH), 6.34 (dd, 1H, CH=, J=20 Hz, J=10
Hz), 6.41 (d, 1H, CH=, J=18 Hz), 7.1-7.4 (m, 10H, CH=).

Dibenzyl 2-(1,3-diphenylallyl)malonate (16).> Enantiomeric excess determined by HPLC using
Chiralcel OJ-H column (95% hexane/2-propanol, flow 1 mL/min, A= 254 nm). tr 94.0 min (R);
tr 107.4 min (S). "H NMR (400 MHz, CDCls), &: 4.03 (d, 1H, CH, J=9.6 Hz), 4.29 (t, I1H, CH,
J=10 Hz), 4.92 (s, 2H, CH>), 5.09 (s, 2H, CH>), 6.28 (dd, 1H, CH=, J=15.6 Hz, J=8.4 Hz), 6.40
(d, 1H, CH=, J=17 Hz), 7.0-7.4 (m, 20H, CH=).

Dimethyl 2-(1,3-diphenylallyl)-2-methylmalonate (17).> Enantiomeric excess determined by
HPLC using Chiralcel OD-H column (90% hexane/2-propanol, flow 1 mL/min, A= 254 nm). tr
9.9 min (S); tr 12.5 min (R). 'H NMR (400 MHz, CDCl3), &: 1.48 (s, 3H, CH3), 3.62 (s, 3H,
CHs), 3.71 (s, 3H, CH3s), 4.29 (d, 1H, CH, J=8.8 Hz), 6.46 (d, 1H, CH=, J=16.0 Hz), 6.68 (dd,
1H, CH=, J=16.0 Hz, J=8.8 Hz), 7.1-7.4 (m, 10H, CH=).

Dimethyl 2-allyl-2-(1,3-diphenylallyl)malonate (18).* Enantiomeric excess determined by
HPLC using Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr
19.4 min (R); tr 26.1 min (S). "H NMR (400 MHz, CDCls), &: 2.48 (dd, 1H, CHz, J=14Hz, J=8.8
Hz), 2.67 (dd, 1H, CHz, J=14 Hz, J=8.0 Hz), 3.66 (s, 3H, CH3), 3.75 (s, 3H, CH3), 4.20 (d, 1H,
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CH, J=8.8 Hz), 5.06 (m, 2H, CH2=), 5.77 (m, 1H, CH=), 6.40 (d, 1H, CH=, J=15.6 Hz), 6.77
(dd, 1H, CH=, J=16.4 Hz, J=8.4 Hz), 7.2-7.4 (m, 10H, CH=).

Diethyl  2-(but-3-en-1-yl)-2-(1,3-diphenylallyl)malonate  (19).> Enantiomeric  excess
determined by HPLC using Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.15 mL/min,
A= 254 nm). tr 29.9 min (S); tr 34.2 min (R). 'H NMR (400 MHz, CDCls), &: 1.22 (m, 6H, CH3),
1.97 (m, 2H, CH2), 2.08 (m, 2H, CH2), 3.98 (m, 2H, CH2), 4.17 (m, 3H, CH2), 4.89 (m, 2H,
CHz=), 5.68 (m, 1H, CH=), 6.32 (d, 1H, CH=, J=16.0 Hz), 6.76 (dd, 1H, CH=, J=16.0 Hz, J=9.2
Hz), 7.1- 7.4 (m, 10H, CH=).

Diethyl  2-(1,3-diphenylallyl)-2-(pent-4-en-1-yl)malonate  (20).> Enantiomeric  excess
determined by HPLC using Chiralcel IA column (99% hexane/2-propanol, flow 0.5 mL/min, A=
254 nm). tr 12.3 min (S); tr 14.4 min (R). '"H NMR (400 MHz, CDCls), &: 1.20 (t, 3H, CHs3,
J=6.4 Hz), 1.26 (t, 3H, CHs, J=6.4 Hz), 1.31 (m, 1H, CH2), 1.45 (m, 1H, CH2), 1.74 (m, 1H,
CH), 1.86 (m, 1H, CHz), 1.96 (m, 2H, CHz), 4.18 (m, 5H, CH2-O, CH), 4.94 (m, 2H, CH2=),
5.72 (m, 1H, CH=), 6.36 (d, 1H, CH=, J=15.6 Hz), 6.78 (dd, 1H, CH=, J=15.6 Hz, J=8.8 Hz),
7.1-7.4 (m, 10H, CH=).

Dimethyl 2-(1,3-diphenylallyl)-2-(prop-2-yn-1-yl)malonate (21).> Enantiomeric excess
determined by HPLC using Chiralcel OJ-H column (90% hexane/2-propanol, flow 0.5 mL/min,
A= 254 nm). tr 19.5 min (S); tr 41.7 min (R). 'H NMR (400 MHz, CDCl3), §: 2.13 (m, 1H, CH),
2.64 (dd, 1H, CHz, J=17.2 Hz, J=2.4 Hz), 2.82 (dd, 1H, CH2, J=14.2 Hz, J=2.8 Hz), 3.71 (s, 3H,
CHs), 3.78 (s, 3H, CH3), 4.45 (d, 1H, CH, J=8.4 Hz), 6.46 (d, 1H, d, CH=, J=15.6 Hz,), 6.79 (t,
1H, CH=, J=8.4 Hz), 7.31 (m, 10H, CH=).

(1,3-diphenylallyl)pentane-2,4-dienone (22).* Enantiomeric excess determined by HPLC using
Chiralcel OJ-H column (98% hexane/2-propanol, flow 1 mL/min, A= 254 nm). tr 53.1 min (S); tr
56.9 min (R). '"H NMR (400 MHz, CDCls), §: 1.93 (s, 3H, CH3), 2.25 (s, 3H, CH3), 4.34 (m, 2H,
CH), 6.20 (dm, 1H, CH=, J=15.6 Hz), 6.44 (d, 1H, CH=, J=15.6 Hz), 7.1-7.4 (m, 10H, CH=).

N-benzyl-1,3-diphenylprop-2-en-1-amine (23).° Enantiomeric excess determined by HPLC
using Chiralcel OD-H column (99% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr 22.4
min (R); tr 26.2 min (S). '"H NMR (400 MHz, CDCl3), &: 3.77 (d, 1H, NH, J=13.2 Hz), 3.80 (d,
1H, CH, J=13.2 Hz), 4.41 (m, 2H, CH»), 6.34 (dd, 1H, CH=, J=16.0 Hz, J=7.2 Hz), 6.57 (d, 1H,
CH=, J=16.0 Hz), 7.1-7.4 (m, 15H, CH=).
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N-(4-Methoxybenzyl)-1,3-diphenylprop-2-en-1-amine (24).” Enantiomeric excess determined
by HPLC using Chiralcel OD-H column (95% hexane/2-propanol, flow 0.5 mL/min, A= 254
nm). tr 19.5 min (R); tr 28.3 min (S). 'H-NMR (400 MHz, CDCl3) &: 3.73 (dd, 2H, J=16.9 Hz,
J=13.2 Hz), 3.81 (s, 3H), 4.39 (d, 1H, J=7.2 Hz), 6.36 (dd, 1H, J = 15.8, J=7.2 Hz), 6.58 (d, 1H,
J=15.8 Hz), 6.88 (m, 2H), 7.18-7.32 (m, 6H), 7.35 (m, 4H), 7.44 (m, 2H).

1,3-Diphenyl-N-(4-(trifluoromethyl)benzyl)prop-2-en-1-amine (25).” Enantiomeric excess
determined by HPLC using Chiralcel OD-H column (95% hexane/2-propanol, flow 0.5 mL/min,
A= 254 nm). tr 15.9 min (R); tr 18.0 min (S). '"H-NMR (400 MHz, CDCls) &: 3.86 (dd, 2H,
J=17.6 Hz, J=14.2 Hz), 4.39 (d, 1H, J=7.6 Hz), 6.33 (dd, 1H, J=15.9 Hz, J=7.6 Hz), 6.59 (d, 1H,
J=15.9 Hz), 7.23 (m, 1H), 7.27-7.34 (m, 3H), 7.35-7.41 (m, 4H), 7.41-7.51 (m, 4H), 7.57-7-63
(m, 2H). ’F-NMR (375 MHz, CDCl3) § -62.3 (s, 3F, CF3).

Dimethyl 2-(1,3-di-p-tolylallyl)malonate (26).® Enantiomeric excess determined by HPLC
using Chiralcel OD-H column (95% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr 12.4
min (S); tr 13.3 min (R). '"H NMR (400 MHz, CDCls), 8: 2.32 (s, 6H, CH3), 3.52 (s, 3H, CHa),
3.68 (s, 3H, CH3), 3.92 (d, 1H, CH, J= 6.2 Hz), 4.21 (m, 1H, CH), 6.14 (dd, 1H, CH=, J=16.4
Hz, J=10.0 Hz), 6.43 (d, 1H, CH=, J=16.4 Hz), 7.10-7.30 (m, 8H, CH=).

Dimethyl 2-(1,3-di-m-methoxyphenylallyl)malonate (27).® Enantiomeric excess determined by
HPLC using Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr
29.9 min (R); tr 40.5 min (S). 'H NMR (400 MHz, CDCI3), &: 2.29 (s, 3H, CH3), 2.45 (s, 3H,
CH3), 3.53 (s, 3H, CH3), 3.74 (s, 3H, CH3), 4.08 (d, 1H, CH, J=11.6 Hz), 4.58 (m, 1H, CH), 6.03
(dd, 1H, CH=, J=15.6 Hz, J=8.4 Hz), 6.68 (d, 1H, CH=, J=15.6 Hz), 7.10-7.35 (m, 8H, CH=).

Dimethyl 2-(1,3-di-o-tolylallyl)malonate (28).> Enantiomeric excess determined by HPLC
using Chiralcel OJ-H column (87% hexane/2-propanol, flow 0.5 mL/min, A= 254 nm). tr 13.2
min (R); tr 18.8 min (S). 'H NMR (400 MHz, CDCl3), &: 3.54 (s, 3H, CH3), 3.70 (s, 3H, CH3),
3.78 (s, 3H, CHa), 3.79 (s, 3H, CH3), 3.96 (d, 1H, CH, J=10.8 Hz), 4.24 (m, 1H, CH), 6.31 (dd,
1H, CH=, J=16.0 Hz, J=8.8 Hz), 6.48 (d, 1H, CH=, J=16.0 Hz), 6.76 (m, 2H, CH=), 6.85 (m,
2H, CH=), 6.90 (m, 2H, CH=), 7.23 (m, 2H, CH=).

Dimethyl 2-(1,3-diisopropylallyl)malonate (29).> Enantiomeric excess determined by 'H NMR
using [Eu(hfc)s] in CeDs. 'H NMR (400 MHz, CDCls), 5: 0.81 (d, 3H, CHs, J=6.8 Hz), 0.87 (d,
3H, CHs, J=6.8 Hz), 0.93 (d, 3H, CHs, J=6.8 Hz), 0.95 (d, 3H, CHs, J=6.8 Hz), 1.69 (m, 1H,
CH), 2.25 (m, 1H, CH), 2.58 (m, 1H, CH), 3.51 (d, 1H, CH, J=10.0 Hz), 3.66 (s, 3H, CHs), 3.71
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(s, 3H, CHas), 5.23 (dd, 1H, CH=, J=15.2 Hz, J=10.0 Hz), 5.44 (dd, 1H, CH=, J=15.2 Hz, J=6.8
Hz).

Dimethyl 2-(1,3-cyclohexanylallyl)-2-methylmalonate (30).” Enantiomeric excess determined
by HPLC using Chiralpak IC column (99.5% hexane/2-propanol, flow 0.5 mL/min, A= 226 nm).
tr 36.4 min (-); tr 39.7 min (+). '"H NMR (400 MHz, CDCIs), &: 1.29 (s, 3H, CH3), 1.51 (m, 2H,
CH>), 1.58 (m, 2H, CH2), 1.92 (m, 2H, CH2), 2.99 (m, 1H, CH), 3.68 (s, 6H, CH3), 5.43 (m, 1H,
CH=), 5.74 (m, 1H, CH=).

Dimethyl 2-allyl-2-(1,3-cyclohexanylallyl)malonate (31).° Enantiomeric excess determined by
HPLC using Chiralpak IC column (87% hexane/2-propanol, flow 0.5 mL/min, A= 226 nm). tr
15.3 min (-); tr 17.0 min (+). 'H NMR (400 MHz, CDCl3), &: 1.49 (m, 2H, CH2), 1.77 (m, 2H,
CH), 1.91 (m, 2H, CH2), 2.65 (m, 2H, CH2), 2.86 (m, 1H, CH), 3.65 (s, 3H, CHz3), 3.68 (s, 3H,
CH3), 5.06 (m, 2H, CH>=), 5.71 (m, 3H, CH=).

Dimethyl 2-propargyl-2-(1,3-cyclohexanylallyl)malonate (32).!"° Enantiomeric excess
determined by GC using Chiraldex B-DM column (90 kPa Hz, 110 °C, 40 min- 5 °C/min- 150
°C). tr 50.0 min (S); tr 51.2 min (R). '"H NMR (400 MHz, CDCls), §: 1.33 (m, 2H, CH2), 1.52
(m, 1H, CH2), 1.77 (m, 2H, CH2), 1.92 (m, 1H, CH2), 2.00 (m, 1H, CH), 3.03 (m, 2H, CH2), 3.09
(m, 1H, CH), 3.68 (s, 3H, CH3), 3.72 (s, 3H, CH3), 5.67 (m, 1H, CH=), 5.74 (m, 1H, CH=).

(1,3-cyclohexanylallyl)pentane-2,4-dienone (33).° Enantiomeric excess determined by GC
using Chiralsil-Dex CB column (77 kPa Hz, Isotherm at 100 °C). tr 21.6 min (-); tr 22.4 min (+).
"H NMR (400 MHz, CDCl3), §: 1.48 (m, 2H, CH2), 1.62 (m, 2H, CH2), 1.91 (m, 2H, CH>), 2.09
(s, 3H, CH3), 2.12 (s, 3H, CH3), 2.94 (m, 1H, CH), 3.54 (d, 1H, CH, J=10.8 Hz), 5.30 (m, 1H,
CH=), 5.70 (m, 1H, CH=).

Dimethyl 2-(1,3-cycloheptanylallyl)malonate (34).> Enantiomeric excess determined by GC
using Chiralsil-Dex CB column (90 kPa Ha, Isotherm at 110 °C). tr 28.8 min (S); tr 29.7 min (R).
'"H NMR (400 MHz, CDCl3), &: 1.33 (m, 1H, CHz2), 1.95 (m, 3H, CH2), 2.17 (m, 2H, CH>), 3.05
(m, 2H, CH2), 3.31 (m, 1H, CH), 3.49 (d, 1H, CH, J=8.4 Hz), 3.73 (s, 3H, CH3), 3.75 (s, 3H,
CH3), 5.60 (m, 1H, CH=), 5.84 (m, 1H, CH=).

Dimethyl 2-propargyl-2-(1,3-cycloheptanylallyl)malonate (35).> Enantiomeric excess
determined by HPLC using Chiralpak OJ-H column (98% hexane/2-propanol, flow 0.5 mL/min,
A= 226 nm). tr 11.3 min (R); tr 12.0 min (S). 'H NMR (400 MHz, CDCl3), 8: 1.24 (m, 2H), 1.70
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(m, 2H, CH), 1.83 (m, 1H, CH2), 2.03 (m, 2H, CHz, CH), 2.16 (m, 2H, CH2), 2.84 (m, 2H,
CHb>), 3.18 (m, 1H, CH), 3.74 (s, 6H, CH3), 5.66 (m, 1H, CH=), 5.84 (m, 1H, CH=).
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Table S1. Pd-catalyzed allylic substitution of substrates $1-S2 using dimethyl malonate

as nucleophile with ligand L1a. Effect of the base.?

OAc OAc
o ph st @ s2
Entry Salt % Conv (% ee)® % Conv (Y%ee)
I KOAC 100 (80 (R)) 100 (75 (R))
2 NaOAc 100 (79 (R)) 100 (75 (R))
3 LiOAc 100 (79 (R)) 100 (73 (R))
4 CsOAC 100 (73 (R)) 100 (74 (R))
5 DBU 100 (64 (R)) 100 (56 (R))
6 Cs2C0s 100 (74 (R)) 100 (72 (R))
7 K2COs 100 (79 (R)) 100 (72 (R))

2 0.5 mol% [PdCl(n*-C;Hs)]2, ligand (0.011 mmol), substrate (1 mmol), CH,Cl, (2 mL), BSA (3 eq), dimethyl
malonate (3 eq), salt (0.05 mmol). ® Conversion percentage determined by 'H-NMR measured after 6 h.
Enantiomeric excesses, measured by chiral HPLC, shown in parentheses. ¢ Conversion percentage determined by

'"H-NMR measured after 12 h. Enantiomeric excesses, measured by chiral GC, shown in parentheses.
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SI-2. Copies of NMR spectra of new ligands L1-L7a-d
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Figure S1. 3'P NMR spectrum of compound L1a (CeDs, 161.9 MHz)
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Figure S2. "H NMR spectrum of compound L1a (CsDs, 400 MHz)
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Figure S3. '3C NMR spectrum of compound L1a (CsDs, 100.6 MHz)
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Figure S7. 3'P NMR spectrum of compound L1c (CeDe, 161.9 MHz)
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Figure S11. '"H NMR spectrum of compound L1d (CeDs, 400 MHz)
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Figure S16. 3'P NMR spectrum of compound L3a (CsDs, 161.9 MHz)
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Figure S17. '"H NMR spectrum of compound L3a (CeDs, 400 MHZz)
Sl-24



N /o
— o

o]
Megsi

I ll Ju } | |

T T T T T T T T T T T T T T T T T T
150 120 140 130 120 110 100 20 =0 70 &0

Figure S18. 3C NMR spectrum of compound L3a (CeDs, 100.6 MHz)
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Figure S19. 3'P NMR spectrum of compound L4a (CsDs, 161.9 MHz)
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Figure S20. '"H NMR spectrum of compound L4a (CeDs, 400 MHZz)
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Figure S21. 3C NMR spectrum of compound L4a (CeDs, 100.6 MHz)
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Figure S22. 3'P NMR spectrum of compound L4b (CeDs, 161.9 MHz)

S1-29



Me3Si
| CC
N /O
0-R 5
T
o_ 0O
>< Megsi

i L T L o L i T LR —
5 2 5 o £ o 5 3 %53 R g
T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 2.0 = 70 8.5 6.0 55 5.0 4.3 4.0 3.5 2.0 2.5 2.0 1.5 1.0 0.5 0.0

Figure S23. '"H NMR spectrum of compound L4b (CeDe, 400 MHZz)
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Figure S24. 3C NMR spectrum of compound L4b (CsDs, 100.6 MHz)
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Figure S25. 3'P NMR spectrum of compound L5 (CeDs, 161.9 MHz)
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Figure S26. "H NMR spectrum of compound L5 (CsDs, 400 MHz)
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Figure S27. '3C NMR spectrum of compound L5 (CsDs, 100.6 MHz)
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Figure S28. 3'P NMR spectrum of compound L6 (CsDs, 202 MHz)
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Figure S29. '"H NMR spectrum of compound L6 (CsDs, 500 MHz)
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Figure S30. '3C NMR spectrum of compound L6 (CsDs, 125.7 MHz)
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Figure S31. 3'P NMR spectrum of compound L7a (CsDs, 161.9 MHz)
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Figure S32. '"H NMR spectrum of compound L7a (CeDs, 400 MHZz)
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Figure S33. 3C NMR spectrum of compound L7a (CeDs, 100.6 MHz)
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Figure S34. 3'P NMR spectrum of compound L7b (CeDs, 161.9 MHz)
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Figure S35. '"H NMR spectrum of compound L7b (CeDe, 400 MHZz)
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Figure S36. '3C NMR spectrum of compound L7b (CsDs, 100.6 MHZz)
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SI-3. Copies of NMR spectra of Pd-allyl intermediates 36-39

[Pd(n3-1,3-cyclohexenyl)(L1a)]BF4(36)
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Figure S37. 3'P NMR spectrum of compound [Pd(n*-1,3-cyclohexenyl)(L1a)]BF4(36) (CD2Cl2,
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Figure S38. '"H NMR spectrum of compound [Pd(n?-1,3-cyclohexenyl)(L1a)]BF4 (36) (CD2Clz,

Sl-44



i

y " N — oy wiit
L L L L B I B B A T LI L B B B

200 180 160 140 120 100 80 60 40 20 ppm

Figure S39. *C NMR spectrum of compound [Pd(n?*-1,3-cyclohexenyl)(L1a)]BF4(36) (CD2Cla,
100.6 MHz)
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Figure S40. '"H-1H NOESY NMR spectrum of compound [Pd(n’-1,3-cyclohexenyl)(L1a)]BF4
(36) (CD2Cl2 400 MHz)
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[Pd(n3-1,3-cyclohexenyl)(L1b)]BF4(37)
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Figure S41. 3'P NMR spectrum of compound [Pd(n*-1,3-cyclohexenyl)(L1b)]BF4(37) (CD2Cl2,
161.9 MHz)
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Figure S42. '"H NMR spectrum of compound [Pd(n?*-1,3-cyclohexenyl)(L1b)]BF4(37) (CD2Cly,
400 MHz)
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Figure S43. *C NMR spectrum of compound [Pd(n*-1,3-cyclohexenyl)(L1b)]BF4 (37) (CD2Cla,
100.6 MHz)
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Figure S44. 'H-1H NOESY NMR spectrum of compound [Pd(n*-1,3-cyclohexenyl)(L1b)]BFa4
(37) (CD2Cl2 400 MHz)
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[Pd(n3-1,3-diphenylallyl)(L1a)]BF4 (38)
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Figure S45. 3'P NMR spectrum of compound [Pd(n?-1,3-diphenylallyl)(L1a)]BF4(38) (CD2Cla,
161.9 MHz)

[/

| [ / |
/ |||‘ / , / / ¢ [ |
L da 77 g

it oAb M_L__WWMA_MJJL*A_FJJ LNALL_.

T LA <O s L e S A iy P
& RER A H2EE 2 s} g ] 3 Iaoe = 2R ZEES
i mma 2 a3 3 e z z = SHZ m A 23R
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Figure S46. 'H NMR spectrum of compound [Pd(n3-1,3-diphenylallyl)(L1a)]BF4 (38) (CD2Cl2,
400 MHz)
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Figure S47. *C NMR spectrum of compound [Pd(n*-1,3-diphenylallyl)(L1a)]BF4 (38) (CD2Cl2,
100.6 MHz)

NOESY

,_:_LJMLL_}LJ'LA.*J&‘_A_J‘

Fl (ppm)
=
] | I T ‘

> W N
coad g b v b v b v bvaa

(5]

[+,]

1]

R |

VPN W YR W S
~l

8 7 6 5 4 3 2 1 0

F2 (ppm)

Figure S48. 'H-1H NOESY NMR spectrum of compound [Pd(n’-1,3-diphenylallyl)(L1a)]BF4
(38) (CD2Cl2 400 MHz)
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[Pd(n?-1,3-diphenylallyl)(L4a)]BF4 (39) and [Pd(n?-1,3-diphenylallyl)(L4a)2]BF4
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Figure S49. 3'P NMR spectrum of compound [Pd(n’-1,3-diphenylallyl)(L4a)]BF4 (39) and
[Pd(n’-1,3-diphenylallyl)(L4a)2]BF4 (CD2Cl2, 161.9 MHz)
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Figure S50. 'H NMR spectrum of compound [Pd(n’-1,3-diphenylallyl)(L4a)]BFs (39) and
[Pd(n*-1,3-diphenylallyl)(L4a).]BF4 (CD2Cls, 400 MHz)
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Figure S51. '3C NMR spectrum of compound [Pd(n’-1,3-diphenylallyl)(L4a)|BF4 (39) and
[Pd(n*-1,3-diphenylallyl)(L4a)2]BF4 (CD2Cl2, 100.6 MHz)
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Figure S52. 'H-'H NOESY NMR spectrum of compound [Pd(n?*-1,3-diphenylallyl)(L4a)]BF4
(39) and [Pd(n’-1,3-diphenylallyl)(L4a):]BF4 (CD2Cl2 400 MHz)
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Sl-4. Copies of NMR spectra of ligand intermediates 1-4, 8, 10 and 12

(2S,3S,4R)-N-Methyl-2-hydroxymethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol (1)
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Figure S53. "H NMR spectrum of compound 1 (CDCls, 300 MHz)
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Figure S54. 3C NMR spectrum of compound 1 (CDCls, 75.4 MHz)
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(2S,3S,4R)-N-Benzyl-2-hydroxymethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol (2)
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Figure S55. "H NMR spectrum of compound 2 (CDCls, 300 MHz)
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Figure S56. '*C NMR spectrum of compound 2 (CDCls, 75.4 MHz)
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(2S,3S,4R)-N-Isopropyl-2-hydroxymethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol
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Figure S57. "H NMR spectrum of compound 3 (CDCls, 300 MHz)
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Figure S58. 3C NMR spectrum of compound 3 (CDCls, 75.4 MHz)
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(2S,3R,4S)-N-Methyl-2-hydroxymethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol (4)
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Figure S59. "H NMR spectrum of compound 4 (CDCls, 300 MHz)
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Figure S60. 3C NMR spectrum of compound 4 (CDCls, 75.4 MHz)
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(2S,3S,4R)-2-Hydroxymethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol (8)
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Figure S61. "H NMR spectrum of compound 8 (CDCls, 300 MHz)
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Figure S62. 3C NMR spectrum of compound 8 (CDCls, 75.4 MHz)
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(2S,3R,4S)-N-terc-Butoxycarbonyl-2-hydroxymethyl-3,4-O-isopropyliden-
pyrrolidine-3,4-diol (10)
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Figure S63. "H NMR spectrum of compound 10 (DMSO-ds, 363 K, 500 MHz)
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Figure S64. 3C NMR spectrum of compound 10 (DMSO-ds, 363 K, 125.7 MHz)
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(2S,3R,4S)-2-Diphenylphosphinomethyl-3,4-O-isopropyliden-pyrrolidine-3,4-diol
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Figure S65. 3'P NMR spectrum of compound 12 (CDCls, 300 MHz)
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Figure S66. "H NMR spectrum of compound 12 (CDCls, 300 MHz)
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Figure S67. 3C NMR spectrum of compound 12 (CDCls, 75.4 MHz)
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