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General
All reagents were used directly from a commercia source without any further
purification. Solvents were found to contain 50 ppm water or less via Kf titration. sec-
BuLi was titrated against N-pivaloyl-o-toluamide before use. ZnCl, was purchased asa 1
M solution on Et,O and used directly. All reactions were performed under a nitrogen
atmosphere using glassware stored at ambient temperature and humidity. Flash column
chromatography was performed with Silica gel 60 (0.04-0.063 mm particle size). Thin
layer chromatography was performed with Silica Gel 60 F,s4 precoated plates (2.5x7.5
cm, 250 um thickness). 'H and *C NMR spectra were recorded on a Bruker Avance
DRX 500 using an internal deuterium lock. Unless otherwise indicated, samples were
acquired using CDCl; as solvent at -20 °C to sharpen the resonance signals for
characterization. Chemical shifts are quoted in parts per million (ppm) and referenced to
the solvent signal (CHCl; and CDCl; for *H and *3C, respectively. *C NMR spectra
were recorded with composite pulse (Waltz16) proton decoupling. Chemical ionization
and high resolution mass spectra were acquired on a Micromass QTOf Ultima APl US
mass spectrometer using electrospray ionization in the positive ion mode. Optical
rotations were recorded at 20 °C on a Perkin Elmer 241 Polarimeter using a cell length of
1.0dm. [o]p was calculated according to the following equation:
[odo =" Oobservea/ (d * C)

where d refers to the cell length in decimeters and c refers to the concentration in g/mL.

Chiral stationary phase HPLC was performed on a Agilent Series 1100 HPLC using a
Chiralpak AD-H column (0.3x150 mm, 5 um) with Heptane and i-PrOH as euents.

Signals were recorded at both 210 nm and 250 nm.
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General Procedure: Asymmetric deprotonation/transmetalation/Negishi coupling

To asolution of N-Boc-pyrrolidine 1 (1.0 mL, 5.7 mmol) and (-)-sparteine (1.3 mL, 5.7
mmol) in MTBE (12 mL) at -78 °C was added s-BuLi (1.2 M in cyclohexane, 4.8 mL, 5.7
mmol) dropwise, keeping the temperature below -68 °C. The resulting solution was aged
for 3hat -74 °C. A solution of ZnCl, (1 M in Et20, 3.4 mL, 3.4 mmol) was added to the
reaction dropwise with rapid stirring, keeping the temperature below -68 °C. The
resulting light suspension was aged at -74 °C for 30 minutes and then warmed to 20 °C.
The resulting homogeneous solution was aged for 30 minutes at 20 °C, and then was
charged with arylbromide (4.75 mmal) followed by Pd(OAc), (51 mg, 0.23 mmol), and
tBusP-HBF, (83 mg, 0.285 mmol) in one portion. The mixture, which precipitated zinc
salts during the course of the reaction, was aged overnight in a water bath at 20 °C. To
facilitate the filtration, 350 pL of NH,OH was added, and the mixture was aged for 1h.
The resulting slurry was filtered over Celite and washed with 60 mL MTBE. Thefiltrate
was washed with 50 mL of 1 M HCI and then twice with 50 mL deionized water. The
organic layer was dried over sodium sulfate, filtered, and concentrated. Purification of
products was accomplished by flash chromatography.

% N-Boc-(R)-2-phenylpyrrolidine (4a). Prepared according to the general

© procedure on 4.75 mmol scale. Purification by flash chromatography
(80:20 CH,Cl,:Hexanes to 90:10 CH,Cl,:Hexanes) provided 4a (962 mg, 82% yield) asa
crystalline white solid. mp=61.9-62.7 °C; [o]p= +85.3 (c=0.019, acetone); ‘H NMR
(499.87 MHz, CDCl3, -20 °C) 1:2.2 ratio amide bond rotamers: § 7.32-7.29 (om, 2H),
7.22 (m, 1H), 7.17 (m, 2H), 4.96 (dd, J=8.0, 2.8 Hz, 0.3H), 4.75 (dd, J=8.0, 4.8 Hz,
0.7H), 3.67-3.58 (om, 1.7H), 3.49 (dt, J=10.3, 8.0 Hz, 0.3H), 2.36-2.22 (om, 1H), 1.96-
1.77 (om, 3H), 1.45 (s, 2.8H), 1.16 (s, 6.2H); *C NMR (125.69 MHz, CDCls, -20 °C)
rotameric mixture, resonances for minor rotamer are enclosed in parenthesis (): 6 154.70
(154.60), 145.10 (144.00), (128.47) 128.17, (126.66) 126.54, 125.56 (125.31), (79.38)
79.26, 61.30 (60.60), (47.38) 47.12, 36.13 (34.95), (28.56) 28.16, (23.40) 23.25; Exact
mass calculated for CisHxNO,+H requires myz 248.1651, found m/z 248.1655.



Supporting Information - Journal of the American Chemical Society Page 4

Separation of enantiomers was accomplished using chiral HPLC: Chiralpak AD-H (99:1
Heptane:iPrOH, 0.5 mL/min), (R)-4a 10.8 min, (S)-4a 11.4 min.

(:) @ N-Boc-(R)-2-(4-fluorophenyl)pyrrolidine (4b). Prepared accordingto

Boc " the general procedure on 4.75 mmol scale. Purification by flash
chromatography (85:10:5 CH,Cl,:Hexanes:M TBE) provided 4b (945 mg, 75% yield) asa
solid. mp=68.2-69.2 °C; [o] o= +75.7 (c=0.021, acetone); *H NMR (499.87 MHz, CDCls,
-20 °C) 1:1.9 ratio amide bond rotamers: § 7.14-7.10 (om, 2H), 6.99-6.95 (om, 2H), 4.90
(dd, J=8.0, 2.8 Hz, 0.3H), 4.72 (dd, J=8.0, 5.2 Hz, 0.7H), 3.64-3.55 (om, 1.7H), 3.47 (dt,
J=10.7, 7.6 Hz, 0.3H), 2.34-2.20 (om, 1H), 1.93-1.71 (om, 3H), 1.43 (s, 3H), 1.16 (s,
6H); *C NMR (125.69 MHz, CDCls, -20 °C) rotameric mixture, resonances for minor
rotamer are enclosed in brackets []: 6 [161.58 (d, J=243.6 Hz)] 161.46 (d, J=243.6 Hz),
154.61-both rotamers, 140.87 (d, J=3.1 Hz) [139.75 (d, J=3.1 Hz)], 127.03 (d, J=8.0 H2)
[126.81 (d, J=8.0 HZ)], [115.26 (d, J=21.5 HZz)] 114.95 (d, J=21.5 HZz)], [79.53] 79.38,
60.69 [60.08], [47.38] 47.09, 36.20 [35.04], [28.53] 28.18, [23.41] 23.23; Exact mass
calculated for Ci5sH20FNO,+H requires miz 266.1556, found mv/z 266.1558. Separation of
enantiomers was accomplished using chirad HPLC: Chirapak AD-H (99:1
Heptane:iPrOH, 0.5 mL/min), (R)-4b 11.1 min, (S)-4b 12.6 min.

LN\ N-Boc-(R)-2-(4-dimethylaminophenyl)pyrrolidine (4c). Prepared

Boc ONMEz according to the general procedure on 4.75 mmol scale. Purification
by flash chromatography (70:30 Hexanes:EtOAC) provided 4c (1.08 g, 78% yield) as a
solid. mp=79.9-80.8 °C; [0]]p= +107 (c=0.018, acetone); "H NMR (499.87 MHz, CDCls,
-20 °C) 1:2.1 ratio amide bond rotamers: & 7.07 (d, J=8.3 Hz, 0.7 H), 7.05 (d, J=8.7 Hz,
1.3 H), 6.72-6.68 (om, 2H), 4.88 (dd, J=8.0, 2.8 Hz, 0.3H), 4.71 (dd, J=8.0, 4.4 Hz,
0.7H), 3.64-3.54 (om, 1.7H), 3.46 (m, 0.3H), 2.94 (s, 4H), 2.91 (s, 2H), 2.30-2.17 (om,
1H), 1.95-1.88 (om, 1H), 1.86-1.76 (om, 2H), 1.45 (s, 3H), 1.21 (s, 6H); *C NMR
(125.69 MHz, CDCls, -20 °C) rotameric mixture, resonances for minor rotamer are
enclosed in parenthesis (): & 154.90 (154.57), (149.49) 149.31, 133.08 (132.15), 126.44
(126.12), (112.90) 112.37, (79.11) 79.09, 60.66 (60.05), (47.30) 46.95, (41.06) 41.01,
36.04 (34.95), (28.60) 28.28, (23.49) 23.17; Exact mass calculated for Ci7H6N202+H
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requires m/z 291.2073, found m/z 291.2071. Separation of enantiomers was
accomplished using chiral HPLC: Chiralpak AD-H (95:5 HeptaneiiPrOH, 1.0 mL/min),
(R)-4¢ 3.4 min, (S)-4c 3.7 min.

Q @ N-Boc-(R)-2-(4-car boxymethylphenyl)pyrrolidine (4d).
Boc €oMe - Prenared according to the general procedure on 4.75 mmol scale.
Purification by flash chromatography (75:25 Hexanes.EtOAc) provided 4d (1.18 g, 81%
yield) as a solid. mp=80.3-81.2 °C; [0]p= +98.6 (c=0.022, acetone); *H NMR (499.87
MHz, CDCl3, -20 °C) 1:2.3 ratio amide bond rotamers: § 7.96 (d, J=8.0 Hz, 2H), 7.24-
7.22 (om, 2H), 4.95 (dd, J=8.0, 3.2 Hz, 0.3H), 4.77 (dd, J=8.0, 5.2 Hz, 0.7H), 3.89 (s,
2.1H), 3.87 (s, 0.9H), 3.66-3.58 (om, 1.7H), 3.50 (dt, J=10.7, 8.0 Hz, 0.3H), 2.38-2.25
(om, 1H), 1.94-1.73 (om, 3H), 1.42 (s, 2.8H), 1.12 (s, 6.2H); *C NMR (125.69 MHz,
CDCl3, -20 °C) rotameric mixture, resonances for minor rotamer are enclosed in
parenthesis (): 0 167.21-both rotamers, (154.58) 154.50, 150.68 (149.62), (129.94)
129.66, (128.37) 128.29, 125.57 (125.40), (79.68) 79.57, 61.19 (60.64), 52.36 (52.30),
(47.46) 47.18, 36.04 (34.90), (28.51) 28.15, (23.59) 23.38 ; Exact mass calculated for
C17H23NO4+H requires m/z 306.1705, found n/z 306.1708. Separation of enantiomers
was accomplished using chiral HPLC: Chiralpak AD-H (95:5 HeptaneiiPrOH, 1.0
mL/min), (R)-4d 5.1 min, (S)-4d 5.7 min.

N
Boc

(), N-Boc-(R)-2-(4-methanesulfonylphenyl)pyrrolidine (4e).

©\S°2ME Prepared according to the general procedure on 4.75 mmol scale.
Purification by flash chromatography (60:40 Hexanes.EtOAC) provided 4e (1.34 g, 87%
yield) as a solid. mp=100.6-101.0 °C; [0 o= +94.8 (c=0.018, acetone); *H NMR (499.87
MHz, CDCl3, -20 °C) 1:1.1 ratio amide bond rotamers: § 7.86 (d, 8.3 Hz, 1H), 7.85 (d,
J8.3 Hz, 1H), 7.36 (d, J=8.3 Hz, 2H), 4.96 (dd, J=8.0, 3.2 Hz, 0.5H), 4.82 (dd, J=8.0, 4.8
Hz, 0.5H), 3.65-3.58 (om, 1.5H), 3.51 (dt, J=10.7, 8.0 Hz, 0.5H), 3.06 (s, 1.6H), 3.02 (s,
1.4H), 2.40-2.28 (om, 1H) 1.90-1.70 (om, 3H), 1.42 (s, 4.2H), 1.13 (s, 4.8H); *°C NMR
(125.69 MHz, CDCl3, -20 °C) rotameric mixture, resonances for minor rotamer are
enclosed in parenthesis (): 6 (154.64) 154.33, 151.77 (150.79), 138.32 (138.29), (127.83)
127.49, 126.44 (126.27), (79.95) 79.78, 60.96 (60.51), (47.51) 47.15, (44.70) 44.68,
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35.98 (34.91), 28.46 (28.14), (23.54) 23.25; Exact mass calculated for CigH2sNO,S+H
requires m/z 326.1426, found m/z 326.1426. Separation of enantiomers was
accomplished using chiral HPLC: Chiralpak AD-H (90:10 Heptane:iPrOH, 1.0 mL/min),
(R)-4e 8.3 min, (S)-4€ 9.7 min.

3% N-Boc-(R)-2-(4-cyanophenyl)pyrrolidine (4f). Prepared according

Boe QCN to the general procedure on 4.75 mmol scale. Purification by flash
chromatography (70:30 Hexanes.EtOAc) provided 4f (1.03 g, 80% yield) as a solid.
mp=121.2-122.0 °C; [0]p= +151 (c=0.016, acetone); 'H NMR (499.87 MHz, CDCl3, -20
°C) 1:1.6 ratio amide bond rotamers. & 7.59 (om, 2H), 7.27 (om, 2H), 4.92 (dd, J=8.0, 3.2
Hz, 0.4H) 4.76 (dd, J=7.6, 5.6 Hz, 0.6H), 3.65-3.56 (om, 1.6H), 3.50 (dt, J=10.3, 7.6 Hz,
0.4H), 2.39-2.27 (om, 1H), 1.90-1.70 (om, 3H), 1.41 (s, 3.5H), 1.23 (s, 5.5H); *C NMR
(125.69 MHz, CDCl3, -20 °C) rotameric mixture, resonances for minor rotamer are
enclosed in parenthesis (): & (154.56) 154.28, 150.86 (149.80), (132.47) 132.23, 126.29
(126.14), (119.31) 119.22, (110.20) 110.14, (79.89) 79.74, 61.12 (60.60), (47.48) 47.18,
35.98 (34.84), (28.45) 28.11, (23.60) 23.34; Exact mass calculated for CiHoN202+H
requires m/z 273.1603, found m/z 273.1611. Separation of enantiomers was
accomplished using chiral HPLC: Chiralpak AD-H (95:5 Heptane:iPrOH, 1.0 mL/min),
(R)-4f 5.4 min, (S)-4f 6.9 min.

% N-Boc-(R)-2-(4-aminophenyl)pyrrolidine (4g). Prepared according

Boe ©\NH2 to the general procedure on 4.75 mmol scale. Purification by flash
chromatography (55:45 Hexanes:EtOAcC) provided 4g (872 mg, 70% yield) as a solid.
mp=170.4-171.6 °C; [o]p= +104 (c=0.016, acetone); 'H NMR (499.87 MHz, CDCls, -20
°C) 1:2.2 ratio amide bond rotamers: § 6.97-6.93 (om, 2H), 6.63 (m, 2H), 4.84 (dd, J=8.0,
2.9 Hz, 0.3H), 4.65 (dd, J=8.0, 4.8 Hz, 0.7H), 3.67 (br s, 2H), 3.62-3.53 (om, 1.7H), 3.44
(m, 0.3H), 2.29-2.15 (om, 1H), 1.93-1.73 (om, 3H), 1.43 (s, 3H), 1.19 (s, 6H); *C NMR
(125.69 MHz, CDCls, -20 °C) rotameric mixture, resonances for minor rotamer are
enclosed in parenthesis (): & 154.81 (154.55), (144.94) 144.79, 135.20 (134.18), 126.57
(126.31), (115.27) 114.92, (79.18) 79.12, 60.76 (60.13), 47.28 (46.97), 36.12 (34.99),

(28.56) 28.23, 23.41 (23.16); Exact mass calculated for CisH2oN2O+H requires miz
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263.1760, found m/z 263.1763. Separation of enantiomers was accomplished using chiral
HPLC: Chiralpak AD-H (90:10 Heptane:iPrOH, 1.0 mL/min), (R)-4g 6.3 min, (S)-4g 6.8

min.

(_)Me N-Boc-(R)-2-(2-methylphenyl)pyrrolidine (4h). Prepared according to
Boc the general procedure on 4.75 mmol scale.  Purification by flash
chromatography (85:10:5 CH,Cl,:Hexanes:M TBE) provided 4h (881 mg, 71% yield) as
an oil. [o]p= +121 (c=0.017, acetone); *H NMR (499.87 MHz, CDCl3, -20 °C) 1:1.9 ratio
amide bond rotamers: § 7.17-7.11 (om, 3H), 7.08 (m, 0.7H), 7.04 (d, J=7.2 Hz, 0.3H),
5.13 (dd, J=8.3, 1.6 Hz, 0.3H), 4.96 (dd, J=8.0, 4.4 Hz, 0.7H), 3.72-3.59 (om, 1.7H), 3.49
(dt, J=10.3, 8.0 Hz, 0.3H), 2.35 (s, 1H), 2.33 (s, 2H), 2.34-2.20 (om, 1H), 1.99-1.83 (om,
2H), 1.75-1.66 (om, 1H), 1.46 (s, 3H), 1.41 (s, 6H); *C NMR (125.69 MHz, CDCls, -20
°C) rotameric mixture, resonances for minor rotamer are enclosed in parenthesis (): &
154.51 (154.47), 143.20 (141.74), (134.16) 133.96, (130.64) 129.98, (126.59) 126.33,
125.96 (125.88), 124.40 (123.89), (79.30) 79.10, (58.00) 57.94, (47.39) 47.07, 34.09
(32.72), (28.56) 28.09, 23.16 (23.08), 19.54 (19.48); Exact mass calculated for
Ci16H23NO2+H requires m/z 262.1807, found n/z 262.1805. Separation of enantiomers
was accomplished using chiral HPLC: Chiralpak AD-H (99:1 HeptaneiiPrOH, 0.5
mL/min), (R)-4h 9.4 min, (S)-4h 10.1 min.

OMT@ N-Boc-(R)-2-(2-methoxyphenyl)pyrrolidine (4i). Prepared according to
Boc the general procedure on 4.75 mmol scale.  Purification by flash
chromatography (85:10:5 CH,Cl,:HexanessMTBE) provided 4i (949 mg, 72% yield) as
an oil. [o]p= +109 (c=0.017, acetone); *H NMR (499.87 MHz, CDCl3, -20 °C) 1:1.6 ratio
amide bond rotamers; ¢ 7.22-7.18 (om, 1H), 7.05 (dd, J=7.6, 1.6 Hz, 0.6H), 7.01 (dd,
J7.6, 1.6 Hz, 0.4H), 6.91-6.88 (om, 1H), 6.84 (t, J=7.6 Hz, 1H), 5.24 (dd, J=8.3, 1.6 Hz,
0.4H), 5.09 (dd, J=8.3, 3.6 Hz, 0.6H), 3.82 (s, 1.9H), 3.80 (s, 1.1H), 3.68-3.60 (om, 1H),
3.55 (dt, J=10.7, 7.6 Hz, 0.6H), 3.44 (m, 0.4H), 2.30-2.14 (om, 1H), 1.85-1.72 (om, 3H),
1.46 (s, 3.6 H), 1.18 (s, 5.4H); *C NMR (125.69 MHz, CDCls, -20 °C) rotameric
mixture, resonances for minor rotamer are enclosed in parenthesis (): 6 (155.98) 155.94,
154.70 (154.42), 132.56 (131.51), 127.67 (127.44), 125.85 (125.15), (120.08) 120.05,
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(110.12) 109.90, (79.22) 79.00, 55.98 (55.90), 55.35 (55.22), (47.23) 46.85, 33.78
(32.70), (28.57) 28.17, (23.18) 23.05; Exact mass calculated for Ci16H23NOs+H requires
m/z 278.1756, found m/z 278.1758. Separation of enantiomers was accomplished using
chiral HPLC: Chiralpak AD-H (99:1 Heptane:iPrOH, 0.5 mL/min), (R)-4i 15.2 min, (S)-
4i 13.0 min.

oy Q " N-Boc-(R)-2-(3-acetylphenyl)pyrrolidine (4j). Prepared according

Noc to the general procedure on 4.75 mmol scale. Purification by flash
chromatography (70:30 Hexanes.EtOAC) provided 4j (1.07 g, 78% yield) asan oil. [o] p=
+133 (c=0.013, acetone); *H NMR (499.87 MHz, CDCls, -20 °C) 1:1.6 ratio amide bond
rotamers: & 7.82-7.77 (om, 1H), 7.76 (br s, 1H), 7.41-7.36 (om, 2H), 4.95 (dd, J=8.0, 3.2
Hz, 0.4H), 4.79 (dd, J=8.0, 5.2 Hz, 0.6H), 3.66-3.60 (om, 1.6H), 3.50 (dt, J=10.7, 8.0 Hz,
0.4H), 2.60 (s, 1.9H), 2.59 (s. 1.1H), 2.38-2.26 (om, 1H), 1.93-1.73 (om, 3H), 1.42 (s,
3.6H), 1.12 (s, 5.6H); °C NMR (125.69 MHz, CDCls, -20 °C) rotameric mixture,
resonances for minor rotamer are enclosed in parenthesis (): 6 (198.72) 198.60, (154.66)
154.56, 145.78 (144.76), (137.01) 136.79, 130.41 (130.36), (128.84) 128.58, (127.11)
126.96, 125.44 (124.96), (79.68) 79.49, 61.13 (60.53), (47.50) 47.20, 36.16 (35.01),
(28.50) 28.16, 27.08-both rotamers, (23.52) 23.36; Exact mass calculated for
C17H23NOs+H requires myz 290.1756, found nvVz 290.1755. Separation of enantiomers
was accomplished using chiral HPLC: Chiralpak AD-H (95:5 HeptaneiiPrOH, 1.0
mL/min), (R)-4j 6.0 min, (S)-4j 6.5 min.

Q @ N-Boc-(R)-2-(5-N-Boc-indolyl)pyrrolidine  (4k). Prepared
Boc "*° " according to the general procedure on 4.75 mmol scale. Purification

by flash chromatography (50:45:5 CH,Cl,:HexanessMTBE) provided 4k (1.49 g, 81%
yield) as a solid. mp=139.6-140.1 °C; [o]]p= +84.6 (c=0.014, acetone); 'H NMR (499.87
MHz, DMSO-ds, +90 °C): & 7.99 (d, J=8.3 Hz, 1H), 7.61 (d, J=3.6 Hz, 1H), 7.38 (d,
J1.2 Hz, 1H), 7.15 (dd, J=8.3, 1.2 Hz, 1H), 6.64 (d, J=3.6 Hz, 1H), 4.88 (dd, J=8.0, 3.6
Hz, 1H), 3.59-3.50 (om, 2H), 2.32 (dg, J=11.9, 7.6 Hz, 1H), 1.92-1.75 (om, 3H), 1.65 (s,
OH), 1.24 (br s, 9H); *C NMR (125.69 MHz, DMSO-ds, +90 °C): & 153.16, 148.65,
139.02, 133.12, 129.73, 125.63, 121.51, 117.15, 113.77, 106.84, 83.17, 77.61, 60.19,
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46.44, 34.80 (br), 27.56, 27.30, 22.40; Exact mass calculated for CH30N2O4+H requires
m/z 387.2284, found m/z 387.2284. Separation of enantiomers was accomplished using
chiral HPLC: Chiralpak AD-H (95:5 Heptane:iPrOH, 1.0 mL/min), (R)-4k 3.3 min, (S)-
4k 3.6 min.

O v N-Boc-(R)-2-(4-indolyl)pyrrolidine (4l). Prepared according to the
Boc general procedure on 4.75 mmol scale.  Purification by flash
chromatography (75:25 Hexanes.EtOAc) provided 4l (1.05 g, 77% vyield) as a solid.
mp=149.8-151.0 °C; [o] p= +82.6 (c=0.012, acetone); ‘H NMR (499.87 MHz, CDCls, -20
°C) 1:1.7 ratio amide bond rotamers: & 8.96 (s, 0.6H), 8.85 (s, 0.4H), 7.26 (d, J=8.3 Hz,
0.6H), 7.20 (d, J=8.3 Hz, 0.4H), 7.12 (t, J=8.0 Hz, 0.6H), 7.11 (t, J=8.0 Hz, 0.4H), 7.08 (t,
J=2.8 Hz, 0.6H), 7.06 (t, J=2.8 Hz, 0.4H), 6.88 (d, J=7.6 Hz, 0.6H), 6.85 (d, J=7.6 Hz,
0.4H), 6.50 (t, J=2.0 Hz, 0.6H), 6.48 (t, J=2.0 Hz, 0.4H), 5.45 (dd, J=8.0, 2.0 Hz, 0.4H),
5.21 (dd, J=7.6, 4.8 Hz, 0.6H), 3.79-3.65 (om, 1.6H), 3.56 (m, 0.4H), 2.40-2.26 (om, 1H),
2.06-1.85 (om, 3H), 1.52 (s, 3.3H), 1.08 (s, 5.7H); **C NMR (125.69 MHz, CDCls, -20
°C) rotameric mixture, resonances for minor rotamer are enclosed in parenthesis (): &
155.14 (154.81), 136.09 (136.01), 135.88 (134.91), (124.77) 124.57, (124.15) 124.12,
(121.54) 121.36, 115.85 (114.86), (110.07) 109.75, 100.05-both rotamers, (79.45) 79.20,
60.02 (59.08), (47.28) 46.99, 34.47 (33.25), (28.65) 28.13, (23.63) 23.52; Exact mass
calculated for Cy7H2oN20,+H requires m/z 287.1760, found m/z 287.1761. Separation of
enantiomers was accomplished using chira HPLC: Chirapak AD-H (90:10
Heptane:iPrOH, 0.7 mL/min), (R)-4l 22.7 min, (S)-4l 23.4 min.

N
Vi
Boc N

[N @ N-Boc-(R)-2-(3-pyridyl)pyrrolidine (4m). Prepared according to the
general procedure on 10 mmol scale. Purification by flash chromatography
(60:40 Hexanes.EtOAc) provided 4m (1.48 g, 60% yield as an oil. [o]p= +83.6
(c=0.0155, CH,Cl,); *H NMR (499.87 MHz, CDCls, -20 °C) 1:1.8 ratio amide bond
rotamers: 6 8.44-8.41 (om, 2H), 7.48-7.45 (om, 1H), 7.23-7.20 (om, 1H), 4.91 (dd, J=8.3,
3.2 Hz, 0.4H), 4.73 (dd, J3=8.0, 5.2 Hz, 0.6H), 3.58 (t, J=6.8 Hz, 1.2H), 3.55 (m, 0.4H),
3.46 (dd, J=10.7, 8.0 Hz, 0.4H), 2.36-2.23 (om, 1H), 1.91-1.71 (om, 3H), 1.39 (s, 3.3H),
1.12 (s, 5.7H); *C NMR (125.69 MHz, CDCls, -20 °C) rotameric mixture, resonances for
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minor rotamer are enclosed in parenthesis (): 6 (154.51) 154.34, 148.03 (147.87), 147.66
(147.09), 140.34 (139.37), (133.43) 133.15, (123.54) 123.35, (79.77) 79.67, 59.06
(58.61), (47.30) 47.08, 35.95 (34.67), (28.44) 28.11, (23.44) 23.32; Exact mass calculated
for CiaH2N20-+H requires miz 249.1603, found m/z 249.1606. Separation of
enantiomers was accomplished using chiral HPLC: Chiralpak AD-H (isocratic 80:20
Heptane:iPrOH, 0.7 mL/min), (R)-4m 3.77 min, (S)-4m 3.45 min.

@ﬂ N-Boc-(2R,5R)-diphenylpyrrolidine (5). Prepared according to the
Boc @ general procedure on 4.75 mmol scale.  Purification by flash
chromatography (90:10 Hexanes.EtOAc) provided 5 (875 mg, 57% yield) as a solid.
mp=139.4-139.5 °C; [0]p= +133 (c=0.010, acetone); 'H NMR (499.87 MHz, CDCl5, -20
°C): § 7.40-7.35 (om, 4H), 7.30-7.25 (om, 6H), 5.36 (d, J=7.6 Hz, 1H), 5.19 (d, J=7.6 Hz,
1H), 2.48 (m, 2H), 1.75 (m, 2H), 1.16 (s, 9H); *C NMR (125.69 MHz, CDCls, -20 °C):
0 154.16, 145.13, 143.78, 128.62, 128.28, 126.86, 128.68, 125.35, 125.20, 79.61, 62.27,
61.53, 32.00, 31.51, 28.11; Exact mass calculated for CxHxsNO,+H requires myz
324.1964, found n/z 324.1969.



Page S11

Supporting Information - Journal of the American Chemical Society

).

20g

— 1.8 QOONHED
GHPHON NN

AN ITYRTY  AAPS AN TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, oo OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot —ORr

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

o ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

o e VE-

<HHONHLNIOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
— OZAux
NHNHQE GO e
mOAMmMmcemGmn,. miamM aEAmGte



Page S12

Supporting Information - Journal of the American Chemical Society

AT

ANA A

M1 0 QOooNHED
SHPHON NN

TV AN A TR AN

AN

AN

=[] =C
NI, LOLO—SENONO 00— 3
el T e ¥} -

NHOPOEGHMY OIFHNNOVONA 1| O

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM

VO OOOCOCOO0O © [Edpea e
VU OOCCOOMO © e
VO OOOOOOOH © -
X O oy 4
VUN3 OO “o [
VYN3 COoOx N =
NOY—c0 T

VO CONRHLNORO o]
NI oworom O [deaazaly
NI, (NOOLN - CNONMO<H =

< U
oo U
o—OR0 BHZ>aC
A~ c
UTOIN VOrATE

MM T HOM EE W0 ATMON

[Elel0 o] =Dz

<O N VEr
THHOHLNOON |oPa

NHOPOECHTA SOABHRASOUL | o

— OozLOor
~ OZAix
NFNHQEGO e
mOmmeSmGmn. moamM A mGite



Page S13

Supporting Information - Journal of the American Chemical Society

4.
it

20g

— 1.8 QOoNHED
GHPHON NN

AN ITYRTY  AnAA AN TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2093

og =C

NIS, oo OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 00 Ok

Mo oo =

vons N O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOO0OH O -

M O oo [£3

VON3 OO “o =

VOUS OO M =

o ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -o0oOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE 1 ATMOr

LOWW =Pz

<t Ao VE-

<HHONHLNIOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— O=zLOox
— OzAux
LOHNHQE B e
mOnMmmMmcemGmn, MmN aEAmGte



Page S14

Supporting Information - Journal of the American Chemical Society

El
g

=M =C
NS, —AASHNONO 00— 53
VLN -

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIHT R [ UaZaValal

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
VONS ©O 1n -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM

VO OOOCOCOO0O © [Edpea e

VU OOCCOOMO © e

VO OOOOOOOH © -

J0g X O oy 4
N VN3 OO o E
NC VONS Cow - =
NOY—o T

VO CONRHLNORO o]

NI oworom O [deaazaly

W

NI (NN OOt

AN A AN NN TN

ANO—Hm c

4
aa

UTOIN VOrAIE
MM ITH HOM EE 10 ATMOnr
[Elel0 o] =Dz
[QaalENe ] [0}=33
THHOHLNOON |oPa

NHOLVEGHOBA SOADARHIOUL | o
M1 0 QOooNHED

— OzL0r

l
SHPHON NN ~ OZAix
A ITYRTY  AAAA L AnHe I TR ST OHNHQE BV [
mOmmeSmGmn. moamM A mGite



Page S15

Supporting Information - Journal of the American Chemical Society

Ngzz/@
M

J0g
N

::A W

— 1.8 QOONHED
GHPHON NN

AN ITYRTY AN AN TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, oo OO 3

[cetentevy) +

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot Ok

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VON OO © -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

N ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

M u

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

<N o~ [0l=3

<HHONHLNIOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
— OZAux
DHNHQE GO e
mOAMmMmcemGmn,. miamM aEAmGte



Page S16

Supporting Information - Journal of the American Chemical Society

1) 1 1 1 \ \ \ 1 1 )\)\)))2)1):):)7)2)3
TN TN ITTTTTTT FRUTTTTTT M FTETTTTTN FITTTTTTT FITTTTTI FITTTTTT FTTTTTIT MTTTTTTT FITTTTTTN NTTTTTIT FITTTTTT FITTTTTI FITTTETIT M NTTTTTIT FITTTTTI N
T F_— _4 o
=M =C
NIDS, O\HiONOWO - 1NN =3
OO [

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NI, NOMOWOrNS 100N —OR
Mo 0o © —
VUNS OO 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t
VO OOOCOCOO0O © [Edpea e
VU OOCCOOMO © e
VO OOOOOOOH ©

No_zz/@ oo_m__ M ooy ey 4
esC VON3 CO o R
VYN3 COoOx N =

oY T

VON ONHALNCRO e}

NI enosom O [deaazaly

NI, (NOOLN - CNONMO<H ja=cd

< U

N0 U

o—OR0 BHZ>aC

A~ c

UTOIN VoA

MM ITH HOM EE 10 ATMOnr

[SleloeN] =Dz

on o~ VEr
THHOHLNOON |oPa
NHOPOVEBHOL SOAPAHRHSOUL | o

M1 0 QOooNHED

— OzL0r

l
SHPHON NN ~ OZAix
AT YT AN L AanHeS I TR ST ~NHNHQE GO [
mOmmeSmGmn. moamM A mGite



Page S17

Supporting Information - Journal of the American Chemical Society

ElKele) o0g
::.\A Z N

— 1.8 QOONHED
GHPHON NN

AN ITYRTY M AN TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, oo OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot —ORr

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

N ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

S0 e OEr

<HHONHLNIOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
— OZAux
HIHNHQE B e
mOAMmMmcemGmn,. miamM aEAmGte



Page S18

Supporting Information - Journal of the American Chemical Society

—_—~ ~ ~ ~~ ~— —~ ~~ —~
| | | | | | . |
o ™
= =
NI, SHOIHSIONONO 400 53
e -

BIN°0D.
o,

AT

Jo0g
N

=1

U

ANN AN AN

M1 0 QOooNHED

SHPHON NN

T N g S

L las)

[ 3 Y

AN N

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM

VO OOOCOCOO0O © [Edpea e
VU OOCCOOMO © e
VO OOOOOOOH © -
X O oy [
VYRS OO “o &
VYN3 COoOx N =
NOY—c0 T

VO CONRHLNORO o]
NI oworom O [deaazaly
NI, (NOOLN - CNONMO<H =

< U

L0 U
o—OR0 BHZ>aC
A~ c
UTOIN VOrATE

MM T HOM EE W0 ATMON
[SleloeN] =Dz

own <t VEr
THHOHLNOON |oPa

NHOPOVEBHOA COARHRASTUL | o

— OozLOor
~ OZAix
HHONHQE GV e
mOmmeSmGmn. moamM A mGite



Page S19

Supporting Information - Journal of the American Chemical Society

m_\,_NOm/O uo_m__

— 1.8 QOONHED
GHPHON NN

AN ITYRTY A AN TR ST

oo
o
NI 0O ©

h
n
n
O BQ

og =C
NIS, Me—OONm OO0 <3

OO~ [
NHOPOECHMY DIGHNNOVOHA | O

NI, MNMO0OM™Sm OOt
A0 oo
von3 N o
sl
W i TRIZZGTO e

G130

VO COoOONHO © M=
V0N OOO00000 © B
VON OO ©
M O o
Lon3 OO “o
VONS OOt M
e
VOW RN N
NI (N0 O
NI Moo -ONOM—
<
M

:
QQE?O(:WF!F!‘I

=000 EHZI>AC
[ TaToNe] c
OMON [G/@a 7l )
MM T =M EE ATMOr
LOWW =Pz
o N OEr
<HHONHLNIOON |lopa

NHOPVEBHBA SOALAHRHIOOL 1 o

— OzLOox
— OZAux
OHNHQE GO e
mOAMmMmcemGmn,. miamM aEAmGte



Page S20

Supporting Information - Journal of the American Chemical Society

m_\,_NOm/Q oom
ss/\. u

ANAAN A AN AN AN

M1 0 QOooNHED
SHPHON NN

AN ITYRTY A AN TR ST

=M =C
NS, —HOHNONO 00— 53
VLN -

NHOPOEGHMY OIFHNNOVONA 1| O

NSS! [N0000OMMSW OOt NOR
Mo o o N
Mo oo o o=
VN3 OO OO apAT
] O
OHNHHT 2 [§ Gazataia)
W o TJEZZGTO i
NI, NOMOWOrNS 100N —OR
Mo oo © e
VUNS OO 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t

VO OOOCOCOO0O © [Edpea e

VU OOCCOOMO © e

VO OOOOOOOH © -

Mo ooy 4
vYV3 CO o w
VYN3 COoOx N =

NOY—c0 T

VO CONRHLNORO o]
NI oworom O [deaazaly
NI, (NOOLN - CNONMO<H =

< U
<HLOoYH U
o—OR0 BHZ>aC
A~ c
UTOIN VOrATE
MM T HOM EE W0 ATMON
[Elel0 o] =Dz
o e VEr
THHOHLNOON |oPa

NHOPOECHTA SOABHRASOUL | o

— OozLOor
~ OZAix
OFNHQEGO e
mOmmeSmGmn. moamM A mGite



Page S21

Supporting Information - Journal of the American Chemical Society

NO. oog

— 1.8 QOONHED
GHPHON NN

AT YRTY A AN TR ST

oo T

(=] 8

NI 0O © a8
o 2073

og =C

NIS, oo OO 3
OO~ [
NHOPVEBHTY DIEHHNNOVOHN 1 o
NITS, [\000MS0 0Ot —ORr
Mo oo =
vons W O -
] —O=
W i TRIZZGTO e
VO COoOONHO © M=
V0N OOO00000 © B
VN OOOOOOOH O -
M O oo [£3
Lon3 OO “o =
VYWD OO oM =
N ¢

VOW RN N o
NI (N0 O [eaezaly
NI Moo -OcoOm— =
< u

[9\(ag] v
=000 EHZI>AC
LD c
OMON [G/@a 7l )

MM T =M EE ATMOr
LOWW =Pz

[l T Ogr

<HHONHLNIOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
— OZAux
LS QE GO e
mOAMmMmcemGmn,. miamM aEAmGte



Page S22

Supporting Information - Journal of the American Chemical Society

AT

=

M1 0 QOooNHED
SHPHON NN

AN ARSI TR

—_~ ~ ~ ~ ~ ~ ~ —~ —~A —~~ —~— —~r —~r —~~ —~~ ~~
[N FITTIN PPV FATTTTIT PITTTITTT IRTTTTII FTTTIIN FTTTTTTI FATTTTIIT FITTTTIN TTTTTTIT FTTTTTTN FATTTTTTT FITTITTTI FITTTTTTI FATTTTTT FITTITTI PITTTITT TR P

=M =C

NI, MNMO—SHNONO 40— <3

LoMLNLO -

NHOPOEGHMY OIFHNNOVONA 1| O

NSS! [N0000OMMSW OOt NOR

Mo o o N

Mo oo o o=

VN3 OO OO apAT

] O

OHNHHT 2 [§ Gazataia)

W o TJEZZGTO i

NI, NOMOWOrNS 100N —OR

Mo 0o © —

VUNS OO 1N -

Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t

VO OOOCOCOO0O © [Edpea e

VU OOCCOOMO © e

VO OOOOOOOH © -

ND. J0g X o N 4

/@5 N VN3 OO o E

\C VONS Cow - =

NOY—c0 T

VO CONRHLNORO o]

NI oworom O [deaazaly

NI, (NOOLN - CNONMO<H =

< U

L0 U

o—OR0 BHZ>aC

A~ c

UTOIN VOrATE

MM ITH HOM EE 10 ATMOnr

[SleloeN] =Dz

LSt 0 VEr

THHOHLNOON |oPa

NHOPOVEBHOA COARHRASTUL | o

— OozLOor
~ OZAix
LSNHQ ETU e
mOmmeSmGmn. moamM A mGite



Page S23

Supporting Information - Journal of the American Chemical Society

°HN o0g
:::A Z V

— 1.8 QOONHED
GHPHON NN

AN ITYRTY 1A 1 AmneHA N TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, oo OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot —ORr

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

N ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

N O Ogr

LO—HONHLNOON |opa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
— OZAux
OHNHQE B e
mOAMmMmcemGmn,. miamM aEAmGte



Page S24

Supporting Information - Journal of the American Chemical Society

°HN

AT

o0g

=

M1 0 QOooNHED
SHPHON NN

A1 Aane I TR ST

=M =C
NS, MMOHSHNONO 00— 53
VLN -

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NI, NOMOWOrNS 100N —OR
Mo 0o © —
VUNS OO 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t
VO OOOCOCOO0O © [Edpea e
VU OOCCOOMO © e
VO OOOOOOOH © -
X O oy [
VUN3 OO “o [
VYN3 COoOx N =
NOY—H0 T

VO CONRHLNORO o]
NI oworom O [deaazaly
NI, (NOOLN - CNONMO<H ja=cd

< U

L0 U
o—OR0 BHZ>aC
A~ c
UTOIN VOrATE

MM T HOM EE W0 ATMON
[SleloeN] =Dz

S5 e} VEr

LO—ONLNOON |oPa
NHOPOVEBHOL SOAPAHRHSOUL | o

— OozLOor
~ OZAix
ONHQETU e
mOmmeSmGmn. moamM A mGite



Page S25

Supporting Information - Journal of the American Chemical Society

o0g

SN

— 1.8 QOONHED
GHPHON NN

AN ITYRTY 1AM AN TR ST

oo T

(=] 8

NI 0O © a8
o 2073

og =C

NI, INHOONW0 OO 3
OO~ [
NHOPVEBHTY DIEHHNNOVOHN 1 o
NITS, [\000MS0 0Ot —ORr
Mo oo =
vons W O -
] —O=
W i TRIZZGTO e
VO COoOONHO © M=
V0N OOO00000 © B
VN OOOOOOOH O -
P e Te'aN| =4
Lon3 OO “o =
VYWD OO oM =
o ¢

VOW RN N o
NI (N0 O [eaezaly
NI Moo -OcoOm— =
< u

[9\(ag] v
=000 EHZI>AC
LD c
OMON [G/@a 7l )

MM T =M EE ATMOr
LOWW =Pz

[l ety Ogr

OHNHLNOON |opa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OZLOoN
= OzZAix
UNNHQE BV M=
mOAMmMmcemGmn,. miamM aEAmGte



Page S26

Supporting Information - Journal of the American Chemical Society

1) \. \. \. \. \. P ~ ~ —~ —~ —~A —~~ —~— —~r —~r —~~ —~ —~
[N FITTIN PPV FATTTTIT PITTTITTT IRTTTTII FTTTIIN FTTTTTTI FATTTTIIT FITTTTIN TTTTTTIT FTTTTTTN FATTTTTTT FITTITTTI FITTTTTTI FATTTTTT FITTITTI PITTTITT TR P

=[] =C

NI, MNMO—SHNONO 40— fx

LoMLNLO -

NHOPOECHT IGHNNOVOHA 1| o

NSS! [N0000OMMSW OOt NOR

Mo o oo ™

Mo oo o o=

VN3 OO OO apAT

T NOE=

OHNHHT 2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t
VO OOOCOOO0 ©
VU OOCCOOMO ©
VO OOOOOOOH ©

Js0g X o N
L VON3 CO o
o,

ﬂ V VONS OO N

SN NOY—c0
VOW CONSFMLNICNNO o
NI oworom O

ARNN A A AN AN N

NSO c

%

1
1

OcwW®r®R1

4
3
QQHE

UTOIN VOrATE
MM T HOM EE W0 ATMON
[Elel0 o] =Dz
<t O VEr
O—NHNOON lopa

NHOPOECHTA SOABHRASOUL | o
M1 0 QOooNHED

— OzL0r

l
SHPHON NN ~ OZAix
A ITYRTY 1AM L AnHeS_ I TR ST AONHQE GO [
mOmmeSmGmn. moamM A mGite



Page S27

Supporting Information - Journal of the American Chemical Society

209

O3

— 1.8 QOONHED
GHPHON NN

AN ITYRTY AAN AN TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, —AOONw OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot Ok

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

o ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

wom o VEF

OHNHLNOON |opa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OZLOoN
= OzZAix
ANNHQE BV M=
mOAMmMmcemGmn,. miamM aEAmGte



Page S28

Supporting Information - Journal of the American Chemical Society

—_ ~ ~ ~ ~ ~ ~ ~ ~ —~ ~ —~~ —~~ ~— —~r —~r —~~ —~ —~~
[N FITTIN PPV FATTTTIT PITTTITTT IRTTTTII FTTTIIN FTTTTTTI FATTTTIIT FITTTTIN TTTTTTIT FTTTTTTN FATTTTTTT FITTITTTI FITTTTTTI FATTTTTT FITTITTI PITTTITT TR P

=M =C

NIES, —OHNOWO  40CNH €3

LOMLNLORO [

NHOPOEGHMY OIFHNNOVONA 1| O

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM

VO OOOCOCOO0O © [Edpea e

VO COOCOOMO © e

VO OOOOOOOH © -

X o N 4

vons Co 4o =

Js0g VONS3 OO N =

iy N NOY—0 T
@ C VOW  ONSHLNORO C
O3 NI ~eorom O [9pcala7my
NI, (NOOLN - CNONMO<H =

< U

ANN AN AN hNAINN AN = :
o—OR0 BHZ>aC

A~ c

UTOIN VOrATE

MM ITH HOM EE 10 ATMOnr

[SleloeN] =Dz

oo o VEF

O—NHNOON lopa

NHOPOECHTA SOABHRASOUL | o
M1 0 QOooNHED

— OzL0r

l
SHPHON NN ~ OZAix
AT YT AN L AnleS I TR ST ALNHQE GO [
mOmmeSmGmn. moamM A mGite



Page S29

Supporting Information - Journal of the American Chemical Society

oom

o

— 1.8 QOONHED
GHPHON NN

AN ITYRTY AN AN TR ST

oo T

(=] 8

NI 0O © a8
o 2073

og =C

NIS, Me—OONm OO0 3
OO~ [
NHOPOECHMY DIGHNNOVOHA | O

NI, MNMO0OM™Sm OOt
A0 oo
von3 N o
sl
W i TRIZZGTO e

G130

VO COoOONHO © M=
V0N OOO00000 © B
VON OO ©
M O o
Lon3 OO “o
VONS OOt M
e
VOW RN N
NI (N0 O
NI Moo -ONOM—
<
M

:
QQE?O(:WF!F!‘I

=000 EHZI>AC
[ TaToNe] c
OMON [G/@a 7l )
MM T =M EE ATMOr
LOWW =Pz
<HO O VE-
LO—ONLNIOON |lopa

NHOPVEBHBA SOALAHRHIOOL 1 o

— OzLOox
— OZAux
HNNHQE G e
mOAMmMmcemGmn,. miamM aEAmGte



Page S30

Supporting Information - Journal of the American Chemical Society

=M =C
NS, DorSHNONO 00— 53
VLN -

NHOPOECHT IGHNNOVOHA 1| o

NSS! [N0000OMMSW OOt NOR
Mo o o N
Mo 0O o -

VN3 OO OO apAT
] O
O—NIHT R [ UaZaValal

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
VONS ©O 1n -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM
VO OOOCOOO0 ©
VO COOCOOMO ©

o0g VO OOOCCOOOH ©
N M O ey
:A w
SN VO3 OO o
o) VONS OO N
oY

VON  ONFHEUNCRO
NI oworom O

ANNA A AN NN hNoT

ANO—Hm c

3

OcwW®r®R1

4
3
QQHE

UTOIN VOrAIE
mm 1T+ HOM EE 10 ATmOn
[SleloeN] =Dz
o VEr
LO—ONLNOON lopa

NHOLVEGHOBA SOADARHIOUL | o
M1 0 QOooNHED

— OzL0r

l
SHPHON NN ~ OZAix
AT YT AAM L AnHeS I TR ST ANHQE GO [
mOmmeSmGmn. moamM A mGite



Page S31

Supporting Information - Journal of the American Chemical Society

209N uo_m__
8 ssﬂ V

— 1.8 QOONHED
PO oM

A7 AN A AN TR ST

T

ot T

(=] 8

NI 0O © a8
o 2073

og =C

NI, N00000Mm OO 3
[cetentevy) +
NHOPVEBHTY DIEHHNNOVOHN 1 o
NITS, [\000MS0 0Ot Ok
Mo oo - —
vons W O -
] —O=
W i TRIZZGTO e
VO COoOONHO © M=
V0N OOO00000 © B
VON OO © -
M O mom [£3
Lon3 OO “o =
VYWD OO oM =
N ¢

VOW RN N o
NI (N0 O [eaezaly
NI Moo -OcoOm— =
< u

M u

(@~ al EHZI>AC
LD c
OMON [G/@a 7l )

MM T =M EE ATMOr
LOWW =Pz

e D Ogr

~—HOWOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
o OZAux
OLNHQE U e
mOAMmMmcemGmn,. miamM aEAmGte



Page S32

Supporting Information - Journal of the American Chemical Society

=[] =C
NI oo 400 3
el T e ¥} -

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIHT R [ UaZaValal

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
VONS ©O 1n -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t
VO OOOCOOO0 ©
VU OOCCOOMO ©
VO OOOOOOOH ©
X O mom
VO3 OO o

20
204N _m__ VOV Co% N
8 ss,\. U NOY—0
VOW CONSFMLNICNNO o

NI oworom O
NI (NN OOt

idetdNs L P =

ANO—Hm c

%

1
1

OcwW®r®R1

B
QQWE

UTOIN VOrAIE
MM ITH HOM EE 10 ATMOnr
[SleloeN] =Dz
o VEr
D —H—OWOON lopa

NHOLVEGHOBA SOADARHIOUL | o
M 10 QOONHED

— OozLOor
l
SHPHON oM e Ozpix
A AR A AN TR T OLNHQEGU [
mOmmeSmGmn. moamM A mGite



Page S33

Supporting Information - Journal of the American Chemical Society

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, oo OO 3

OO~ [

& VHOPOEBH®, DIGHNNOVOHA | o
NITS, [\000MS0 0Ot Ok

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

M O oo [£3

Lon3 OO “o =

VYWD OO oM =

N ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

oom [9\(ag] v
ssC =000 EHZI>AC
HN _ OO c
OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

s O OEr

LO—HONHLNOON |opa
NHOPOVEBHTA SOHPLHRHTIOOL | o

1.0 QOONHES

GHPHOM NN — ozuor

AITYRTY 11 AneH I~ AN ST — Ozpix
OHNHQE G e

mOAMmMmcemGmn,. miamM aEAmGte



Page S34

Supporting Information - Journal of the American Chemical Society

=M =C
NS, MMOHSHNONO 00— 53
VLN -

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t
VO OOOCOOO0 ©
VU OOCCOOMO ©
VO OOOOOOOH ©
X O o
VO3 OO o
VYN3 COoOx N

3

NOY—H0
VON  ONFHEUNCRO
NI oworom O

AN AN AN TAANIN N 2

NSO c

I
C@
o
o
o
OcwW®r®R1

4
3
QQHE

UTOIN VOrATE
MM ITH HOM EE 10 ATMOnr
[SleloeN] =Dz
o o [0}=33
LO—ONLNOON |oPa

NHOLVEGHOBA SOADARHIOUL | o
M1 0 QOooNHED

— OzL0r
l
SHPHON NN ~ OZAix
A ATYRTY I~ Al I TR T ONHQE GV [
mOmmeSmGmn. moamM A mGite



Page S35

Supporting Information - Journal of the American Chemical Society

T

Y

— 1.8 QOONHED
GHPHON NN

AN A

A~ AA HavEry

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NIS, DerOoNm OO0 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot —ORr

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

O STe'N] [£3

Lon3 OO “o =

VYWD OO oM =

[ee] ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

oS o VE-

O—H—HOLOON |lopa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OzLOox
~ OZAux
QU O =
mOAMmMmcemGmn,. miamM aEAmGte



Page S36

Supporting Information - Journal of the American Chemical Society

M1 0 QOooNHED
SHPHON NN

A ITYHRTY AN AT LA AL A vy

—_~ ~ ~ ~ ~ ~ ~ ~ —~ —~A —~— “r —~r —~~ —~~ ~~

[N FITTIN PPV FATTTTIT PITTTITTT IRTTTTII FTTTIIN FTTTTTTI FATTTTIIT FITTTTIN TTTTTTIT FTTTTTTN FATTTTTTT FITTITTTI FITTTTTTI FATTTTTT FITTITTI PITTTITT TR P
) —

=M =C

NI, SH~—AHNOWO 400 <3

LoMLNLO -

NHOPOEGHMY OIFHNNOVONA 1| O

NSS! [N0000OMMSW OOt NOR

Mo o o N

Mo oo o o=

VN3 OO OO apAT

] O

OHNHHT 2 [§ Gazataia)

W o TJEZZGTO i

NI, NOMOWOrNS 100N —OR

Mo 0o © —

VUNS OO 1N -

Ve —Os

WA s TEZZGTO

VO OOCCONHO © M=t

VO OOOCOCOO0O © [Edpea e

VU OOCCOOMO © e

VO OOOOOOOH © -

\Z 209 Mo ooy 4

/5 N VN3 OO o E

= :C VONS Cow - =

NOY—c0 T

VO CONRHLNORO o]

NI oworom O [deaazaly

NI, (NOOLN - CNONMO<H =

< U

o—OR0 BHZ>aC

A~ c

UTOIN VOrATE

MM ITH HOM EE 10 ATMOnr

[Elel0 o] =Dz

i o VEF

O—H—HOOON lopa

NHOPOECHTA SOABHRASOUL | o

— OozLOor
™ OZAix
T HQUCS O E=
mOmmeSmGmn. moamM A mGite



Page S37

Supporting Information - Journal of the American Chemical Society

20g
.. N
m V.EA w\ﬁ u

— 1.8 QOONHED
GHPHON NN

AN ITYRTY e AneHA N TR ST

~ A ~ A
| | | |

oo T

(=] 8

NI 0O © a8

o 2073

og =C

NI, INHOONW0 OO 3

OO~ [

NHOPVEBHTY DIEHHNNOVOHN 1 o

NITS, [\000MS0 0Ot —ORr

Mo oo =

vons W O -

] —O=

W i TRIZZGTO e

VO COoOONHO © M=

V0N OOO00000 © B

VN OOOOOOOH O -

P e Te'aN| =4

Lon3 OO “o =

VYWD OO oM =

o ¢

VOW RN N o

NI (N0 O [eaezaly

NI Moo -OcoOm— =

< u

[9\(ag] v

=000 EHZI>AC

LD c

OMON [G/@a 7l )

MM T =M EE ATMOr

LOWW =Pz

WO VE-

OHNHLNOON |opa
NHOPOVEBHTA SOHPLHRHTIOOL | o

— OZLOoN
= OzZAix
SHNHQE BV M=
mOAMmMmcemGmn,. miamM aEAmGte



Page S38

Supporting Information - Journal of the American Chemical Society

209
, N
i

M1 0 QOooNHED
SHPHON NN

PP RPN N R 7Y

AT YTy

i

AN

AN

=M =C
NS, O0HNONO 400 53
VLN -

NHOPOECHT IGHNNOVOHA 1| o

NI, Moo OO NOR
Mo o o N
Mo oo o o=

VN3 OO OO AT
] O
O—NIH G2 [§ Gazataia)

W o TJEZZGTO i

NS, NOMOWHODS 100N —OR

Mo 0o © —
LYV ©Oo 1N -
Ve —Os

WA s TEZZGTO

VO OOCCONHO © MM

VO OOOCOCOO0O © [Edpea e
VU OOCCOOMO © e
VO OOOOOOOH © -
X O oy [
VUN3 OO “o [
VYN3 COoOx N =
NOY—c0 T

VO CONRHLNORO o]
NI oworom O [deaazaly
NI, (NOOLN - CNONMO<H =

< U

L0 U
o—OR0 BHZ>aC
A~ c
UTOIN VOrATE

MM ITH HOM EE 10 ATMOnr
[SleloeN] =Dz

O VEr
O—NHNOON lopa

NHOPOVEBHOA COARHRASTUL | o

— OozLOor
~ OZAix
HONHQE GV M=«
mOmmeSmGmn. moamM A mGite



