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General Experimental Details

Equipment and methods

All air-sensitive manipulations were conducted in a nitrogen-filled glovebox or by
standard Schlenk technique under nitrogen. All glassware was heated in an oven and
cooled under an inert atmosphere prior to use.

NMR spectra were acquired on 400 MHz, 500 MHz, or 600 MHz Bruker instruments at
the University of California. NMR spectra were processed with MestReNova 5.0
(Mestrelab Research SL). Chemical shifts are reported in ppm and referenced to residual
solvent peaks (CHCl; in CDCls: 7.26 ppm for 'H and 77.36 ppm for C). Coupling
constants are reported in hertz. HPLC analyses were conducted on a Waters
chromatography system (1525 binary pump, 717+ autosampler, 2487 dual wavelength
detector) with using chiral stationary columns (0.46 cm x 25 cm) from Daicel. Optical
rotations were measured on a Perkin Elmer 241 Automatic Polarimeter. High-resolution
mass spectra were obtained via the Micro-Mass/Analytical Facility operated by the
College of Chemistry, University of California, Berkeley. GC analyses were obtained on
an Agilent 6890 GC equipped with an HP- 5 column (25 m x 0.20 mm ID x 0.33 m film)
and an FID detector.

Solvents and reagents

Substrate alkenes, dodacane and fert-butyl perbenzoate were purchased from Sigma-
Aldrich and used without further purification unless mentioned otherwise. 2-(But-3-en-1-
yl)-2-methyl-1,3-dioxolane,' (but-3-en-1-yloxy)(tert-butyl)dimethylsilane,” but-3-en-1-yl
benzoate, 2-(but-3-en-1-yl)isoindoline-1,3-dione,’ 1-(hept-6-en-1-ylsulfonyl)-4-
methylbenzene® and N,N-diethylundec-10-enamide’ were prepared according to reported
procedures. Enantioenriched alkenes were derived from commercially available glycidol
(ee 98%) following reported procedures.” Pd(OAc), and Ir(COD)CI], were obtained from
Johnson-Matthey and used without further purification. Phosphoramidite ligands (L9 and
L10)° and iridium complexes ([Ir(COD)(k2-L9)(cthylene)] (1) and [Ir(COD)(k2-
L10)(cthylene)] (11))’ were prepared according to literature procedures. DCM, toluene
and THF were degassed by purging with argon for 15 minutes and dried with a solvent
purification system containing a one-meter column of activated alumina.
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General procedure (I): Sequential C-H functionalization reactions

To a dry 4 ml vial containing a magnetic stirbar, Pd(OAc), (3.3 mg, 5 mol%) and L5 (3.0
mg, 5.5 mol%) were added, followed by 25.0 uL of DCM. The reaction mixture was
stirred for 15 min at room temperature. The solvent was removed under vacuum, and
dodecane (25.0 pL) and alkene (0.6 or 0.3 mmol) were added, followed by fert-butyl
perbenzoate (58.27 mg, 0.3 mmol). The vial was sealed with a cap containing a PTFE
septum and then heated at 65 or 80 °C (as mentioned in Chart 1, 2 and 3) for 6-8 h
(monitored by 'H-NMR for consumption of oxidant). The vial was kept at high vacuum
for 3-4 h to remove volatile materials and brought into a glove box. The reaction mixture
was dissolved in 0.5 ml of dry toluene. To the resulting solution K3PO4 (95.5 mg, 0.45
mmol) and the aniline (2.0 mmol) were added, followed by solution of iridium catalyst 1
(13.0 mg, 5 mol%) in 0.5 ml of dry toluene. The resulting reaction mixture was stirred at
25 °C until the linear benzoyl ester was fully consumed, as determined by GC or TLC.
The crude reaction mixture was then treated with 5 ml of EtOAc and extracted with brine.
The solvent was evaporated from the organic layer, and the product was purified by flash
column chromatography on silica gel eluting with a mixture of hexane and ethyl acetate.

General procedure II: Hydroboration and Vinylation of 3

To a dry 4-mL vial equipped with a magnetic stirring bar in the glove box, alkene 3 (0.5
mmol), followed by a solution of 9-BBN (0.5 M solution in THF, 1.2 ml) were added.
The mixture was stirred at room temperature (20 °C) for 10 h to give a solution of B-
alkyl-9-BBN. To above solution, K3;PO4*H,0 (230.3 mg, 1.0 mmol) was added, and the
heterogeneous mixture was stirred for 5 min. Vinyl bromide (1.0 M solution in THF, 1.5
ml), followed by Pd(dppf)Cl, (5 mol%, 0.025 mmol) in DMF (2.5 ml), were added. The
reaction was sealed with a cap containing a PTFE septum and then heated at 50 °C for 6-
8 h. The crude reaction mixture was then treated with 5 mL of EtOAc and extracted with
water, followed by a saturated CuSO, solution (in water) to remove the remaining DMF.
The solvent was evaporated from the organic layer, and the product was purified by flash
column chromatography on silica gel eluting with a mixture of hexane and ethyl acetate.

General procedure III: Hydroboration and Alkylation of 3

To a dry 4 mL vial equipped with a magnetic stirring bar in the glove box, an alkene 3
(0.5 mmol), followed by a solution of 9-BBN (0.5 M solution in THF, 1.2 ml), were
added. The mixture was allowed to stir at room temperature (20 °C) for 10 h. To the
above solution, K;PO4¢H,0 (230.3 mg, 1.0 mmol) was added and stirred for 5 min. In
another dry 4 ml vial equipped with a magnetic stirring bar in the glove box, Pd(OAc),
(9.0 mg, 0.040 mmol), PCy; (22.4 mg, 0.080 mmol) and 0.5 ml of THF were added.
After 15 min of stirring, this solution was added to the above B-alkyl-9-BBN solution,
followed by n-bromo-1-alkene (0.3 mmol). The resulting heterogeneous reaction mixture
was sealed and stirred vigorously at room temperature for 24 h. The crude mixture was
diluted with Et,0, filtered through silica gel, concentrated, and then purified by flash
column chromatography on silica gel eluting with a mixture of hexane and ethyl acetate.
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Procedures and spectral data for isolated products

N-(dec-1-en-3-yl)aniline (3a)

Ph Prepared according to the general procedure (I) using (R, R,
“NH R)-1 as catalyst. The crude mixture was purified by flash
W column chromatography (hexanes:EtOAc, 99:1) to give 3a as
an oil in 58% yield (40.2 mg). The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tz 20.18 min (major); t; 23.78 min
(minor) [(Chiralpak OD-H) hexane/i-PrOH, 99.9:0.1, 0.5 mL/min] to be 89%. 'H NMR
(600 MHz, CDCl;) & 7.16-7.13 (m, 2H), 6.69 — 6.60 (m, 1H), 6.59 (d, J = 7.7 Hz, 2H),
5.73 (ddd, J = 16.8, 10.3, 6.6 Hz, 1H), 5.20 (d, J = 16.8 Hz, 1H), 5.11 (d, J = 10.3 Hz,
1H), 3.79 (m, 1H), 3.63 (b, 1H), 1.72—-1.48 (m, 2H), 1.47-1.17 (m, 10H), 0.88 (t,J/=7.0
Hz, 3H). "C NMR (151 MHz, CDCl;) & 148.0, 140.6, 129.4(2C), 1174, 115.3,
113.6(2C), 56.3,36.2,32.2,29.9,29.6,26.3,23.0, 14.4. HRMS (ESI) Calcd. for C,;H,sN
(IM+H]"): 232.2060. Found: 232.2058.

N-(4-methylpent-1-en-3-yl)aniline (3b)

Ph Prepared according to the general procedure (I) using (R, R, R)-1 as catalyst.
“NH The crude mixture was purified by flash column chromatography
\H\/ (hexanes:EtOAc, 99:1) to give 3b as an oil in 52% yield (27.3 mg). The
enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) t;
19.24 min (major); ty 20.79 min (minor) [(Chiralpak OD-H) hexane/i-PrOH,
99.9:0.1, 0.5 mL/min] to be 90%. 'H NMR (600 MHz, CDCI,) 6 7.28-7.2 (m, 2H), 6.65
(t, 1H,J =73 Hz), 6.6 (d,2H,J=8.0 Hz), 5.72 (ddd, 1H, J=17.2, 10.3, 6.3 Hz), 5.19
(d, 1H,J=17.1 Hz), 5.16 (d, 1H, J = 10.2 Hz), 3.71 (br, 1H), 3.65 (t, 1H, /= 5.9 Hz),
1.87 (qqd, 1H,J =6.8,6.8,5.7 Hz). 0.99 (d, 3H, J = 6.8 Hz),0.96 (d, 3H, J = 6.8 Hz); °C
NMR (151 MHz, CDCl,) 1479, 1379,129.1,117.1,116.0, 1134, 61.5, 32.5, 18.8, 18.5.
The data match those reported previously.8

N-(1-cyclohexylallyl)aniline (3¢)

Ph Prepared according to the general procedure (I) using (R, R, R)-1 as

“NH catalyst. The crude mixture was purified by flash column chromatography

=~ (hexanes:EtOAc, 99:1) to give 3¢ as an oil in 68% yield (40.2 mg). The

( enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C)

tx 7.14 min (minor); t; 8.79 min (major) [(Chiralpak AD-H) hexane/i-

PrOH, 99.9:0.1, 1.0 mL/min] to be 92%. 'H NMR (600 MHz, CDCl,) 6 7.16-7.11 (m,

2H), 6.68-6.60 (m, 1H), 6.59 (d,J =7.9 Hz, 2H), 5.72 (ddd, J = 169, 10.2, 6.4 Hz, 1H),

5.28-5.05 (m, 2H), 3.69 (br, 1H), 3.68-3.6 (m, J = 5.7 Hz, 1H), 1.92-1.63 (m, 5H), 1.55—

145 (m, 1H), 1.31-1.02 (m, 5H). "C NMR (151 MHz, CDCl,) & 148.3, 138.7,

129.4(2C), 117.3, 116.1, 113.6(2C), 61.3, 43.1, 29.8, 29.7, 26.9, 26.7, 26.6. The data
match those reported previously.8
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N-(1-phenylbut-3-en-2-yl)aniline (3d)

Prepared according to the general procedure (I) using (R, R, R)-1 as
Ph\NH catalyst. The crude mixture was purified by flash column chromatography
PhN (hexanes:EtOAc, 98:2) to give 3d as an oil in 71% yield (47.5 mg). The
enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) t,
21.94 min (major); ty 22.95 min (minor) [(Chiralpak AD-H) hexane/i-PrOH, 99.9:0.1, 0.5
mL/min] to be 96%. '"H NMR (600 MHz, CDCl,) & 7.33-7.29 (m, 2H), 7.27-7.20 (m,
3H), 7.18-7.13 (m, 2H), 6.71-6.66 (m, 1H), 6.61 (d,J = 7.7 Hz, 2H), 5.82 (ddd, J = 16.3,
10.4,5.7 Hz, 1H), 520 (d, J = 17.2 Hz, 1H), 5.13 (d, J = 104 Hz, 1H), 4.18-4.12 (m,
1H), 3.72 (br, 1H), 2.93 (d, J = 6.6 Hz, 2H). "C NMR (151 MHz, CDCl,) 6 147.6, 139.6,
138.0, 129.8(2C), 129.5(2C), 128.8(2C), 1269, 117.8, 115.8, 113.9(2C), 56.9, 42.2.
HRMS (ESI) Calcd. for C,(H;;N ([M+H]"): 224.1434 Found: 224.1432.

N-(1-(2-methyl-1,3-dioxolan-2-yl)but-3-en-2-yl)aniline (3e)

pn  Prepared according to the general procedure (I) using (R, R, R)-1 as
O/_\OHN' catalyst. The crude mixture was purified by flash column
_~ chromatography (hexanes:EtOAc, 95:5) to give 3e as an oil in 70% yield
(49.0 mg). The enantiomeric excess was determined by HPLC analysis
(254 nm, 25 °C) tz 37.61 min (minor); t; 40.48 min (major) [(Chiralpak OJ-H) hexane/i-
PrOH, 99.9:0.1, 0.5 mL/min] to be 95%. 'H NMR (600 MHz, CDCl,) 6 7.20-7.07 (m,
2H), 6.67 (t, J = 7.3 Hz, 1H), 6.66-6.57 (m, 2H), 5.81 (ddd, J = 17.1, 10.3, 5.4 Hz, 1H),
528 (d,J =17.1 Hz, 1H), 5.10 (d, J = 10.3 Hz, 1H), 4.69 (br, 1H), 4.09-3.76 (m, SH),
2.01-1.88 (m, 2H), 1.34 (s, 3H). "C NMR (151 MHz, CDCl;) 6 148.5, 141.0, 129.3(2C),
1174, 114.8, 113.7(2C), 1099, 654, 64.7, 53.6, 442, 24.8. HRMS (ESI) Calcd. for
C,,H,,NO, ([M+H]"): 234.1489. Found: 234.1486.

N-(6-chlorohex-1-en-3-yl)aniline (3f)

Prepared according to the general procedure (I) using (R, R, R)-1 as
NH catalyst. The crude mixture was purified by flash column
CI\/\)\/ chromatography (hexanes:EtOAc, 99:1) to give 3f as an oil in 65%
yield (40.9 mg). The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) ty 9.47 min (major); t; 9.95 min (minor) [(Chiralpak AD-H)
hexane/i-PrOH, 99.9:0.1, 0.5 mL/min] to be 88%. 'H NMR (600 MHz, CDCIl,) 6 7.21
(dd,J=8.5,74Hz,2H), 6.66 (t,J =7.3 Hz, 1H), 6.60 (d,J = 8.5 Hz, 2H), 5.82 (ddd, J =
17.0,10.2,5.2 Hz, 1H), 5.27-4.90 (m, 2H), 4.27-4.13 (m, 1H), 3.58-3.41 (m, 1H), 3.28—
3.22(m, 1H), 2.17-1.90 (m, 3H), 1.86-1.78 (m, 1H). *C NMR (151 MHz, CDCl,) 6
147.8, 139.6, 129.3(2C), 1159, 114.8, 112.4(2C), 61.2, 489, 32.9, 23.5. HRMS (ESI)
Calcd. for C,,H,,CIN ([M+H]"): 167.1067. Found: 167.1072.

Ph.

N-(1-((tert-butyldimethylsilyl)oxy)but-3-en-2-yl)aniline(3g)

Ph. Prepared according to the general procedure (I) using (R, R, R)-1 as

NH catalyst. The crude mixture was purified by flash column
TBSO\)\/ chromatography (hexanes:EtOAc, 99:1) to give 3g as an oil in 69%
yield (57.4 mg). The enantiomeric excess was determined by HPLC

analysis (254 nm, 25 °C) t; 12.92 min (major); tz 15.72 min (minor) [(Chiralpak OD-H)
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hexane/i-PrOH, 99.9:0.1, 0.5 mL/min] to be 97%. 'H NMR (600 MHz, CDCl,) & 7.16
(dd,J=8.5,74Hz,2H),6.70 (t,J = 7.3 Hz, 1H), 6.66-6.63 (m, 2H), 5.92-5.72 (m, 1H),
532(dd,J=173,14 Hz, 1H), 5.20 (dd, J = 12.5, 1.4 Hz, 1H), 4.21 (br, 1H), 3.89 (br,
1H), 3.76 (dd, J =99, 4.5 Hz, 1H), 3.65 (dd, J =9.9, 6.0 Hz, 1H), 0.91 (s, 9H), 0.07 (s,
3H), 0.06 (s, 3H). *C NMR (151 MHz, CDCl,) & 148.2, 138.0, 129.4, 117.9(2C), 116.9,
114.2(2C), 66.0, 58.1, 26.2(3C), 18.6, -4.9, -5.0. HRMS (ESI) Calcd. for C,;H,,NOSi
(IM+H]"): 278.1935. Found: 278.1934.

2-(phenylamino)but-3-en-1-yl benzoate (3h)

Prepared according to the general procedure (I) using (R, R, R)-1 as
Ph\NH catalyst. The crude mixture was purified by flash column
Bzo\)\/ chromatography (hexanes:EtOAc, 95:5) to give 3h as an oil in 56% yield
(44.9 mg). The enantiomeric excess was determined by HPLC analysis
(254 nm, 25 °C) tz 13.8 min (major); t; 14.6 min (minor) [(Chiralpak OD-H) hexane/i-
PrOH, 90:10, 0.6 mL/min] to be 90%. 'H NMR (600 MHz, CDCI,) 6 8.02 (dd, J = 8.1,
1.0 Hz, 2H), 7.64 — 7.52 (m, 1H), 7.44 (t,J = 7.7 Hz,2H), 7.18 (dd, J = 8.5, 7.4 Hz, 2H),
6.80-6.61 (m, 3H), 591 (ddd,J=17.2,104,5.5 Hz, 1H), 544 (dd,J =9.9, 8.6 Hz, 1H),
5.30 (dd,J =104, 1.2 Hz, 1H),4.50 (dd, J =11.2,6.6 Hz, 1H), 442 (dd,J =11.2,4.8
Hz, 1H), 4.33 (br, 1H), 4.04 (br, 1H). "C NMR (151 MHz, CDCl,) 6 167.0, 147.3,136.2,
133.5, 130.1, 130.0(2C), 129.6(2C), 128.8(2C), 118.2, 1179, 113.9(2C), 66.9, 55.5.
HRMS (ESI) Calcd. for C,;H;;NO, ([M+H]"): 268.1332. Found: 268.1332.

2-(2-(phenylamino)but-3-en-1-yl)isoindoline-1,3-dione (3i)

Prepared according to the general procedure (I) using (R, R, R)-1

O Ph a5 catalyst. The crude mixture was purified by flash column

N HN chromatography (hexanes:EtOAc, 95:5) to give 3i as an oil in 59%

W yield (51.7 mg). The enantiomeric excess was determined by

¢ HPLC analysis (254 nm, 25 °C) tz 23.20 min (minor); t 2691

min (major) [(Chiralpak AD-H) hexane/i-PrOH, 90:10, 0.5 mL/min] to be 90%. 'H NMR

(600 MHz, CDCl,) 6 7.83 (dd, J =54, 3.1 Hz, 2H), 7.71 (dd, J = 5.4, 3.1 Hz, 2H), 7.09

(dd, J = 84, 74 Hz, 2H), 6.65-6.55 (m, 2H), 5.90-5.77 (m, 1H), 5.36 (d, J = 17.1 Hz,

1H), 5.23 (d, J = 10.3 Hz, 1H), 4.26 (br, 2H), 3.92 — 3.81 (m, 2H). "C NMR (151 MHz,

CDCly) 6 169.1,147.2,136.5, 134.4,132.2,129.4,123.7, 1179, 117.8, 113.6,55.9,42 3.
HRMS (ESI) Calcd. for C,;H,,N,O, (IM+H]"): 293.1285. Found: 293.1284.

N-(7-tosylhept-1-en-3-yl)aniline (3j)

Ph  Prepared according to the general procedure (I) using (R, R, R)-1

0 HN as catalyst. The crude mixture was purified by flash column
O\\‘é/\/\)\/ chromatography (hexanes:EtOAc, 90:10) to give 3j as an oil in
57% yield (58.7 mg). The enantiomeric excess was determined

by HPLC analysis (254 nm, 25 °C) t; 26.14 min (minor); ty

29.86 min (major) [(Chiralpak AD-H) hexane/i-PrOH, 90:10, 1.0

mL/min] to be 89%. 'H NMR (600 MHz, CDCL,) 6 7.81 (d, J =

8.2 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H), 7.18 (t, J = 7.9 Hz, 2H),

6.72 (t,J =7.3 Hz, 1H), 6.60 (d,J = 7.9 Hz, 2H), 5.72 (ddd, J = 16.8, 10.3, 6.2 Hz, 1H),
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521(d,J =172 Hz, 1H), 5.15 (d, J = 10.3 Hz, 1H), 3.80 (q, / = 6.0 Hz, 1H), 3.62 (br,
1H), 3.18-2.99 (m, 2H), 2.49 (s, 3H), 1.90-1.65 (m, 2H), 1.69-1.44 (m, 4H). "C NMR
(151 MHz, CDCl,) 6 147.6, 145.0, 139.9, 136.5, 130.2(2C), 129.5(2C), 128 4(2C), 117.7,
115.8, 113.7(2C), 56.5, 55.8, 354,24 .9, 23.0, 22.0. HRMS (ESI) Calcd. for C,,H,sNO,S
(IM+H]"): 344.1679. Found: 344.1679.

Methyl 4-(phenylamino)hex-5-enoate (3Kk)

Ph Prepared according to the general procedure (I) using (R, R, R)-1 as

"NH  catalyst. The crude mixture was purified by flash column

M eOQCW chromatography (hexanes:EtOAs:, 95:5) to give 3k as an oil in 59%

yield (38.8 mg). The enantiomeric excess was determined by HPLC

analysis (254 nm, 25 °C) t; 13.57 min (major); tz 21.36 min (minor) [(Chiralpak OD-H)

hexane/i-PrOH, 90:10, 1.0 mL/min] to be 88%. '"H NMR (600 MHz, CDCl,) & 7.18-7.12

(m, 2H), 6.71-6.66 (m, 1H), 6.60 (d, J = 7.9 Hz, 2H), 5.73 (ddd, J = 16.7, 10.3, 6.1 Hz,

1H), 5.23 (d, J = 17.2 Hz, 1H), 5.15 (d, J = 10.3 Hz, 1H), 3.91-3.84 (m, 1H), 3.72 (br,

1H), 3.67 (s, 3H),2.47 (dd, J = 7.3, 6.3 Hz, 2H), 1.94 (q, J = 7.1 Hz, 2H). "C NMR (151

MHz, CDCl;) 6 174.3, 147.6, 139.5, 129.5(2C), 117.8,116.2, 113.7(2C), 55.8,52.0, 31.0,
30.7. HRMS (ESI) Calcd. for C;H,,NO, ([M+H]"): 220.1332. Found: 220.1331.

N,N-diethyl-9-(phenylamino)undec-10-enamide (31)

o Ph‘NH Prepared according to the general procedure (I)

using (R, R, R)-1 as catalyst. The crude mixture was

/\NJW purified by flash column chromatography
) (hexanes:EtOAc, 95:5) to give 3l as an oil in 52%

yield (51.5 mg). The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tz 25.87 min (major); t; 39.04 min
(minor) [(Chiralpak OD-H) hexane/i-PrOH, 95:5, 1.0 mL/min] to be 87%. 'H NMR (600
MHz, CDCl,) 6 7.14 (t, J = 7.8 Hz, 2H), 6.66 (t, J = 7.3 Hz, 1H), 6.59 (d, J = 7.9 Hz,
2H), 5.76-5.66 (m, 1H), 5.19 (d, J = 17.2 Hz, 1H), 5.10 (d, J = 10.3 Hz, 1H), 3.78 (br,
1H), 3.65 (br, 1H),3.37 (q,J=7.1 Hz,2H),3.29 (q,J="7.1 Hz,2H),2.27 (t,J = 7.6 Hz,
2H), 1.69-1.52 (m, 4H), 1.45-1.26 (m, 8H), 1.16 (t,J =7.1 Hz, 3H), 1.10 (t, J = 7.1 Hz,
3H). "C NMR (151 MHz, CDCL,) 6 172.6, 1480, 140.5,129.4,117.4,115.3,113.6,56.3,
423, 404, 36.2, 33.5, 298, 29.7, 26.2, 25.8, 14.8, 13.5. HRMS (ESI) Calcd. for
C,,H;,N,O ([M+H]"): 331.2744. Found: 331.2744.

N-(1-phenylallyl)aniline (3m)
Ph. Prepared according to the general procedure (I) using (R, R, R)-1 as
NH . -
catalyst. The crude mixture was purified by flash column
7 chromatography (hexanes:EtOAc, 95:5) to give 3m as an oil in 76% yield
(47.7 mg). The enantiomeric excess was determined by HPLC analysis
(254 nm, 25 °C) tg 22.3 min (minor); t; 25.9 min (major) [(Chiralpak

OD-H) hexane/i-PrOH, 99.75:0.25, 0.6 mL/min] to be 93%. The data match those
reported previously.8
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N-(1-(4-methoxyphenyl)allyl)aniline (3n)

Ph\NH Prepared according to the general procedure (I) using (R, R, R)-1

as catalyst. The crude mixture was purified by flash column

= chromatography (hexanes:EtOAc, 95:5) to give 3n as an oil in 81%

yield (58.1 mg). The enantiomeric excess was determined by

MeO HPLC analysis (254 nm, 25 °C) t; 14.84 min (major); t 16.50 min

(minor) [(Chiralpak OD-H) hexane/i-PrOH, 90:10, 0.5 mL/min] to be 90%. The data
match those reported previously.8

N-(1-(4-fluorophenyl)allyl)aniline(30)

Ph\NH Prepared according to the general procedure (I) using (R, R, R)-1 as

catalyst. The crude mixture was purified by flash column

= chromatography (hexanes:EtOAc, 95:5) to give 30 as an oil in 77%

yield (52.5 mg). The enantiomeric excess was determined by HPLC

F analysis (254 nm, 25 °C) t; 14.45 min (major); tz 15.17 min (minor)

[(Chiralpak OD-H) hexane/i-PrOH, 90:10, 0.5 mL/min] to be 95%. 'H NMR (400 MHz,

CDCly) 8 7.43-7.36 (m, 2H), 7.24-7.14 (m, 2H), 7.12-7.04 (m, 2H), 6.76 (t,J = 7.3 Hz,

1H), 6.67-6.55 (m, 2H), 6.07 (ddd, J = 17.0, 10.2, 59 Hz, 1H), 5.37-5.22 (m, 2H), 4.97

(d, J = 5.8 Hz, 1H), 4.06 (br, 1H). "C NMR (101 MHz, CDCL,) & 147.3, 139.3, 137.9,

1295, 129.1, 1290, 118.1, 116.7, 1160, 115.8, 113.9, 60.5. HRMS (ESI) Calcd. for
C,sH,FN ((M+H]"): 228.1183 Found: 228.1182.

N-((3R,5R)-6-((4-methoxybenzyl)oxy)-5-(methoxymethoxy)hex-1-en-3-yl)aniline (3p)

P Prepared according to the general procedure (I) using (R, R, R)-1
Ok as catalyst. The crude mixture was purified by flash column
O HN -Ph chromatography (hexanes:EtOAc, 80:20) to give Sc¢ as an oil in

puBo X 57% yield (63.5 mg). 'H NMR (600 MHz, CDCL,) 6 725 (d, J =

8.2 Hz, 2H), 7.13 (t, J = 7.8 Hz, 2H), 6.88 (d, J = 8.5 Hz, 2H),
6.66 (t,J = 7.2 Hz, 1H), 6.54 (d, J = 7.9 Hz, 2H), 5.84 — 5.65 (m, 1H), 5.23 (d,J = 172
Hz, 1H), 5.13 (d, J = 10.4 Hz, 1H), 4.76 (d, J = 6.8 Hz, 1H), 4.68 (d, J = 6.9 Hz, 1H),
451 (d,J =117 Hz, 1H), 444 (d,J = 11.7 Hz, 1H), 4.03 — 3.91 (m, 2H), 3.87 (dq, J =
9.6,4.8 Hz, 1H), 3.81 (s, 3H), 3.50 (ddd, J = 20.5, 10.0, 4.9 Hz, 2H), 3.39 (s, 3H), 1.94 —
1.86 (m, 1H), 1.87 — 1.80 (m, 1H). ®C NMR (151 MHz, CDCL,) & 159.6, 147.8, 140.1,
130.5, 129.7(2C), 129.4(2C), 117.5, 115.8, 114.2(2C), 113.7(2C), 96.8, 75.1, 73.3, 723,
56.1, 55.6, 53.8, 38.5. HRMS (ESI) Calcd. For C,,H,,NO, (IM+H]"): 372.2169 Found:
3722172,

N-benzyl-1-phenylprop-2-en-1-amine (3q)

Bn\NH Prepared according to the general procedure (I) using (R, R, R)-1 as

catalyst. The crude mixture was purified by flash column

# chromatography (hexanes:EtOAc, 95:5) to give 3p as an oil in 60% yield

(40.2 mg). The enantiomeric excess was determined by HPLC analysis

(254 nm, 25 °C) t; 31.1 min (major); tz 35.9 min (minor) [(Chiralpak OJ-

H) hexane/i-PrOH, 95:5, 0.5 mL/min] to be 90%. 'H NMR (400 MHz, CDCI,) & 7.40-
7.32 (m, 4H), 7.30-7.24 (m, 1H), 7.17-7.11 (m, 2H), 6.70 (t, 1H, J = 7.3 Hz), 6.60 (d, 2H,
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J=79Hz),604 (ddd, 1H,J=17.1,10.2,59 Hz),5.28 (d, 1H,J = 17.1 Hz),5.22 (d, 1H,
J=10.2Hz),4.93 (d, 1H,J = 5.8 Hz), 4.1 (br, 1H) °C NMR (101 MHz, CDCL,) 6 147.2,
1419, 139.1,129.1, 128.7, 127.4,127.1, 117.6, 116.0, 113.5, 60.8. The data match those
reported previously.?

N-benzyl-1-((tert-butyldimethylsilyl)oxy)but-3-en-2-amine (3r)

.Bn  Prepared according to the general procedure (I) using (R, R, R)-1 as
HN . .

catalyst. The crude mixture was purified by flash column
TBSO\)\/ chromatography (hexanes:EtOAc, 98:2) to give 3q as an oil in 51%
yield (43.7 mg). The enantiomeric excess was determined by HPLC analysis (254 nm, 25
°C) tg 28.5 min (major); tg 29.0 min (minor) [(Chiralpak OJ-H) hexane/i-PrOH, 95:5, 0.5
mL/min] to be 89%. 'H NMR (400 MHz, CDCl;) & 7.39-7.33 (m, 3H), 7.30-7.25 (m,
2H), 5.69 (ddd,J =17.8,10.2,7.9 Hz, 1H), 5.37-5.15 (m, 2H), 391 (d, J = 13.5 Hz, 1H),
3.70 (d,J =13.5 Hz, 1H), 3.65 (dd, J = 9.8, 4.2 Hz, 1H), 3.59-3.52 (m, 1H), 3.25 (td, J =
8.1,4.3 Hz, 1H), 0.92 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H). "C NMR (101 MHz, CDCL,) 6
1410, 138.2, 128.7(2C), 128.4(2C), 127.1, 118.1,66.5, 62.8, 51 4, 26.2(3C), 18.6,-5.0, -

5.1. HRMS (ESI) Calcd. for C;;H,,NOSi ([IM+H]"): 292.2091. Found: 292.2090.

1-((tert-butyldimethylsilyl)oxy)-N-(thiophen-2-ylmethyl)but-3-en-2-amine (3s)

catalyst. The crude mixture was purified by flash column

chromatography (hexanes:EtOAc, 98:2) to give 3r as an oil in 55%

HN yield (47.3 mg). The enantiomeric excess was determined by HPLC

TBSO \)\/ analysis (254 nm, 25 °C) t; 25.3 min (major); t 26.2 min (minor)

[(Chiralpak OD-H) hexane/i-PrOH, 95:5, 0.5 mL/min] to be 90%. 'H

NMR (400 MHz, CDCl;) 6 7.19 (dd, J = 5.0, 1.0 Hz, 1H), 6.94 (dd, J = 5.0, 3.5 Hz, 1H),

691 (d,J=2.6 Hz, 1H), 5.64 (ddd, J = 18.0, 10.2, 8.0 Hz, 1H), 5.30-5.23 (m, 1H), 5.20

(dd,J=103,1.2 Hz, 1H),4.03 (d,J = 14.3 Hz, 1H), 3.88 (d, J = 14.3 Hz, 1H), 3.61 (dd,

J=9.8,42Hz,1H),3.51 (dd,J =9.8,8.3 Hz, 1H), 3.26 (td, / = 8.0,4.2 Hz, 1H), 0.88 (s,

9H), 0.04 (s, 3H), 0.03 (s, 3H). "C NMR (101 MHz, CDCl;) 6 144.7, 137.9, 126.9,

1250, 1244, 118.3, 66.5, 62.5,45.9, 26.2(3C), 18.6, -5.0, -5.1. HRMS (ESI) Calcd. for
C,sH,,NOSSi ([M+H]"): 298.1655. Found: 298.1653.

/? Prepared according to the general procedure (I) using (R, R, R)-1 as
SNGZ

1-(1-((tert-butyldimethylsilyl)oxy)but-3-en-2-yl)-1H-benzo[d]imidazole (3t)

N benzimidazole as nucleophile and (R, R, R)-1 as catalyst. The reaction

N» mixture obtained after oxidation step was brought inside the glove box

S N and dissolved in 0.5 ml of THF followed by filtered through a 30 x 6
mm plug of silica gel (in a 9 mm pipette) and collected in another 4 ml

vial. The silica gel was washed with 1.0 mL THF. The resulting THF solution was used
for the next step. The crude mixture obtained after completion of second step, was
purified by flash column chromatography (hexanes:EtOAc, 95:5) to give 3s as an oil in
55% yield (47.2 mg). The enantiomeric excess was determined by HPLC analysis (254
nm, 25 °C) tz 8.3 min (major); tx 9.2 min (minor) [(Chiralpak AD-H) hexane/i-PrOH,
95:5, 1.0 mL/min] to be 88%. '"H NMR (400 MHz, CDCI,) 8 8.06 (s, 1H), 7.85-7.74 (m,

j Prepared according to the modified general procedure (I) using
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1H), 7.43-7.35 (m, 1H), 7.31-7.22 (m, 2H), 6.32-6.03 (m, 1H), 5.37 (d, J = 10.6 Hz,
1H), 5.28-5.17 (m, 1H), 4.98 (dd, J = 10.7, 5.6 Hz, 1H), 4.18-4.04 (m, 2H), 0.80 (s, 9H),
-0.07 (s, 3H), -0.12 (s, 3H). "C NMR (101 MHz, CDCL,) 6 1442, 142.8, 1339, 133.5,
1229, 1224, 1208, 119.3, 110.7, 64.7, 60.2, 26.0(3C), 18.4, -5.3, -5.4. HRMS (ESI)
Calcd. for C,;H,(N,0OSi ([M+H]"): 303.1887. Found: 303.1885.

2-(1-((tert-butyldimethylsilyl)oxy)but-3-en-2-yl)isoindoline-1,3-dione (3u)

Prepared according to the general procedure (I) using potassium

phthalimide as nucleophile and (R, R, R)-1 as catalyst. The crude

mixture was purified by flash column chromatography

O=NN"T0  (hexanes:EtOAc, 95:5) to give 3t as an oil in 57% yield (47.2 mg).

t8s0._L_~  The enantiomeric excess was determined by HPLC analysis (254 nm,

25 °C) tg 27.3 min (major); tg 28.9 min (minor) [(Chiralpak OJ-H)

hexane/i-PrOH, 95:5, 1.0 mL/min] to be 88%. '"H NMR (400 MHz, CDCl,) 6 7.83 (dd, J

=54,3.1Hz,2H),7.70 (dd,J = 54,3.0 Hz, 2H), 6.17 (ddd, J = 17.5, 104, 7.4 Hz, 1H),

530 (d,J =173 Hz, 1H), 525 (d, J = 104 Hz, 1H), 4.95-4.86 (m, 1H), 0.74 (s, 9H), -

0.00 (s, 3H), -0.07 (s, 3H). "C NMR (101 MHz, CDCl;) 6 168.6(2C), 134.2(2C), 132.7,

132.3, 123.5(2C), 119.3, 62.5, 56.2, 25.9(3C), 18.3, -5.1, -5.3. HRMS (ESI) Calcd. for
C,;H,sNO;Si ([M-Me]"): 316.1369 Found: 316.1369.

tert-butyldimethyl((2-phenoxybut-3-en-1-yl)oxy)silane (3w)

Ph. Prepared according to the general procedure (I) using sodium
phenoxide as nucleophile and (R, R, R)-1 as catalyst. The crude mixture
TBSO\)\/ was purified by flash column chromatography (hexanes:EtOAc, 99:1)
to give 3w as an oil in 50% yield (45.9 mg). The enantiomeric excess was determined by
HPLC analysis (254 nm, 25 °C) t; 9.6 min (major); t 10.7 min (minor) [(Chiralpak OD-
H) hexane/i-PrOH, 99.9:0.1, 0.5 mL/min] to be 90%. 'H NMR (400 MHz, CDCl,) &
7.28-7.23 (m, 2H), 6.94-6.90 (m, 3H), 5.89 (ddd,J=17.2,10.7,5.7 Hz, 1H), 535 (d,J =
17.4 Hz, 1H), 5.27 (d, J = 10.7 Hz, 1H), 4.73-4.68 (m, 1H), 3.85 (dd, J = 10.7, 6.7 Hz,
1H), 3.76 (dd, J = 10.7, 4.9 Hz, 1H), 0.89 (s, 9H), 0.10 (s, 3H), 0.07 (s, 3H). "C NMR
(101 MHz, CDCly) 6 158.7, 1354, 129.6(2C), 121.1, 118.0, 116.4(2C), 80.1, 664,
26.2(3C), 18.7,-4.8,-4.9.

tert-butyldimethyl((2-tosylbut-3-en-1-yl)oxy)silane (3x)

Prepared according to the modified general procedure (I) using
\©\9/O sodium p-toluenesulfinate as nucleophile and (R, R, R)-1 as catalyst.
S” The reaction mixture obtained after oxidation step was brought into a

TBSON glove box. The reaction mixture was dissolved in 0.5 ml of dry THF

and filtered through a 30 x 6 mm plug of silica gel (in a 9 mm pipette)
and collected in another 4 ml vial. The silica gel was washed with 1.0 mL THF. To the
combined resulting solution of THF, K5PO4 (95.5 mg, 0.45 mmol) and the sodium p-
toluenesulfinate (1.5 equiv) were added, followed by solution of iridium catalyst 1 (13.0
mg, 5 mol%) in 0.5 ml of dry THF and the reaction mixture was stirred at 50 °C until the
linear benzoyl ester was fully consumed, as determined by GC or TLC. The crude
mixture obtained after completion of second step, was purified by flash column
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chromatography (hexanes:EtOAc, 97:3) to give 3x as an oil in 55% yield (56.2 mg). The
enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) t; 9.96 min
(minor); t; 10.72 min (major) [(Chiralpak OD-H) hexane/i-PrOH, 99:1, 1 mL/min] to be
90%. 'H NMR (500 MHz, CDCl,) 6 7.72 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H),
5.75(ddd,J=17.1,10.1,93 Hz, 1H), 535 (d,J =99 Hz, 1H), 5.19 (d,J = 17.1 Hz, 1H),
4.14 (dd, J =10.5,4.3 Hz, 1H), 4.00 (dd, J = 10.5, 7.1 Hz, 1H), 3.72-3.65 (m, 1H), 2.43
(s, 2H), 0.81 (s, 5H), 0.00 (s, 1H), -0.01 (s, 1H). "C NMR (151 MHz, CDCl,) 6 144.9,
135.7, 129.8(2C), 129.5(2C), 129.0, 124.3, 71.9, 61.0, 26.0(3C), 21.9, 18.5, -5.1, -5.2.
HRMS (ESI) Calcd. for C,;H,;0,SSi ([M+Na]*): 363.1421. Found: 363.1421.

tert-butyl((1-((4-methoxybenzyl)oxy)but-3-en-2-yl)oxy)dimethylsilane (3aa)

Prepared according to the modified general procedure (I) using (R, R,
OTBS  R)-1 as catalyst. The reaction mixture obtained after oxidation step was
PMBO \)\/ brought into a glove box. The reaction mixture was dissolved in 0.5 ml
of dry toluene, followed by filtered through a 30 x 6 mm plug of silica
gel (in a 9 mm pipette) and collected in another 4 ml vial. To the resulting solution,
K;PO, (95.5 mg, 2 equiv.) and the fert-butyldimethylsilanol (2.0 equiv.) were added,
followed by solution of iridium catalyst 1 (13.0 mg, 5.0 mol%) and 1-phenyl-propyne
(10.0 mol%) in 1.5 ml of dry toluene. The reaction mixture was stirred at 25 °C until the
linear benzoyl ester was fully consumed, as determined by GC or TLC. The crude
mixture obtained after completion of second step, was purified by flash column
chromatography (hexanes:Et,0, 99:1) to give an oil in 70% yield (67.6 mg). 'H NMR
(500 MHz, CDCl,) 6 7.26 (d, J = 6.6 Hz, 2H), 6.87 (d, J = 8.2 Hz, 2H), 5.92 — 5.82 (m,
1H), 5.30 (d, J = 17.2 Hz, 1H), 5.13 (d, J = 10.5 Hz, 1H), 449 (s, 2H), 431 (d,J =53
Hz, 1H), 3.81 (s, 3H), 3.39 (t, J = 4.8 Hz, 2H), 0.90 (s, 9H), 0.07 (s, 3H), 0.06 (s, 3H). °C
NMR (151 MHz, CDCL,) & 159.0, 138.5, 135.5, 129.1, 127.5, 1149, 113.6, 74.6, 729,
727, 552, 25.8, 183, -4.7, -4.8. The enantiomeric excess was determined by
deprotecting TBS group with TBAF," and protecting the corresponding alcohol with
benzoyl chloride to give compound 11 in 98% yield. Data matches with the reported
compound.'" HPLC analysis (254 nm, 25 °C) t; 22.2 min (minor); t; 28.1 min (major)
[(Chiralpak OJ-H) hexane/i-PrOH, 90:10, 1 mL/min] to be 87%.
0

OTBS OH ©)LC| OBz
PMBO L~ TBARTHF pmo L _~ PMBO L~

16 h 95% DCM 11, 98%

2-(1-((4-methoxybenzyl)oxy)but-3-en-2-yl)isoindoline-1,3-dione (3bb)

Prepared according to the general procedure (I) using (S, S, S)-1 as

catalyst. The crude mixture was purified by flash column

chromatography (hexanes:EtOAc, 90:10) to give an oil in 62% yield

0=y =0 (62.7 mg). The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) t; 13.7 min (minor); t; 18.5 min (major)

PMBO A~ [(Chiralpak OD-H) hexane/i-PrOH, 90:10, 1.0 mL/min] to be 85%.
'H NMR (400 MHz, CDCl,) 6 7.82 (dd, J = 5.4, 3.1 Hz, 2H), 7.70 (dd, J = 5.4, 3.0 Hz,
2H),7.15 (d,J = 8.5 Hz,2H), 6.78 (d, J = 8.6 Hz, 2H), 6.14 (ddd, J =174, 10.4,7.2 Hz,
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1H), 5.29 (d,J = 17.3 Hz, 1H), 5.24 (d, J = 104 Hz, 1H), 5.09 — 5.02 (m, 1H), 4.84 (s,
1H),4.49 (d,J=11.7Hz, 1H),4.41 (d,J=11.7 Hz, 1H),4.08 (t,J =9.9 Hz, 1H), 3.76 (s,
3H),3.72 (dd, J = 10.1, 5.7 Hz, 1H). "C NMR (101 MHz, CDCL,) 6 168.4,159.5,134.2,
132.6, 132.3, 130.3, 129.6, 123.5, 119.3, 114.0, 72.8, 68.9, 55.5, 53.5. HRMS (ESI)
Calcd. for C,,H,,NO,Si ([M+Na]"): 360.1204 Found: 360.1206.

Dimethyl 2-(1-((4-methoxybenzyl)oxy)but-3-en-2-yl)malonate (3cc)

MeO,C._ _CO,Me Prepared according to the general procedure (I) using sodium
M\L/ dimethyl malonate as nucleophile and (R, R, R)-11 as catalyst. The
PMBO = crude mixture was purified by flash column chromatography
(hexanes:EtOAc, 90:10) to give 3cc as an oil in 50% yield (48.3 mg). The enantiomeric
excess was determined by HPLC analysis (254 nm, 25 °C) t; 28.4 min (minor); t; 31.6
min (major) [(Chiralpak OJ-H) hexane/i-PrOH, 95:5, 1.0 mL/min] to be 88%. 'H NMR
(600 MHz, CDCl,) 6 7.22 (d, J = 8.5 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 5.87 — 5.79 (m,
1H),5.16 (d,J =172 Hz, 1H), 5.11 (d, J = 10.4 Hz, 1H), 4.40 (s, 2H), 3.80 (s, 3H), 3.75
(s, 1H), 3.68 (d, J = 8.3 Hz, 1H), 3.67 (s, 3H), 3.65 (s, 3H), 3.51 (ddd, J = 16.3,9.5,6.0
Hz, 2H), 3.16 — 3.10 (m, 1H). C NMR (151 MHz, CDCL,) 8 169.1, 169.0, 159.5, 135.8,
130.5, 129.6, 118.4, 114.0, 73.1, 71.1, 55.6, 53.6, 52.7, 52.6, 44.3, 41.5. HRMS (ESI)
Calcd. for C;H,,0, ([M+Na]"): 345.1309 Found: 345.1309.

1-methoxy-4-(((2-tosylbut-3-en-1-yl)oxy)methyl)benzene (3dd)

Prepared according to the modified general procedure (I) using
9 (S, S, §)-1 as catalyst. The reaction mixture obtained after
05 oxidation step was brought into a glove box. The reaction mixture
PMBO \)\/ was dissolved in 0.5 ml of dry THF and filtered through a 30 x 6
mm plug of silica gel (in a 9 mm pipette) and collected in another 4 ml vial. The silica gel
was washed with 1.0 mL THF. To the combined resulting solution of THF, KsPO4 (95.5
mg, 0.45 mmol) and the sodium p-toluenesulfinate (1.5 equiv) were added, followed by
solution of iridium catalyst 1 (13.0 mg, 5 mol%) in 0.5 ml of dry THF and the reaction
mixture was stirred at 50 °C until the linear benzoyl ester was fully consumed, as
determined by GC or TLC. The crude mixture obtained after completion of second step,
was purified by flash column chromatography (hexanes:EtOAc, 90:10) to give an oil in
53% yield (55.1 mg). The enantiomeric excess was determined by HPLC analysis (254
nm, 25 °C) t; 37.1 min (minor); t; 38.2 min (major) [(Chiralpak OD-H) hexane/i-PrOH,
90:10, 0.5 mL/min] to be 90%. 'H NMR (600 MHz, CDCl,) 6 7.69 (d, J = 8.2 Hz, 2H),
7.28 (d,J =8.1 Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 5.84 — 5.70
(m, 1H), 5.37 (d,J = 10.2 Hz, 1H), 5.19 (d, J = 17.1 Hz, 1H), 4.40 (s, 2H), 3.95 (dd, J =
9.0,3.6 Hz, 1H), 3.87 — 3.75 (m, 5H), 2.43 (s, 3H). "C NMR (151 MHz, CDCl,) 8 159.6,
1450, 1354, 129.7, 129.7, 129.5, 128.7, 1244, 114.1, 73.3, 69.7, 67.1, 55.6, 22.0.
HRMS (ESI) Calcd. for C,,H,,0,S ([M+Na]"): 369.1131. Found: 369.1131.
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(R)-methyl 4-(1,3-dioxoisoindolin-2-yl)hex-5-enoate

Prepared according to the general procedure (I) using (R, R, R)-1

as catalyst. The crude mixture was purified by flash column

chromatography (hexanes:EtOAc, 90:10) to give an oil in 55%

O7>N"TO yield (45.1 mg). The enantiomeric excess was determined by

MeO W HPLC analysis (254 nm, 25 °C) t; 14.1 min (major); tz 14.9 min

(minor) [(Chiralpak OD-H) hexane/i-PrOH, 90:10, 0.4 mL/min] to

o be 90%. 'H NMR (600 MHz, CDCl;) 6 7.81 (dd, J = 5.4, 3.1 Hz,

2H), 7.70 (dd, J = 5.4, 3.0 Hz, 2H), 6.20 (ddd, J = 17.6, 10.2, 7.7 Hz, 1H), 525 (d, J =

172 Hz, 1H), 5.19 (d, J = 10.2 Hz, 1H), 4.77 — 4.71 (m, 1H), 3.61 (s, 3H), 245 - 2.21

(m, 4H). "C NMR (151 MHz, CDCl,) & 173.2, 168.2(2C), 135.2(2C), 134.3(2C), 132.1,

123.6(30), 118.5, 53.7, 52.0, 31.3, 27.5. HRMS (ESI) Calcd. for C;;H ;NO, ([M+H"):
273.1007 Found: 273.1001.

(R)-2-iodo-N-(oct-1-en-3-yl)aniline

| Prepared according to the general procedure (I) using (R, R, R)-1 as
@i catalyst. The crude mixture was purified by flash column
NH chromatography (hexanes:EtOAc, 96:4) to give 3y as an oil in 57%
C4H9\/'\/ yield (56.3 mg). The enantiomeric excess was determined by HPLC
analysis (254 nm, 25 °C) t; 9.1 min (minor); t; 12.6 min (major)
[(Chiralpak OD-H) hexane/i-PrOH, 99:1, 0.5 mL/min] to be 88%. 'H NMR (600 MHz,
CDCl,) 6 7.66 (dd,J=7.8,1.2 Hz, 1H), 7.20 - 7.11 (m, 1H), 6.57 - 6.51 (m, 1H), 6.45 —
6.35 (m, 1H), 5.82 — 5.68 (m, 1H), 5.20 (d, J = 17.2 Hz, 1H), 5.14 (d, J = 10.3 Hz, 1H),
422 (s, 1H),3.91 —3.76 (m, 1H), 1.71 — 1.63 (m, 2H), 1.53 — 1.39 (m, 2H), 1.39 - 1.29
(m, 4H), 091 (t, J = 7.0 Hz, 3H). °C NMR (151 MHz, CDCL,) & 1470, 139.9, 139.2,
129.5,118.7,115.5,112.0, 86.0, 56.8, 36.1,32.0,25.9,229, 14 4.

tert-butyl((1-((4-methoxybenzyl)oxy)hex-5-en-2-yl)oxy)dimethylsilane (6a)

OTBS Prepared according to the general procedure II. The crude

PMBO M mixture was purified by flash column chromatography

(hexanes:Et,0, 98:2) in 85% yield (149 mg). 'H NMR (500 MHz,

CDCly) 6 7.27 (d, J= 8.8 Hz, 2H), 6.83 (d, J= 8.8 Hz, 2H), 5.81 (ddt, J= 16.8,12.8, 64

Hz, 1H), 5.05 (dq, J= 17.2, 1.6 Hz, 1H), 4.90-4-86 (m, 1H), 4.45 (s, 2H), 3.81 (s, 4H),

3.38 (dd, J= 9.6, 5.6 Hz, 1H), 3.33 (dd, J= 9.6, 5.6 Hz, 1H), 2.1 (m, 2H), 1.62-1.58 (m,

1H), 1.56-1.52 (m, 1H), 0.87 (s, 9H), 0.06 (s, 3H), 0.04 (s, 3H). Data matches with
reported molecule.>2

2-(1-((4-methoxybenzyl)oxy)hex-5-en-2-yl)isoindoline-1,3-dione (6b)

Prepared according to the general procedure II. The crude

mixture was purified by flash column chromatography

(hexanes:Et,0, 95:5) in 81% yield (148 mg). 'H NMR (500 MHz,

0=\ ~~0 CDCl,) & 7.78 (dd, J= 5.0, 3.1 Hz, 2H), 7.65 (dd, J= 5.0, 3.1 Hz),
PMBO \)\/\/ 7.14 (d, J= 9.0 Hz, 2H), 6.76 (d, J= 9.0 Hz, 2H), 5.75 (ddd, J=
15.8,10.0, 7.0 Hz, 1H), 4.96 (dd, J=15.8, 1.5 Hz, 1H), 4.91 (dd,

J=10.0, 1.5 Hz, 1H), 4.52 (m, 1H), 4.46 (d, J= 12.0 Hz, 1H), 4.35 (d, J= 11.5 Hz, 1H),
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397 (m, 1H), 3.75 (s, 3H), 3.66 (dd, J= 10.0, 5.0 Hz, 1H), 2.18 (m, 1H), 2.05 (q, J= 6.5
Hz,2H), 1.77 (m, 1H). Data matches with reported molecule.>2

1-methoxy-4-(((2-tosylhex-5-en-1-yl)oxy)methyl)benzene (6d)

Prepared according to the modified general procedure II, reaction
o Q was conducted at room temperature using only THF as solvent

°S for 24 h. The crude mixture was purified by flash column
PMBO I _~_~ chromatography (hexanes:Et,0, 95:5) in 85% yield (159.2 mg).
'H NMR (600 MHz, CDCLy) & 7.73 (d,J = 7.7 Hz, 2H), 7.28 (d, J = 7.8 Hz, 2H), 7.08 (d,
J =7.7Hz,2H), 6.83 (d, J = 7.7 Hz, 2H), 5.75 — 5.64 (m, 1H), 5.00 (d, J = 6.9 Hz, 1H),
498 (d,J = 10.2 Hz, 1H), 431 (q, J = 11.6 Hz, 2H), 3.80 (s, 3H), 3.72 (d, J = 4.6 Hz,
2H), 3.25 — 3.14 (m, 1H), 242 (s, 3H), 2.27 — 2.17 (m, 1H), 2.14 — 1.97 (m, 2H), 1.82 —
1.70 (m, 1H). *C NMR (151 MHz, CDCL,) § 159.6, 144.8, 137.3, 136.1, 129.9, 129.8,
1296, 1292, 116.4, 114.0, 73.2, 66.9, 64.6, 55.6, 31.1, 25.2, 21.9. HRMS (ESI) Calcd.
for C,,H,,0,S ((M+Na]*): 397.1441. Found: 397.1444.

tert-butyl((1-((4-methoxybenzyl)oxy)oct-7-en-2-yl)oxy)dimethylsilane (6e)

OTBS Prepared according to the general procedure III. The crude

PMBO ._~_~_-~_~ mixture was purified by flash column chromatography

(hexanes:Et,O, 98:2) in 68% yield (128.7 mg). 'H NMR

(600 MHz, CDCl,) 6 7.25 (d, J = 7.7 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.81 (ddq, J =

134,102, 6.6 Hz, 1H), 4.99 (ddd, J = 17.1,3.4, 1.5 Hz, 1H),4.93 (dd, J = 5.5, 4.6 Hz,

1H), 3.81 (s, 3H), 3.82 — 3.76 (m, 2H), 3.39 — 3.30 (m, 2H), 2.09 — 1.98 (m, 2H), 1.57 —

1.23 (m, 6H), 0.88 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H). "C NMR (151 MHz, CDCl,) &

1594, 1394, 131.0, 1295, 114.6, 114.1, 749, 73.3, 71.8, 55.6, 349, 34.1, 294, 26.3,

25.1,18.5,-4.0, -4.4. HRMS (ESI) Calcd. for C,,H;0,Si ([M+Na]*): 401. 2486. Found:
401.2484.

tert-butyl((1-((4-methoxybenzyl)oxy)dec-9-en-2-yl)oxy)dimethylsilane (6f)

Prepared according to the general procedure III. The
PMBO : P crude mixture was purified by flash column

NN chromatography (hexanes:Et;O, 98:2) in 63% yield
(128.1 mg). 'H NMR (500 MHz, CDCl,) 6 7.25 (d, J = 7.4 Hz, 2H), 6.87 (d, J = 8.0 Hz,
2H), 5.86 — 5.76 (m, 1H), 4.99 (d, J = 17.1 Hz, 1H), 4.93 (d, J = 10.2 Hz, 1H), 445 (s,
2H), 3.81 (s,3H), 3.82 — 3.75 (m, 1H), 3.38 — 3.29 (m, 2H), 2.04 (q, J = 6.8 Hz, 2H), 1.56
—1.17 (m, 10H), 0.88 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H). "C NMR (151 MHz, CDCl;) 6
1594, 1395, 131.0, 1295, 114.5, 1140, 749, 73.3, 71.9, 55.6, 35.1, 34.1, 30.0, 294,
292, 263, 255, 185, -4.0, -44. HRMS (ESI) Calcd. for C,,H,,0,Si ([M+Na]"):
429.2795. Found: 429.2795.

tert-butyl((1-((4-methoxybenzyl)oxy)undec-10-en-2-yl)oxy)dimethylsilane (6g)

Prepared according to the general procedure III. The
oTBS crude mixture was purified by flash column

PMBO . _~_~_ -~~~ chromatography (hexanes:Et;0, 98:2) in 65% yield
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(132.5 mg). 'H NMR (500 MHz, CDCL,) & 7.26 (d, J = 7.8 Hz, 2H), 6.88 (d, J = 8.3 Hz,
2H), 5.81 (td, J = 16.7, 6.9 Hz, 1H), 4.99 (d, J = 17.1 Hz, 1H), 4.93 (d, J = 10.1 Hz, 1H),
4.45 (s, 2H), 3.81 (s, 3H), 3.40 — 3.28 (m, 2H), 2.02 (dt, J = 23.3, 10.1 Hz, 2H), 1.61 —
1.25 (m, 12H), 0.88 (s, 9H), 0.05 (s, 3H), 0.04 (s, 3H). *C NMR (151 MHz, CDCL,) &
159.4, 139.6, 131.0, 129.5, 1144, 114.0, 749, 733, 71.9, 55.6, 35.1, 34.1, 30.0, 29.8,
294,293,263, 255, 18.5, -4.0, -4.4. HRMS (ESI) Calcd. for C,sH,,0,Si ([M+Na]*):
443.2949. Found: 4432952

N-((3R ,S5R)-5-((tert-butyldimethylsilyl)oxy)-6-((4-methoxybenzyl)oxy)hex-1-en-3-

yDaniline (7a)
\~// Prepared according to the general procedure I using (R, R, R)-1 as
_Si: 0 HN .Ph  catalyst. The crude mixture was purified by flash column

PMBO M\/k/ chromatography (hexanes:EtOAc, 93:7) to give an oil in 68%

yield (90.1 mg). '"H NMR (600 MHz, CDCl,) 6 7.25 (d, J = 9.6
Hz, 2H), 7.13 (t,J = 7.9 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 6.66 (t, J = 7.3 Hz, 1H), 6.55
(d,J=7.7Hz,2H),5.76 (ddd,J = 168,104, 6.1 Hz, 1H), 5.22 (d,J =17.2 Hz, 1H), 5.12
(d,J =103 Hz, 1H),4.45 (d,J =4.0 Hz, 2H), 4.05 — 3.94 (m, 2H), 3.90 (b, 1H), 3.81 (s,
3H), 342 (dd, J =9.5,52 Hz, 1H), 335 (dd, J = 9.5, 6.3 Hz, 1H), 1.82 (t,J = 6.2 Hz,
2H), 0.90 (s, 9H), 0.06 (s, 3H), 0.05 (s, 3H). "C NMR (151 MHz, CDCl,) 6 159.6, 147.7,
140.1, 130.6, 129.6(2C), 129.4(2C), 117.4,115.6, 114.1(2C), 113.7(2C), 74.4,73.3,69.5,
55.6, 529, 410, 263(3C), 18.5, -3.8, -4.3. HRMS (ESI) Calcd. for C,H,;)NO,Si
(IM+H]"): 442.2772 Found: 442.2774.

N-((35,5R)-5-((tert-butyldimethylsilyl)oxy)-6-((4-methoxybenzyl)oxy)hex-1-en-3-
yDaniline (7b)

Prepared according to the general procedure using (S, S, S)-1 as
\‘// catalyst. The crude mixture was purified by flash column
/Si»o HN’Ph chromatography (hexanes:EtOAc, 93:7) to give an oil in 65%
T yield (86.2 mg). 'H NMR (600 MHz, CDCl;) 6 7.25 (d, J = 7.6
PVBO A Ha, 2H), 7.12 (1, J = 7.9 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 6.64
(t,J =73 Hz, 1H), 6.53 (d,J = 7.8 Hz, 2H), 5.86 — 5.69 (m, 1H), 5.19 (d,J = 17.2 Hz,
1H), 5.08 (d, J = 10.3 Hz, 1H), 4.53 — 4.39 (m, 2H), 4.22 (b, 1H), 4.08 — 4.00 (m, 1H),
395 (dt,J =10.3,5.2 Hz, 1H), 3.81 (s, 3H), 3.48 (q,J = 7.0 Hz, 2H), 3.44 (dd, J =94,
6.7 Hz, 1H), 3.35 (dd, J =94, 6.7 Hz, 1H), 1.84 — 1.77 (m, 2H), 0.89 (s, 9H), 0.02 (s,
3H),-0.01 (s, 3H). >C NMR (151 MHz, CDCl,) 8 159.6, 148.1, 140.8, 130.6, 129.7(2C),
129.3(2C), 117.2, 115.0, 114.1(2C), 113.6(2C), 74.2, 734, 69.2, 66.2, 55.6, 53.1, 41.2,
26.3(3C), 184, -4.0, -4.5. HRMS (ESI) Calcd. for C,sH;,NO,Si ([M+H]"): 442.2772
Found: 442.2773.

2-((25 4R)-1-((4-methoxybenzyl)oxy)-4-(phenylamino)hex-5-en-2-yl)isoindoline-1,3-
dione (7e)
Prepared according to the general procedure using (R, R, R)-1 as
catalyst. The crude mixture was purified by flash column
chromatography (hexanes:EtOAc, 70:30) to give an oil in 67%
07N BN yield (91.9 mg). 'H NMR (600 MHz, CDCL) 8 7.78 (dd. J = 5.4,

pmgo. L\ 31 Hz.2H),7.69 (dd.J=54.3.1 Hz, 2H). 7.12 (d. ] = 8.5 Hz.
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2H), 7.05 (t,J = 7.9 Hz, 2H), 6.77 (d, J = 8.6 Hz, 2H), 6.61 (t,J = 7.3 Hz, 1H), 6.48 (d, J
=7.8 Hz, 2H), 5.71 (ddd, J = 16 4, 10.4, 5.7 Hz, 1H), 5.16 (d, J = 17.2 Hz, 1H), 5.03 (d, J
= 10.4 Hz, 1H), 4.69 (tt,J = 9.9, 5.1 Hz, 1H), 444 (d,J = 11.7 Hz, 1H), 4.36 (d,J = 11.7
Hz, 1H), 3.94 (dd, J = 18.6, 9.4 Hz, 2H), 3.76 (s, 3H), 3.66 (dd, J = 9.9, 5.8 Hz, 1H), 2.49
~ 229 (m, 1H), 2.10 — 1.92 (m, 1H). *C NMR (151 MHz, CDCL,) & 169.1(2C), 159.5,
147.2, 139.1, 134.2(2C), 132.2, 130.24, 129.6(2C), 129.4(2C), 123.9(2C), 123.5, 117.8,
116.1, 114.0(2C), 113.8(2C), 72.7, 69.4, 55.6, 53.6, 48.3, 34.5. HRMS (ESI) Calcd. for
C,H,.N,O, (IM+H]"): 457.2122 Found: 457.2123.

2-((3R ,SR)-5-((tert-butyldimethylsilyl)oxy)-6-((4-methoxybenzyl)oxy)hex-1-en-3-
yDisoindoline-1,3-dione (7¢)

Prepared according to the general procedure using (R, R, R)-1 as
\4/ Q catalyst. The crude mixture was purified by flash column
si” O chromatography (hexanes:EtOAc, 90:10) to give an oil in 54%
770 N0 yield (80.3 mg). 'H NMR (600 MHz, CDCL,) & 7.81 (dd, J = 5.4,
pmeo. L~ 3] Hz, 2H), 7.69 (dd, J = 5.5,3.0 Hz, 2H), 7.22 (d, J = 8.6 Hz,
2H), 6.85 (d, J = 8.6 Hz, 2H), 6.16 (ddd, J = 17.7, 10.2, 7.7 Hz,
1H),5.25(d,J=17.2 Hz, 1H), 5.18 (d,J = 10.3 Hz, 1H), 5.01 (dd, J = 14.4,7.9 Hz, 1H),
449 — 435 (m, 2H), 3.88 — 3.81 (m, 1H), 3.80 (s, 3H), 3.46 — 3.29 (m, 2H), 2.49 — 2.34
(m, 1H), 2.02 (ddd, J = 13.8, 8.0, 5.7 Hz, 1H), 0.91 (s, 9H), 0.06 (s, 3H), 0.02 (s, 3H). °C
NMR (151 MHz, CDCl;) 6 168.25, 159.42, 135.83, 134.19, 132.36, 130.66, 129.57,
123.47,118.36, 114.03,74.51,73.30,69.31, 55.60, 50.48, 37.72, 26.26(3C), 18.49, -3.72,
-4.44. HRMS (ESI) Calcd. for C,4H;,NO,Si ([M+Na]"): 518.2333 Found: 518.2343.

2-((25,45)-1-((4-methoxybenzyl)oxy)-4-tosylhex-5-en-2-yl)isoindoline-1,3-dione (7f)

Prepared according to the modified general procedure (I)

using (S, S, S)-1 as catalyst. The reaction mixture obtained
o after oxidation step was brought inside the glove box and
= dissolved in 0.5 ml of THF followed by filtered through a 30
x 6 mm plug of silica gel (in a 9 mm pipette) and collected in
another 4 ml vial. The silica gel was washed with 1.0 mL
THEF. The resulting THF solution was used for the next step. The crude mixture obtained
after completion of second step, was purified by flash column chromatography
(hexanes:EtOAc, 50:50) to give an oil in 53% yield (82.6 mg). 'H NMR (600 MHz,
CDCly) 6 7.79 (dd, J =54, 3.1 Hz,2H), 7.73 (dd, J = 5.4, 3.0 Hz, 2H), 7.63 (d, J = 8.1
Hz, 2H),7.25 (d,J = 8.8 Hz, 2H), 7.10 (d, J = 8.5 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H), 5.66
(dt,J =17.1,9.8 Hz, 1H), 540 (d, J = 10.2 Hz, 1H), 5.12 (d, J = 17.1 Hz, 1H), 4.50 —
438 (m,2H),4.34 (d,J=11.7 Hz, 1H), 3.86 (t,J = 9.3 Hz, 1H), 3.76 (s, 3H), 3.63 (dd, J
=99,6.0 Hz, 1H), 344 — 3.33 (m, 1H), 2.90 (ddd, J = 14.0, 11.4, 2.6 Hz, 1H), 2.41 (s,
3H), 1.95 (ddd, J = 144, 11.6, 3.1 Hz, 1H). °C NMR (151 MHz, CDCl,) & 168.5(2C),
159.5, 1450, 134.4, 132.0, 130.1, 129.8 (2C), 129.6(2C), 129.5(2C), 129.4(2C), 123.7,
114.1, 72.9, 69.3, 67.4, 55.6, 48.7, 27.4, 22.00. HRMS (ESI) Calcd. for C,,H,,NO,S
([M+Na]"): 542.1608 Found: 542.1618.

0”7 N O:g
O
PMBO y
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4-methoxy-N-((35,55)-6-((4-methoxybenzyl)oxy)-5-tosylhex-1-en-3-yl)aniline (7g)

Prepared according to the general procedure I using (S,

OMe S, §)-1 as catalyst. The crude mixture was purified by

0o Q flash column chromatography (hexanes:EtOAc, 70:30)
\Q“S" HN to give an oil in 60% yield (89.2 mg). '"H NMR (600
I A~ MHz, CDC,) 6 7.73 (d, J = 8.2 Hz, 2H), 7.30 (d, J = 8.0

PMBO Hz, 2H), 7.10 (d, J = 8.5 Hz, 2H), 6.83 (d, J = 8.6 Hz,

2H), 6.69 (d, J = 8.8 Hz, 2H), 6.37 (d, J = 8.8 Hz, 2H), 5.65 (ddd, J = 16.8, 10.4, 6.1 Hz,
1H), 5.13 (d,J = 17.1 Hz, 1H), 5.08 (d, J = 10.3 Hz, 1H), 4.36 (d, J = 11.5 Hz, 1H), 4.29
(d,J =115 Hz, 1H), 3.88 — 3.82 (m, 1H), 3.81 (s, 3H), 3.72 (s, 3H), 3.57 — 3.48 (m, 1H),
2.44 (s, 3H), 223 — 2.11 (m, 1H), 2.02 — 1.93 (m, 1H). *C NMR (151 MHz, CDCl,) &
159.8, 152.5, 144.9, 141.5, 139.4, 135.8, 130.0, 130.0, 129.9, 129.8, 129.6 129.3, 116.2,
1152, 114.1, 73.2, 67.1, 62.1, 56.1, 55.6, 31.9, 30.0, 22.0. HRMS (ESI) Calcd. for
C,H,,NO,S ([M+H]*): 496.2155 Found: 496.2152.

Dimethyl 2-((2R4R)-1-((4-methoxybenzyl)oxy)-4-((4-methoxyphenyl)amino)hex-5-
en-2-yl)malonate (7d)
Prepared according to the general procedure using (R,

CO,Me OMe R, R)-1 as catalyst. The crude mixture was purified by
flash column chromatography (hexanes:EtOAc, 80:20)

MeO,C NH
PMBO j\/k/ to give an oil in 57% yield (80.6 mg). 'H NMR (600
MHz, CDCLy) & 7.22 (d, J = 8.1 Hz, 2H), 6.86 (d, J =
8.2 Hz, 2H), 6.73 (d, J = 8.5 Hz, 2H), 6.49 (d, J = 8.5 Hz, 2H), 5.68 (ddd, J = 164, 10.2,
5.9 Hz, 1H), 5.17 (d, J = 17.1 Hz, 1H), 5.05 (d, J = 10.2 Hz, 1H), 441 (d,J = 11.5 Hz,
1H), 4.34 (d,J = 11.5 Hz, 1H), 3.81 (s, 3H), 3.73 (s, 3H), 3.71 (s, 3H), 3.69 (s, 1H), 3.66
(s, 3H), 3.45 (d,J = 6.0 Hz, 2H), 2.68 (s, 1H), 1.70 — 1.62 (m, 2H). "C NMR (151 MHz,
CDCly) & 169.7, 169.7, 159.6, 152.1, 140.8, 130.5, 129.8, 128.7, 128.2, 115.1, 114.6,
114.1,73.1,70.0,56.2, 55.6,55.2, 53.4,52.8,52.7, 36.1, 35.6, 30.0. HRMS (ESI) Calcd.
for C,H,,NO, (IM+H]"): 472.2331 Found: 472.2330

N-((3S,7R)-7-((tert-butyldimethylsilyl)oxy)-8-((4-methoxybenzyl)oxy)oct-1-en-3-yl)-4-
methoxyaniline (7h)

ﬂ/ OMe Prepared according to the general procedure using
L Q/ (S, S, §)-1 as catalyst. The crude mixture was
/s'~o HN purified by flash column chromatography
PMBO M (hexanes:EtOAc, 95:5) to give 7h as an oil in 65%

yield (97.4 mg). '"H NMR (400 MHz, CDCl;) 6
7.30 — 7.18 (m, 2H), 6.87 (d, J = 8.7 Hz, 2H), 6.75 (d, J = 8.9 Hz, 2H), 6.61 — 6.52 (m,
2H), 5.69 (ddd, J =169, 103, 6.4 Hz, 1H), 5.17 (d,J = 17.2 Hz, 1H), 5.10 (d, / = 10.3
Hz, 1H), 4.44 (d, J = 1.3 Hz, 2H), 3.89 — 3.64 (m, 8H), 3.34 (qd, J = 9.6, 5.6 Hz, 2H),
1.58 — 1.30 (m, 6H), 0.87 (s, 9H), 0.03 (s, 6H). “C NMR (101 MHz, CDCl;) 8 1594,
1522, 142.1, 140.8, 1309, 129.6, 115.5, 115.1, 114.0, 74.7,73.3, 71.6, 57.3, 56.1, 55.6,
36.3, 349, 262,219, 18.5, -4.0, -44. HRMS (ESI]) Calcd. for C,,H,,NO,Si ([M+H]"):
500.3191 Found: 500.3195
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N-((35 ,9R)-9-((tert-butyldimethylsilyl)oxy)-10-((4-methoxybenzyl)oxy)dec-1-en-3-yl)-
4-methoxyaniline (7i)

\~/ MeO Prepared according to the general procedure using (S,

P \©\ S, §)-1 as catalyst. The crude mixture was purified by

Si e} NH flash column chromatography (hexanes:EtOAc, 95:5)

PMBO - " togive 7i as an oil in 63% yield (99.7 mg). 'H NMR

(600 MHz, CDCl;) 6 7.28 (d, J = 10.0 Hz, 2H), 6.87

(d,J =8.3 Hz, 2H), 6.75 (d, J = 8.1 Hz, 2H), 6.57 (d, J = 8.0 Hz, 2H), 5.84 — 5.61 (m,

1H),5.17 (d,J = 17.1 Hz, 1H), 5.17 (d, J = 10.3 Hz, 1H), 4.45 (s, 2H), 3.90 — 3.69 (m,

8H),3.4 —3.2 (m,2H), 1.5 - 1.2 (m, 8H), 0.84 (s, 9H), 0.04 (s, 6H). °C NMR (151 MHz,

CDCly) & 1594, 1395, 131.0, 1295, 114.5, 1140, 749, 73.3, 719, 556, 35.1, 34.1,

30.0, 294, 292, 263, 255, 18.5, -4.0, -44. HRMS (ESI) Calcd. for C,H,NO,Si
([IM+Na]"): 528.3504 Found: 528.3501.

N-((3S,10R)-10-((tert-butyldimethylsilyl)oxy)-11-((4-methoxybenzyl)oxy)undec-1-en-
3-y)-4-methoxyaniline (7))
oTBS Prepared according to the general procedure using

PMBO A~ _~_~_~ (S, S, S)-1 as catalyst. The crude mixture was
Y\ purified by flash column chromatography

X

NH (hexanes:EtOAc, 95:5) to give 7j as an oil in 65%
/©/ yield (105.6 mg). 'H NMR (400 MHz, CDCl,) 6
MeO 725 (d, J = 102 Hz, 2H), 6.87 (d, J = 8.1 Hz, 2H),
6.75 (d,J = 8.4 Hz,2H), 6.57 (d,J = 8.0 Hz, 2H), 5.84 - 5.61 (m, 1H), 5.17 (d,J = 17.1
Hz, 1H), 5.10 (d, J = 10.3 Hz, 1H), 4.45 (s, 2H), 3.90 — 3.66 (m, 8H), 3.43 — 3.26 (m,
2H), 1.55 — 1.23 (m, 10H), 0.88 (s, 9H), 0.04 (s, 6H). °*C NMR (101 MHz, CDCL,) &
159.5, 1410, 131.0, 129.5, 115.3, 115.2, 114.1, 749, 73.3,71.9, 574, 56.2, 55.6, 36.2,
35.1, 30.0, 299, 26.3, 26.2, 25.5, 18.5, -4.0, -4.4. HRMS (ESI) Calcd. for C;,H;,NO,Si

([M+H]"): 542.3660 Found: 542.3663

(((2R A45)-4-(benzyloxy)-1-((4-methoxybenzyl)oxy)hex-5-en-2-yl)oxy)(tert-butyl)

dimethylsilane (9)
Prepared according to the modified general procedure (I) using

\‘/ (S, S, §)-1 as catalyst.

~ 0 OBn  The reaction mixture obtained after oxidation step was brought
PMBO _~_ -~~~ into a glove box. The reaction mixture was dissolved in 0.5 ml of
dry toluene and filtered through a 30 x 6 mm plug of silica gel (in

a 9 mm pipette) and collected in another 4 ml vial. The silica gel was washed with 1.0
mL toluene. To the resulting solution, K;PO, (95.5 mg, 2 equiv.) and the benzyl alcohol
(2.0 equiv.) were added, followed by solution of iridium catalyst 1 (13.0 mg, 5.0 mol%)
and 1-phenyl-propyne (10.0 mol%) in 1.5 ml of dry toluene. The reaction mixture was
stirred at 25 °C until the linear benzoyl ester was fully consumed, as determined by GC or
TLC. The crude reaction mixture obtained after second step, was purified by flash
column chromatography (hexanes:EtOAc, 95:5) to give 9 as an oil in 53% yield (72.6
mg). 'H NMR (400 MHz, CDCl,) 8 7.35 — 7.27 (m, 5H), 7.22 (d, J = 8.6 Hz, 2H), 6.85
(d,J=8.6 Hz, 2H), 5.79 — 5.63 (m, 1H), 5.27 — 5.15 (m, 2H), 4.55 (d,J = 11.9 Hz, 1H),
441 (s,2H),4.31 (d,J=11.9 Hz, 1H), 3.97 - 3.86 (m, 2H), 3.80 (s, 3H),3.35(d,/J=5.2
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Hz, 2H), 1.86 (dt,J = 13.5, 6.7 Hz, 1H), 1.79 — 1.67 (m, 1H), 0.84 (s, 9H), 0.03 (s, 3H),
0.01 (s, 3H). "C NMR (101 MHz, CDCl,) & 1594, 139.1, 139.0, 130.9, 129.5, 128.6,
128.1,127.7,123.6, 1229, 117.8, 114.0, 102.1, 73.2,70.3, 69.2, 55.6, 41.1, 26 .3, 18 .5, -
3.8,-4.4.

(3R,5R)-3-(benzyloxy)-5-((tert-butyldimethylsilyl)oxy)-6-((4-methoxybenzyl)oxy)
hexan-1-ol (10)

To a dry 4 mL vial equipped with a magnetic stirring bar in

\~/ the glove box, an alkene 3 (0.1 mmol), followed by a

Si/O 0B solution of 9-BBN (0.5 M solution in THF, 0.5 ml). The
n

mixture was allowed to stir at room temperature (25 °C).
PMBO __~_~_ CH:O0H  Afier 10 h, 0.2 ml of water was slowly added. Evolution of
gas was observed. After 10 min, Sodium perborate tetrahydrate (0.2 g) was added. The
white suspension was stirred for 24 h. Reaction mixture was then filtered and washed
with chloroform, solvent was removed and crude mixture was purified by flash column
chromatography (hexanes:EtOAc, 85:15) to give 10 as an oil in 95% yield (46.0 mg). 'H
NMR (400 MHz, CDCl,) 6 7.37 — 7.27 (m, 5SH), 7.23 (d, J = 8.6 Hz, 2H), 4.57 (d, J =
11.5 Hz, 1H), 448 — 4.41 (m, 3H), 3.93 — 3.66 (m, 7H), 3.40 — 3.30 (m, 2H), 1.99 — 1.84
(m, 2H), 1.78 — 1.66 (m, 2H), 0.86 (s, 9H), 0.04 (s, 3H), 0.02 (s, 3H). °C NMR (101
MHz, CDCl,) 8 159.5, 138.6, 130.7, 129.6, 128.8, 128.2, 128.1, 114.1,73.3,71.0, 69.2,
61.1, 55.6, 389, 36.2, 262, 189, 184, 11.5, -3.8, -4.5. HRMS (ESI) Calcd. for
C,,H,,0,Si ([M+Na]"): 497.2694 Found: 497.2691.
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Spectral Data of Isolated Compounds
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12/2110 CC AV-600 ZBO Carbiis Startiegzparameters @ 8

ST F

AQ_MGODOD ' 7

O .Ph
o~ N HN

PMBO ==

—_nn

—mar

—sia

—
M

13C NMR (151 MHz, CDCl,)

T T T T T

190 180 170 160 150

140

130

120

1o

100 90

1 (ppm)
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23-3-124b/100

AV-600 ZBO peoton starting parameters 11/16/08 RN 1H NM R (600 M Hz' CDCIS)

T T T T T T T ™ A e e ™ 7

3 8 7 &8 3 3 8 & N3 ANRR 2 2 =

~ - N ~N - i o - o R ] ) - -

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
7.6 7.2 6.8 6.4 6.0 5.6 52 4.8 44 4.0 36 32 28 24 2.0
1 (ppm)
23-3-124b/21_1 2 ] . - N - .

12/21)10 CC AV-600 2BO carbos startieg parkineters 1 § F § seg #e 3
AD_MOO-DOD = = 5 G 4 nd ]
| | I I V4 H |

13C NMR (151 MHz, CDCl,)

OMe

\Q%.o Y Q

PMBO —/'\/\/

T T T T T T T T T T T

90 20 70 60 50 40 30 20 10

T T T T T T

0 190 180 170 160 150 140 130 120 110 100
1 (ppm)
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23-3-mof31

AV-600 ZBO peoton starting parameters 11/16/08 RN 1H N M R (600 M HZ, CDCIS)

o]

pmeo._~ L~

.
|

— _L . _,_JL_,A_JLJA_“__JJ\.L y

e T T 7 A )
$3%33 8 58 #8528 532 "8 g8
NN N - o - OO - - ~ ™ =x=]
T T T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 -0.
1 (ppm)
-3-mof32 o - s "
12121110 €C AV-600 ZBO carbyis Starting pardmeters o ;zz K 8
AQ_MOO-DOD 2 X 1 a3 I

—S2

=
<~

VA

o~ 13C NMR (151 MHz, CDCl,)
L _Ph

O HN

pmeo. L~

T T T T T T T T T T T T T T T T T

180 170 160 150 140 130 120 1o 100 90 R0 70 60 50 40 30 20 10
i1 (ppm)
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23-5b/80

AVQ-400 QNP Proton stasting parameters. 7/16/03. Revised 7/22/03 AN lH NM R (400 MHZ CDCI )
’ 3

L

,F’__
1.00 B

———
. L‘

h

-

T 7 T T T T
«w w 8 ~ - ~m w
o @ (=3 o =] ~”
- S~ ~ - - )
7.0 6.5 6.0 55 5.0 4.5 4.0 33 30 25 20 15 1.0 0.5 0.0
1 (ppm)
::;!;?4,(‘1{: QNP Carbon Starting pugmmn 7.’!403 uuud%,v!!"ﬁ] RN zi:i E E {:"‘.E
| | | N | | v
3C NMR (101 MHz, CDCl,)
Ph.
NH
W
! ]
\ 1‘ | ' !
i " JrL“ o PN W AW AW NG A T A AW X

T T T T T T T T T T T T T T T T T

170 160 150 140 130 120 110 100 90 |0
1 (ppm)
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V400 (P Proton starting parameters. 7/16/03. Revised 7/22/03 AN 1H NMR (400 MHz. cDCI )
’ 3

Ph\NH

o

ll_l Iy l |

Al ™ T 7 T
232 3 & 8 &
o -~ -~ ~ -~ =
9.5 9.0 %5 8.0 7.5 7.0 6.5 0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0  -05
1 (ppm)
as-phnh2/3 y mo .
AVQ-400 QNP Carbon Starting par&ineters 7H16/03 resgi =
[ |
13C NMR (101 MHz, CDCl,)
Ph.
h NH
©)\/
H |
] 1
I
]
| ]
170 160 150 140 130 120 110 100 90 20 70 60 50 40 30 20 10 0 -10
1 (ppm)
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:ﬁ-_mg}r‘]?mmn stasting parameters. 7/16/03. Revised 7/22/03 AN lH NM R (400 MHZ CDCI )
’ 3

Y

_Si

9 QBn
PMBO . _~._~._.CH;OH
u J | A f\)|| '|~J ll
R I (¢ M N e IV Y .
™ T T Ll us T T T
-] =] k] R - =
e r : r SE S N - R R = - .
7.5 7.0 6.5 6.0 55 5.0 45 4.0 33 3.0 25 20 L5 1.0 0.5 0.0 -0.5 -1.0
1 (ppm)
23-3-156/511 = . . o . .
AVIQ-400 QNP Carbon Starting pasameter H ZE' z % ; ,; § 8y 3 :§
[ I NW | 1 [ Il [ T \
13C NMR (101 MHz, CDCl,)
~“'o oen
PMBO __~. __~._ CH,0H
|
ih !
| 1! i 1
| | |
s aomemelaan il TRV A
i\ " N i Lot Wenw

T T T T T T T T T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)
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AVG_400 G Protan strting parameters. 7716103, Revsed 7/22/03 AN 1H NMR (400 MHz. cDCl )
’ 3
-7 0 08n
PMBO A~ _~F#
I
ll —JL ‘_J* L“_.‘l‘ul_. LJ._._J \ L
™ T T T 7 ™ T T Y T
~ e ~ 8 o w0 o w w - ~ o o =
onN Ll o - - i=] oo - ~»
wa o . SNS  Am ~ oo - r-3
9.5 9.0 85 8.0 735 7.0 6.5 6.0 55 50 435 4.0 35 3.0 25 20 15 1o 0.5 00 05 -10
1 (ppm)
23-3-156m(21 P - N N .
AVQ-400 QNP Carbon Starting parameters 7/ 16403 revised 7/22/05 R N ELE 5 % & 3 23
[ | [ | | [ Y
\‘/, 13C NMR (101 MHz, CDCl,)
70 0Bn
PMBO .~ -~ 7
'L ! , N
|
200 190 IS0 170 160 150 140 130 120 110 100 90 &0 70 60 50 40 30 20 10 0 -10

1 (ppm)
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As-3-162/40

AV-600 ZBO peoton starting parameters L1/16/08 RN lH NM R (hoo M HZ' CDCIB)

oTBS
PMBO \/\/\/\/\/\

o
MeO

|l lh
| I W) i
UL AN ) I v AP | VO

Yy ™R T ™ T T T o I T

“~ N e o o~ Ll ~m o w0 m w 9

8 o33 S aa = © % a5 N E
10.5 100 95 90 85 RO 75 70 65 60 55 50 45 40 35 30 25 20 1.5 o 05 00 -05 -1.0

1 (ppm)
13721116 CC AV-600 20 carben frarseg paramatars 5 22 it $=8 18 zamme 2
AD_MOODOD = -1 as === R qn ETRAN = vy
| | I A4 AL |

oTss 3C NMR (101 MHz, CDCl,)
PMBO .~ ey

ion
MeO

T T T T T T T T T T T T T T T T T T T T T

190 180 170 160 150 140 130 120 110 10O 90 &0
1 (ppm)
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1’;&—-‘1;0]’6,::?")“)" starting parameters. 7/16/03. Revised 7/22/03 AN lH NMR (400 MHZ CDCI )
’ 3
4/ Ma0
si” O
- '-9 NH
PMBO -~ #
” | k 'L/\/I \
e A L . A at A W L
LS T 7 O T B T w ¥
& aB3 8 33 & 828 A A & &
~N L el -t - L NN ~N ~ L=l w
75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 -L0
1 (ppm)
ARa400 e Carbon sa 3 3 2y 5 ex s 33
i = b 5
| Y 4 (Y / | 1| | IV
MeO
~ O 13C NMR (101 MHz, €DCl,)
/SLQ NH
PMBO -~ A
] "
(N |
| H : J |
amir [ —— e l. s
10 170 160 150 140 130 120 10O 100 9% 80 70 60 50 40 30 20 10 0 -0

1 (ppm)
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23-3-160p/10
WVQ-400 QNP Proton stasting parameters. 7/16/03. Revised 7/22/03 AN

\l/ OMe
si” ,@
-0 HN

'H NMR (400 MHz, CDCl,)

PMBO A~~~ 2
j PRI S | YN
A A ) i . i — T T T L
& 33R g8 3 3 2 & & A 8
el s R -t el ~ ~ -4 v a -
10.5 100 95 90 &S5 2.0 75 70 65 6.0 55 50 45 40 35 30 25 20 15 .o 05 00 -05 -L
1 (ppm)
1’;&1&5"&'5 Carbon Suni;_u pua-ému mséé revisad 5:}:2;03 AN o3 A3d L 5 94 23
| | \l il 1 S V1 | '
OMe
- O 13C NMR (101 MHz, CDCl,)
o
PMBO \W
|
i lll 1 [ ]
LL‘JA‘ J-l—a—u-hl-m
180 170 160 150 140 130 120 10 100 70 60 50 40 30 20 10 0 -10

90 80
1 (ppm)
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23-3-1391140
AV-600 ZBO peoton starting parameters 11/16/08 RN

COMe

OMe
Me0.C H
PMBO P

1H NMR (600 MHz, CDCl,)

L

A - u l A
T T T ™7 ™ i T T
¢ B8R R 8 83 85 52898 & g
~ N o - - [-X-] L NN NN e =] ~
7.0 6.5 6.0 55 5.0 4.5 4.0 35 30 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
:;}iaii?%v.mz.og.m..s,wm...‘g xe=y 233 : 3 Rgzge: 23 g
AD_MOO 3 S 2 3333 =22 & EEEEE b A
| | | 14 \I7 I WA \ |
13C NMR (151 MHz, CDCl,)
OMe
CO:Me
MeO,C H
PMBO =
] Il
|
i Y] ,
1 [ ! 1
| i l L
| ., . I\
175 165 155 145 135 125 115 ll;)]S )‘)5 90 85 R0 75 70 65 60 55 50 45 40 35 30
(ppm
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o R, H NMR (600 MHz, CDC

_—
L

=

[—

H____ L Y I ! T

) i T T ~ 7 T ')
83 & 3 8 5338 85 & R
~ o~ ~ ~ — - O - - o e
T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 s 30 25 20 1.5 1.0 0.5
1 (ppm)

as-3-131b/11 % 2LRE 5 A" z -

lllzlllo(c‘v-soﬂl”ﬂ%ﬂwm.m gggg& 5 E E : ; ég

AaLwo0=0a0 L W2 111 i i1 **CNMR (151 MHz, CDCl,)
0~ N (o]

40 I TV NV LIS K I 04 Pl 1
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as-3-131¢/10
AV-G00 Z80 proton starting parameters 11/16/08 AN

MeO,C. _COMe

PMBO \/\r\/

'H NMR (600 MHz, CDCl,)

\ J v G . —
v T T 1t AT
w - - ~ 8 NN BT N
* S < S HAomMAS ©
o ~i - ~N i R T
9.0 &5 R0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 2.0 L5 1.0 0.5
f1 ippm)
23-3-131¢/11 wr -. 2 =y - n
12(21)10 CC AV-600 ZB3 carbom Sarting parameters ¥ gg I8 =8 3n=8 1 2 &
AQ_MGO-DOD 58 L] 5 &R 3 3 b FERE 5
: i 2 s i  CNMR (151 MHz, CDCl,)
MeO,C. _COMe
PMBO \J/\/
|
1
|
|
90 180 170 160 150 140 130 120 1o 100 90 |0 70 60 40 30 20 10 0
1 (ppm)
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23-3-137b/10
AVQ-400 QNP Proton stasting parameters. 7/16/03. Revised 7/22/03 AN

2 T
O:s

PMBO =~

1H NMR (400 MHz, CDCl,)

—,u —Lj L JL J

L L ) e - -
7T ™ T T m T
8 83 8 g 8 3 = 3
~ ~NoN -~ Ll - ~ - ~
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

23-3-137b/11 s PRES R R
AVQ-400 QNP Carbun Starting pasameters 7/ 1603 revised 7;22,'03 RN EEEE 5 g 3 ; 8 3
2 3 9 ERESZ 3 -
| | I N | |11 |

13C NMR (101 MHz, CDCl,)

o [
O:g

PMBO =

T T T T T T T T T T T T T T T T T T T T T

200 19 150 170 160 150 140 130 120 1O 100 90 80 70 60 S0 40 30 20 10 0
(ppm
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A3-3-157at/1
AV-600 ZBO peoton starting parameters 11/16/08 RN

1H NMR {600 MHz, CDCl,)

oTes
PMBO .~~~
A A !k U JA«__ALAA _Ju il
! 1 T ) T T T T —_ \ \
< ~ (=] o - ~ =1 w ~™M
~N ~ - S - ~ w ~ ai ~ o e
iy 8.5 8.0 75 7.0 6.5 6.0 55 50 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5
1 (ppm)
15721120 CC AV-600 280 carbeefsaiog paramaters 5 B3 ] 5RE g 32 @z 3 33
AD_MOODOD 2 a as == b4 " ; REQS -] -
| | I \% N | MoOEN | A\
13C NMR (151 MHz, CDCl,)
oTes
PMBO .~~~
|
1
1
! 1
180 170 160 150 140 130 120 110 100 90 0 70 60 50 40 30 20 10 0 -10

1 (ppm)
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:V-!G-GI:Z:VO peolon starting parameters 11)16/08 RN lH N M R (600 M HZ, CDCIB)

oTBS
PMBO .~~~

\
l ’ L J A I'
PR A A I L
Y Y T ™~ Y T T T i 1 !
~ =3 (=3 o “w - [ w 2 =3 o
- = 2 5 ™ - & ™ P < a
95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 L5 1.0 0.5 0.0 0.5
1 (ppm)
15721116 € AV-600 280 carbos it paramaters & b3 InE g EEEEBER 23
AQ_MOO-DOD ] 28 a3 EE4 1 CERELEE L ] %9
| 1] v I | VN A
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PMBO\/WW 13C NMR (151 MHZ, CDCIs)
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:V-!s-olo ;:{) purnmn starting parameters L1/16/08 RN lH NM R (600 M HZ, CDCIB)

A ‘ ‘ \ S J\ m I
Y “n N T i 'R T SN AT AN
3 848 s S = 8 3 RRR 8
o~ ~ N - o ~ e - Pl ]
9.5 9.0 g5 3.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0
1 (ppm)
15721110 66 Av-600 znoum:ﬁ: Starting mnm:imi B2 RS s ; g ¥ LR
1 W 11 T (I

AQ_MOO-DOD ' I

cr 13C NMR (151 MHz, €DCl,)
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1 (ppm)
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HPLC DATA:

1004
ol using (R, R, R)-1
0% ‘
0424 } “
0 <
I\
o e At St ettt At tr® ~ ~ ’ —————— — -— -
M'n 4;} lb u'n |°'ll) 17'0) “w li‘m ALE N‘m 77’& Mo N’E
1273 Mintes, 09768 AL Vrutes
Retention _
Peak Area Height 2
| Name Tme % Area % Height
_ Type (U¥*sec) wY)
(min)
1 14842 | Unknown 19661784 9577 | 1062492 3514
- |
™ #
" . #
- using (S, S, S)-1
i o
0804
0a04 =
0204 =
00y - — - ——— J’ N -
200 o [t a0 10m 1200 1em0 1600 1800 0w 280 o xa
Mruses

17 5044 Mrutes, 00005 AU

[(Chiralpak OD-H) hexane/i-PrOH, 90:10, 0.5 mL/min]
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1A~

5 2

using (R, R, R)-1 N

- ~—— ———
: 2m am ® e om 1200 um wx [ = x no
L
Retention
: Peak Area Height
155 Name (T':}:; Type (UV*sec) % Area WV % Height

14.450 | Unknown 6619686 [ 9760 | 384315 96.90

Unknown

U using (S, S, S)-1 2

0504

0404

0

0404 v

000 e N ———————

[(Chiralpak OD-H) hexane/i-PrOH, 90:10, 0.5 mL/min]
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using (R, R, R)-1

Retention :
- Peak Area Heght -
155 Name Time Type (u\*sec) % Area (WY) % Height | Amor
(min)
1 25029 | Urknown 3674004 94 63 Q9228 9398

29808 Urknown

f
. &
using (S, S, 5)-1 1
\
| |
o
\ B
\ I‘
AN e e AT g VA ‘w *y Sy M
1600 W00 2000 200 M0 %00 W00 00 200

[(Chiralpak AD-H) hexane/i-PrOH, 90:10, 1.0 mL/min]
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Using (S, S, S)-1

N

1 ML) P | T | T Ty e Y ey 1 B |
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 M00 2600 28

" :

using (R, R, R)-1 |

0204
|
. s
- |
1 [\
B s AT ——— e N | O —
T T T T T LA T T T LA T - T LA LA LA T
om 0 40 L Ll 100 120 “o 1600 1o 200 no M0 xm xnm x 00 o

[
2]
1

[(Chiralpak AD-H) hexane/i-PrOH, 90:10, 0.5 mL/min]
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é Ph. TH
1 . i o~ A=
“ using (R, R, R)-1 ‘\ MeO,C~ " 7
2 0904 |
|
065 | o
| | =
\ - J ! a
0 00 4 St . - Ny N rgmsron capd’. Ayt -~ " Ay
O 100 430 S S8 100 1200 1 160 e W 1w Mo Moo Moo 0w 1o e i
Mruge:
Retention -
- Peak Area Height -
8| Name qule Type (WV*sec) % Area V) % Heght | Ar
(min)
1 13.568 | Unknown 5889876 9385 | 194929 94 .96
2 21.364 Unknown

00404 USing (S, S, S)'l

0930+

.

02004

808

02104

s WMMMWW A A plor ek

200 2@ Cm ooo lm 'om ‘ZN Mﬂ) 'om ‘.ﬂ xm ZIW NO zuo DW moo RN )‘W !l
Mrpes

[(Chiralpak OD-H) hexane/i-PrOH, 90:10, 1.0 mL/min]
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o
Using rac-1 &) B
& P
R Sy s B
2000 2200 2400
using (R, R, R)-1
g
A
Wo ww  ww | we  mm 2 s a
Retention <
Peak Area Height
Name (r:) oo |aveseey |24 | oy [% et |2

22307 | Unknown 8217120 | 98.37 | 285782 9755
23.502 | Unknown 136375 163 7175 245

[(Chiralpak AD-H) hexane/i-PrOH, 99:1, 0.5 mL/min]

S-68



. : Ph.
040 using (R, R, R)-1 a NH
@  Cla_ A F
0204 ‘||': - . =
[}
000 1'1:
100 200 300 400 500 600 100 800 900 1000 1100 1200 1300 1400 1%
Mrates
8
1004 . o
‘ using (S, S, S)-1
0404 :
A
000 ~
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
T WO Mlrs b O HTTT AL Mrutes
Retention :
Peak Area Hesght )
|55 Name Time % Area % Ar
= . Type (WV*sec) W) SR
(min)
1 9512 | Unknown 949099 519 | 115572 7.08
2

[(Chiralpak AD-H) hexane/i-PrOH, 99.1:0.1, 0.5 mL/min]
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using (R, R, R)-1

using (S, S, S)-1

[(Chiralpak OD-H) hexane/i-PrOH, 99.1:0.1, 0.5 mL/min]

S-70



]
“using (R, R, R)-1 8
1004
2
0504 .’
)
000 — — v .
200 «w s "o 1000
Retention :
; Peak Area Heght .
& | Name Time % Area % Height
= T
(min) ype (uV*sec) (1
1 7.138 | Unknown 1493791 399 | 185042 1012
2
. A
=1 using (S, S, S)-1 %
2 1004 ‘
0504 =
| }
000 — E—L X
200 «m s® 800 1000

[(Chiralpak AD-H) hexane/i-PrOH, 99.1:0.1, 1.0 mL/min]
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using (R, R, R)-1

.Ph

12922 | Unknown 11649743 | 98.77 | 5195537 96 51
15.724 | Unknown 145535 123 7306 139

[(Chiralpak OD-H) hexane/i-PrOH, 99.:0.1, 0.5 mL/min]
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—

‘ 5
| 3
. | 2
Using rac-1 | ]
|
|
| |
|
J
|
7 ] 0 0 " s B
0404 .
using (SI S; S)_l é Ph,O
0404
} TB So _
2 0304 ’ {
0204 i
g ||
e o
} |
. ‘-”‘“"“W.’Mv\w‘—sJ.'m,—wM‘ w‘h?}] ‘v’ SRAAA A WA NN U B o NN S PN N

?&‘) Illl) GZU U!l) m'nn !?b u‘m IGIW w'nn :o'uo
38410 Mirtes, 0 4782 AU Mrues
Retention e
- Peak Area Height :
5| Name Time Type (Vrsec) % Area W) % Heaght | A1
(min)

Unknown 0 |

2 10667 | Unknown 9639331 9491 | 550198 9245
1 1

[(Chiralpak OD-H) hexane/FPrOH, 99.9:0.1, 0.5 mL/min]
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h
1004 . &~
o using (R, R, R)-1 F“ Ph~TH
| PN N N {._::'-
2 "% ’ | - - - v
o | || z
0204 [ | 3]
|\ A A
ow J A i i S ! —
00 200 400 600  $00 1000 1200 1400 1680 1800 2000 200 MO0 00 80 N0 200
Retention :
Peak Area Height ‘
S| Name Time % Area % Al
= ! Type (WV*sec) (Hv) Hexght
(min)
1 20177 | Unknown 51663355

9567 (1100429 94 .40

080+ USing (S, S, S)‘l

2520~

0404

0204

N . |
L] . L] L] L) L L
000 200 400 600 sm

12308 Minutes. 0.8220 AU

M0

[(Chiralpak OD-H) hexane/i-PrOH, 99.1:0.1, 0.5 mL/min]
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L2 2 — Ph
X d /bHN

7 using (R, R, R)-1

e

o0
061 ~

-,

~
200 —~— AR —

T T T T T T Y Y T ¥ U ¥ Y ¥ Y ¥ T Y Y T T T T ¥
000 200 400 €00 BO0 1000 1200 %400 9600 %00 2000 200 M0 XX 2 XX DN MO XX BN O QN 40 &S0 e !
Mrues

B e

Retenttion .
3| Name (rm ?;‘: m@::c) % Area m % Hesght | A
1 37 807 | Urknown 916207 | 2144 | 13817 315
40481 Urknown

- i

" using (S, S, 5)-1 [

LE

004

‘0D

40+

%

2

o ‘

o0 — ¢ \-‘ ———

T Y Y T T o v .4 T ¥ T T v ¥ o4 ¥ ¥ v v Y r T Y T
000 200 400 €00 BO00 1000 1200 %400 9600 SO0 2000 200 N0 XX 2 XX DN MO XN 2N OO QN 40 S e !
Mrudes

[(Chiralpak OJ-H) hexane/i-PrOH, 99.1:0.9, 0.5 mL/min]
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1104

|
g |
100 i Ph
| |
Using rac-1 | B820._ A~
108 4 = -
104 4 }‘
1024 '.. ‘
/| R
l |
1004 J -~ . < ‘\,J - — e
200 a0 .o am 1000 1200 140 e 1800 nm 260
Mrates
|
030+ g
ol using (R, R, R)-1
020+
0144
004 -
(3-8 -:
C o —_— — - ~ \— —
200 s e s wx n® wm wx n®
L
Retention
Peak Area Hewght
I8 Name Time % Area % Al
& Type (WV*sec) (V) Lo
(min)
Unknown
Urknown 8320765 9339 | 333450 90 .08

2 14 637

[(Chiralpak OD-H) hexane/-PrOH, 90:10, 0.6 mL/min]
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using (R, R, R)-1 o) PP NH

83190747 1489834 9416

Unknown

using (S, S, 5)-1

[(Chiralpak OD-H) hexane/i-PrOH, 95:5, 1.0 mL/min]
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.

PMBO =

Using rac-1

1
18495

using (R, R, R)-1

14172 4780593 763
19,075 | Unknown 57076640 | 9237 | 1859507 | 8705

[(Chiralpak OJ-H) hexane/-PrOH, 90:10, 1.0 mL/min]
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Et0,C._COE£t

o -

Using rac-11

| 31545 [usknown | 15000017 | 4959 173754 | 4324

using (R, R, R)-11 E;

N | \ i&

[(Chiralpak OJ-H) hexane/-PrOH, 95:5, 1.0 mL/min]
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