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Homoallylic Boronic Esters

General Information

Flash column chromatography was performed using silica gel from Qindao Haiyang. Anhydrous solvents
[tetrahydrofuran (THF), dichloromethane (DCM), and 1,4-dioxane] were purchased from Adamas, Energy
Chemicals, or J&K, and used as received. [Ir(COD)CIl], was purchased from Adamas and used as received.
Commercial Ag;PO, (Energy Chemicals), AgOMs (Adamas), and AgOTTf (Aldrich) were used as received. Chiral
ligands' and allylic carbonates used in this work were prepared according to literature procedures.
Bis[(pinacolato)boryl]methane were prepared according to literature procedure” or purchased from TCI and used
as received. NMR yields were determined by using 2-methyl naphthalene as an internal standard. All reported

yields of the Ir/Ag-catalyzed allylation reactions are isolated yields following chromatography.

General Analytical Information

All new compounds were characterized by NMR spectroscopy, IR spectroscopy, high-resolution mass
spectroscopy, and melting point (if solids). NMR spectra were recorded on a Bruker AMX 400 spectrometer and
were calibrated using TMS or residual deuterated solvent as an internal reference (CDCls: 7.26 ppm for 'H NMR
and 77.16 ppm for *C NMR). All IR spectra were taken on a Thermo Scientific Nicolet iS5 spectrometer (iD5
ATR, diamond). HRMS spectra were recorded on a Shimadzu LCMS-IT-TOF. Melting points (M.p.) were
recorded on an INESA SGW X-4 melting point apparatus. GC/MS analyses were performed on an Agilent
6890/5977 instrument. The enantiomeric excesses (ee) of the products were determined by high-performance
liquid chromatography (HPLC) analysis performed on Agilent 1100 Series or Waters 2695 Series chromatographs
using a Diacel® chiral column (25 ¢cm), or by ultraperformance convergence chromatography (UPC?) on Waters
Acquity UPC? using Chiralpak IC-3 (10 cm). Optical rotations were measured on an INESA SGW-1 polarimeter

with [a]p values reported in degrees; concentration (c) is in g/100 mL.
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Homoallylic Boronic Esters

[I(COD)Cl],
(3 mol%) .
L1 (6 mol%) _ OtBu _~BPin
BPin._BPin + pprX~"0Boc ~ ph BRI L A
LiOtBu (2.0 equiv) Ph
10 13 additive (5 mol%)? 15 16 17
1,4-dioxane
50 °C, 24 h
additives  15:16:17 Yield (@) additives 15:16:17  Yield (¢€)
of 17 of 17
CuCl 23:59:0 0 (na) AgCl 0:10:74 74 (93)
CuBr 64:24:4 4 (na) AgBr 0:5:81 81 (90)
Cu,0O 18:42:27 27 (na) Ag,0O 0:7:81 81 (93)

Figure S1. Comparison of Three Pairs of Silver and Copper Salts in the Ir-Catalyzed
Allylation Reactions of Bisborylated Methane.

S3



Homoallylic Boronic Esters

General Procedure for Ir-catalyzed Allylation of Bis[(pinacolato)boryljmethane

[Ir(COD)CI]5 (3 mol%)
L1/L2 (6 mol%), LiOtBu _BPin

BPin___BPin  + R"Xx““0Boc > L
AgsPO, (1.7 mol%) R
10 11 1,4-dioxane 12
(1.5 equiv) (1.0 equiv) 50°C, 24 h

Procedure A:

[Ir(COD)CI]; (60 mg, 0.090 mmol) and L1 (97 mg, 0.18 mmol) were dissolved in anhydrous THF (0.5 mL) and
propylamine (0.5 mL). The solution was heated at 50 °C for 20 min, after which all volatiles were removed. The

resulting yellow solid was then diluted in anhydrous 1,4-dioxane (6.0 mL) to get a stock solution.

In a nitrogen-filled glove-box, to a screw-capped vial containing AgzPO,4 (2.1 mg, 0.0050 mmol, 1.7 mol%),
bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol, 1.5 equiv), linear allylic tert-
butyl carbonate 11 (if solid, 0.30 mmol, 1.0 equiv), and a stir bar were added a stock solution of the catalyst
prepared in the above step (0.6 mL, 0.009 mmol, 3 mol%). The vial was sealed with a cap containing a PTFE
septum and removed from the glove box. Linear allylic tert-butyl carbonate, if liquid, was added via a syringe.
The reaction was stirred at 50 °C for 24 h. EtOAc (10 mL) was then added. The mixture was then washed with
saturated NaHCO; (5 mL) and brine (5 mL). The organic phase was then dried (Na,SO,), filtered, and

concentrated under reduced pressure. Pure product was obtained after flash column chromatography.
Procedure B:

In a nitrogen-filled glove-box, anhydrous 1,4-dioxane (0.60 mL) was added to a screw-capped vial containing
[Ir(COD)CI]; (6.0 mg, 0.0090 mmol, 3.0 mol%) and L2 (0.018 mmol, 6.0 mol%), Ag;PO, (2.1 mg, 0.0050 mmol,
1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol, 1.5 equiv), linear
allylic tert-butyl carbonate 11 (if solid, 0.30 mmol, 1.0 equiv), and a stir bar. The vial was sealed with a cap
containing a PTFE septum and removed from the glove box. Linear allylic tert-butyl carbonate, if liquid, was
added via a syringe. The reaction was stirred at 50 °C for 24 h. EtOAc (10 mL) was then added. The mixture was
then washed with saturated NaHCO; (5 mL) and brine (5 mL). The organic phase was then dried (Na,SOy),

filtered, and concentrated under reduced pressure. Pure product was obtained after flash column chromatography.
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[I(COD)Cl], (3 mol%)

OBoc L3 (6 mol%), LiOtBu ~BPin
_ + BPin__BPin > . /\/
R AgOTf (5 mol%)
2 0 z
(2.1 equiv) (1.0 equiv) ’

Procedure C:

In a nitrogen-filled glove-box, [Irf(COD)CIl], (6.0 mg, 0.0090 mmol, 3.0 mol%) and L3 (18 mg, 0.036 mmol, 12
mol%) were added to a screw-capped vial equipped with a stir bar. Anhydrous 1,4-dioxane (0.60 mL) was added.
The mixture was stirred for 20 min at room temperature before AgOTf (3.9 mg, 0.015 mmol, 5.0 mol%),
bisborylmethane (80 mg, 0.30 mmol, 1.0 equiv), LiOtBu (36 mg, 0.45 mmol, 1.5 equiv) and branched allylic tert-
butyl carbonate 20 (0.63 mmol, 2.1 equiv) were added. The vial was then sealed with a cap containing a PTFE
septum and removed from the glove box. The reaction was stirred at 25 °C for 24 h. EtOAc (10 mL) was then
added. The resulting mixture was washed with saturated NaHCO; (5 mL) and brine (5 mL). The organic phase
was then dried (Na,SO,), filtered, and concentrated under reduced pressure. Pure product was obtained after flash

column chromatography.
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Homoallylic Boronic Esters

Characterization Data for Allyl Carbonates.
(0] J<
O)J\O
Cl
tert-Butyl 1-(3,4-dichlorophenyl)allyl carbonate. IR (thin film, cm'l) 3085, 1644, 1740, 1592, 1160, 850 ; 'H
NMR (400 MHz, CDCl) &: 7.46 (d, /= 2.0 Hz, 1H), 7.43 (d, /= 8.3 Hz, 1H), 7.20 (dd, /= 8.3, 2.0 Hz, 1H),
6.01-5.90 (m, 2H), 5.38-5.25 (m, 2H), 1.48 (s, 9H); BC NMR (101 MHz, CDCl;) 6: 152.61, 139.16, 135.41,

132.87,132.43, 130.71, 129.16, 126.48, 118.28, 83.01, 77.87, and 27.90; HRMS (DART-TOF) calculated for
C14H6C1L,NaO; [M+Na]  m/z 325.0369, found 325.0348.

O
O)J\Ok
NC\@)\/

tert-Butyl 1-(3-cyanophenyl)allyl carbonate. IR (thin film, cm™) 3079, 2233, 1746, 1641, 1584, 1144, 852 ; 'H
NMR (400 MHz, CDCl;) &: 7.67 (t, J= 1.7 Hz, 1H), 7.63-7.58 (m, 2H), 7.50-7.45 (m, 1H), 6.04-5.91 (m, 2H),
5.38-5.30 (m, 2H), 1.48 (s, 9H); *C NMR (101 MHz, CDCl;) §: 152.58, 140.55, 135.28, 131.95, 131.51, 130.70,
129.55, 118.66, 118.62, 112.95, 83.15, 78.01, and 27.89. HRMS (DART-TOF) calculated for C;sH;7NNaO;
[M+Na]" m/z 282.1104, found 282.1101.

)
o~
N

Mé

(E)-tert-Butyl 3-(1-methyl-1H-indol-5-yl)allyl carbonate. IR (thin film, cm'l) 2984, 1737, 1616, 1513, 1158,
857; "H NMR (400 MHz, CDCL3) &: 7.61 (s, 1H), 7.34 (dd, J = 8.6, 1.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 7.03
(d, J=3.1Hz, 1H), 6.79 (d, /= 15.8 Hz, 1H), 6.46 (d, J= 3.0 Hz, 1H), 6.25 (dt, J=15.7, 6.8 Hz, 1H), 4.73 (dd, J
= 6.7, 0.8 Hz, 2H), 3.77 (s, 3H), 1.50 (s, 9H); *C NMR (101 MHz, CDCl;) 8: 153.60, 136.79, 136.49, 129.56,

128.68, 127.87, 120.28, 120.12, 119.74, 109.49, 101.47, 82.18, 68.30, 33.05, and 27.94. HRMS (DART-TOF)
calculated for C17H,;NNaO; [M-S-Na]+ m/z 310.1414, found 310.1416.
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Homoallylic Boronic Esters

(E)-tert-butyl 3-(1-methyl-1H-indol-6-yl)allyl carbonate. IR (thin film, cm'l) 2982, 1736, 1654, 1509, 1158,
856 ; '"H NMR (400 MHz, CDCls) §: 7.55 (d, J = 8.2 Hz, 1H), 7.30 (s, 1H), 7.21 (dd, J = 8.2, 1.3 Hz, 1H), 7.04
(d, J=3.1 Hz, 1H), 6.81 (d, J=15.8 Hz, 1H), 6.44 (dd, J = 3.0, 0.6 Hz, 1H), 6.32 (dt, /= 15.8, 6.7 Hz, 1H), 4.75
(dd, J= 6.7, 1.0 Hz, 2H), 3.77 (s, 3H), 1.51 (s, 9H); *C NMR (101 MHz, CDCl;) : 153.50, 136.88, 136.26,
129.98, 129.81, 128.64, 120.91, 120.61, 118.20, 108.04, 101.09, 82.15, 68.04, 32.87, and 27.85. HRMS (DART-
TOF) calculated for C;H,;NNaO; [M+Na]+ m/z 310.1414, found 310.1416.

(0]
S x o)koJ<

—

MeO™ N

(E)-tert-Butyl 3-(6-methoxypyridin-3-yl)allyl carbonate. IR (thin film, cm'l) 2983, 1739, 1603, 1159, 844 ; 'H
NMR (400 MHz, CDCl;) &: 8.12 (d, J=2.1 Hz, 1H), 7.67 (dd, J= 8.7, 2.3 Hz, 1H), 6.72 (d, J = 8.6 Hz, 1H),
6.61 (d, J=15.9 Hz, 1H), 6.19 (dt, J = 15.9, 6.5 Hz, 1H), 4.71 (d, J = 6.5 Hz, 2H), 3.94 (s, 3H), 1.50 (s, 9H); "*C
NMR (101 MHz, CDCl;) &: 164.06, 153.43, 146.07, 135.80, 130.87, 125.52, 122.24, 111.18, 82.48, 67.52, 53.69,
and 27.90; HRMS (DART-TOF) calculated for C;4HyNO; [M-i-H]+ m/z 266.1392, found 266.1393.
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Homoallylic Boronic Esters

Characterization Data for Compounds in Table 2.

(R)-4,4,5,5-tetramethyl-2-(2-phenylbut-3-enyl)-1,3,2-dioxaborolane (17). Following the General Procedure
A using tert-butyl cinnamyl carbonate’ (1.0 g, 4.3 mmol, 1.0 equiv), AgsPO4 (30 mg, 0.071 mmol, 1.7 mol%),
bisborylmethane (10, 1.7 g, 6.4 mmol, 1.5 equiv), LiO'Bu (0.51 g, 6.4 mmol, 1.5 equiv) and stock solution of
iridium complex (8.5 mL, 0.13 mmol). The product was isolated as a yellow oil (1.0 g, 4.0 mmol, 94%). IR (thin
film, cm™) 3062, 3028, 1638, 1601, 847; "H NMR (400 MHz, CDCl;) : 7.34-7.19 (m, 4H), 7.19-7.09 (m, 1H),
6.01 (ddd, J=17.1,10.2, 6.9 Hz, 1H), 5.03 (dt, J=17.1, 1.5 Hz, 1H), 4.97 (dt, /= 10.0, 1.2 Hz, 1H), 3.61 (ddd, J
=7.7,7.7,7.7 Hz, 1H), 1.30 (dd, J = 15.4, 8.4 Hz, 1H), 1.24 (dd, J = 15.4, 8.0 Hz, 1H),, and 1.14 (s, 12H); *C
NMR (101 MHz, CDCl;) 6: 145.76, 143.84, 128.38, 127.58, 126.14, 112.90 , 83.21, 45.11, 24.87, and 24.81;
HRMS (DART-TOF) calculated for C1¢H,;BFO,” [M+F] m/z 277.1781, found 277.1774; HPLC analysis of the
product after being oxidized to the corresponding alcohol by NaBO5-4H,0 (AD-H, Hexanes: iPrOH = 99.6:0.4, 1
mL/min) indicated 93% ee: tg (major) = 45.4 min, tg (minor) = 39.2 min; [at]p" = 50.8 (c = 0.1, CHCL,).

o
MeO

(R)-2-(2-(4-methoxyphenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12a). Following the
General Procedure A using (E)-tert-butyl 3-(4-methoxyphenyl)allyl carbonate’® (79 mg, 0.30 mmol, 1.0 equiv),
AgiPOy4 (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg,
0.45 mmol, 1.5 equiv) and stock solution of iridium catalyst (0.6 mL, 0.009 mmol). The product was isolated as a
yellow oil (61 mg, 0.21 mmol, 71%). IR (thin film, cm™) 3078, 1636, 1511, 1145, 847; "H NMR (400 MHz,
CDCl,) 6: 7.14 (d, J = 8.5 Hz, 2H), 6.82 (d, J= 8.7 Hz, 2H), 5.98 (ddd, J=17.1, 10.2, 6.8 Hz, 1H), 5.01 (dt, J =
17.2,1.5 Hz, 1H), 4.94 (dt, J=10.4, 1.4 Hz, 1H), 3.77 (s, 3H), 3.56 (ddd, J = 8.0, 8.0, 8.0 Hz, 1H), 1.27 (dd, J =
15.3, 8.2 Hz, 1H), 1.21 (dd, J=15.3, 7.9 Hz, 1H)., and 1.15 (s, 12H); *C NMR (101 MHz, CDCl;) §: 158.01,
144.20, 137.96, 128.49, 113.78, 112.59, 83.22, 55.40, 44.26, 24.90, and 24.86; HRMS (DART-TOF) calculated
for C7H,5sBO; [M-i-H]+ m/z 289.1975, found 289.1985. HPLC analysis of the product after being oxidized to the
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Homoallylic Boronic Esters

corresponding alcohol by NaBO;-4H,0 (AD-H, Hexanes: iPrOH = 95: 5, 1 mL/min) indicated 93% ee: tg (major)
= 12.2 min, tg (minor) = 14.2 min; [a]p"” = 51.8 (¢ = 0.1, CHCL).

J§<

- "0

o
MGQN

(R)-N,N-dimethyl-4-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)aniline (12b). Following

W~0O

the General Procedure A using (E)-tert-butyl 3-(4-(dimethylamino)phenyl)allyl carbonate (83 mg, 0.30 mmol,
1.0 equiv), Ag;PO4 (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv),
LiO'Bu (36 mg, 0.45 mmol, 1.5 equiv) and stock solution of iridium catalyst (0.6 mL, 0.009 mmol). The reaction
was stirred at 25 °C for 24 h. The product was isolated as a yellow oil (71 mg, 0.23 mmol, 78%). IR (thin film,
em™) 2978, 1614, 1520, 1141, and 846; "H NMR (400 MHz, CDCl;) : 7.10 (d, J = 8.6 Hz, 2H), 6.68 (d, J= 8.7
Hz, 2H), 5.98 (ddd, J=17.1, 10.2, 6.9 Hz, 1H), 5.01 (dt, J=17.1, 1.5 Hz, 1H), 4.92 (dt, /= 10.4, 1.6 Hz, 1H),
3.53(ddd, J=17.6,7.6,7.6 Hz, 1H), 2.89 (s, 6H), 1.27 (dd, /= 15.2, 8.4 Hz, 1H), 1.21 (dd, J=15.2, 7.6 Hz, 1H).
(m, 2H), 1.16 (s, 6H), 1.16 (s, 6H); *C NMR (101 MHz, CDCl;) &: 149.36, 144.45, 134.18, 128.07, 113.12,
112.23, 83.15, 44.14, 41.08, 24.94, and 24.87; HRMS (DART-TOF) calculated for C;sH»xBO, [M+H]" m/z
302.2291, found 302.2307. HPLC analysis of the product after being oxidized to the corresponding alcohol by
NaBO;-4H,0 (AD-H, Hexanes: iPrOH = 95: 5, 1 mL/min) indicated 93% ee: tg (major) = 12.8 min, tg (minor) =
15.3 min; [a]p” = 11.5 (¢ = 0.2, CHCL).

J§<

70

o
Br

(R)-2-(2-(4-bromophenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12c). Following the General

UJ\O

Procedure A using (E)-3-(4-bromophenyl)allyl terz-butyl carbonate® (94 mg, 0.30 mmol, 1.0 equiv), AgsPO4 (3.5
mg, 0.0083 mmol, 2.8 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv) and stock solution of the iridium catalyst (0.6 mL, 0.025 M, 0.015 mmol). The reaction was stirred at
50 °C for 36 h. The product was isolated as a yellow oil (81 mg, 0.24 mmol, 80%). IR (thin film, cm™) 3078 ,
1647, 1487, 1144, 847; "H NMR (400 MHz, CDCl;) &: 7.39 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.3 Hz, 2H), 5.95
(ddd, J=17.0,10.2, 6.8 Hz, 1H), 5.07-4.93 (m, 2H), 3.57 (ddd, J="7.7, 7.7, 7.7 Hz, 1H), 1.28 (dd, J=15.3, 8.1
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Hz, 1H), 1.20 (dd, J= 15.5, 8.0 Hz, 1H), 1.15 (s, 12H). >*C NMR (101 MHz, CDCl;) &: 144.77, 143.23, 131.41,
129.43, 119.85, 113.40, 83.34, 44.51, 24.87, and 24.85; HRMS (DART-TOF) calculated for C;sH,,BBrFO,
[M+F] m/z 355.0886, found 355.0899; HPLC analysis of the product after being oxidized to the corresponding
alcohol by NaBO;-4H,0 (AD-H, Hexanes: iPrOH = 95: 5, 1 mL/min) indicated 93% ee: tg (major) = 9.5 min, tg
(minor) = 11.1 min; [a]p" = 36.6 (¢ = 0.1, CHCL).

/
_B<

-0

(R)-2-(2-(4-fluorophenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12d). Following the General
Procedure A using (E)-tert-butyl 3-(4-fluorophenyl)allyl carbonate* (76 mg, 0.30 mmol, 1.0 equiv), AgsPO4 (2.1
mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv) and stock solution of the iridium catalyst (0.6 mL, 0.009 mmol). The product was isolated as a yellow
0il (72 mg, 0.26 mmol, 87%). IR (thin film, cm™) 3079, 3038, 1637, 1509, 1145, 847; "H NMR (400 MHz,
CDCl,) 6: 7.23-7.13 (m, 2H), 6.99-6.90 (m, 2H), 5.97 (ddd, J=17.0, 10.2, 6.7 Hz, 1H), 5.06-4.92 (m, 2H), 3.59
(ddd, J=17.7,7.7,7.7 Hz, 1H), 1.28 (dd, J = 15.3, 7.9 Hz, 1H), 1.21 (dd, J = 15.4, 8.2 Hz, 1H), 1.14 (s, 12H). *C
NMR (101 MHz, CDCl;) 6: 161.46 (d, J=243.4 Hz), 143.75, 141.37 (d, J= 3.1 Hz), 129.02 (d, /= 7.8 Hz),
115.05 (d, J=21.1 Hz), 113.03, 83.29 , 44.33 , 24.86 , and 24.84; "’F NMR (376 MHz, CDCL;) §: -117.6;
HRMS (DART-TOF) calculated for C;H»,BF,0, [M+F] m/z 295.1686, found 295.1683; HPLC analysis of the
product after being oxidized to the corresponding alcohol by NaBO5-4H,0 (AD-H, Hexanes: iPrOH =99: 1, 1
mL/min) indicated 92% ee: tg (major) = 19.2 min, tg (minor) = 21.3 min; [a]p"” =30.8 (c = 0.1, CHCL).

(R)-2-(2-(4-chlorophenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12e). Following the General
Procedure A using (E)-tert-butyl 3-(4-chlorophenyl)allyl carbonate” (81 mg, 0.30 mmol, 1.0 equiv), Ag;PO4 (3.5
mg, 0.0083 mmol, 2.8 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv) and stock solution (0.6 mL, 0.015 mmol). The reaction was stirred at 50 °C for 36 h. The product was
isolated as a yellow oil (62 mg, 0.21 mmol, 71%). '"H NMR (400 MHz, CDCl;) §: 7.23 (d, J = 8.5 Hz, 2H), 7.15
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(d, J=8.5Hz, 2H), 5.96 (ddd, J=17.0, 10.2, 6.8 Hz, 1H), 5.05-4.94 (m, 2H), 3.58 (ddd, /= 7.7, 7.7, 7.7 Hz, 1H),
1.28 (dd, J=15.2, 8.0 Hz, 1H), 1.20 (dd, J = 14.7, 7.3 Hz, 1H), 1.15 (s, 12H). *C NMR (101 MHz, CDCL) §:
144.26, 143.36, 131.79, 129.02, 128.46, 113.34, 83.34, 44.46, 24.87, and 24.85; HRMS (DART-TOF) calculated
for C1cH2,BCIFO, [M+F] m/z 311.1391, found 311.1397; HPLC analysis of the product after being oxidized to
the corresponding alcohol by NaBO;-4H,0 (AS-H, Hexanes: iPrOH = 95:5, 1 mL/min) indicated 92% ee: tg
(major) = 9.5 min, tg (minor) = 8.8 min; [a]p" = 69.7 (c = 0.2, CHCL).

(8)-4.,4,5,5-tetramethyl-2-(2-o-tolylbut-3-enyl)-1,3,2-dioxaborolane (12f). Following the General Procedure
B using (E)-tert-butyl 3-o-tolylallyl carbonate* (75 mg, 0.30 mmol, 1.0 equiv), AgsPOy (2.1 mg, 0.0050 mmol, 1.7
mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol, 1.5 equiv), [Ir(COD)CI],
(6.0 mg, 0.0090 mmol, 3.0 mol%) and L2 (8.3 mg, 0.018 mmol, 6.0 mol%). The product was isolated as a yellow
oil (72 mg, 0.26 mmol, 88%). IR (thin film, cm™) 3075, 3016, 1636, 1146, 847; "H NMR (400 MHz, CDCl;) :
7.21-7.02 (m, 4H), 5.94 (ddd, J=17.0, 10.5, 6.6 Hz, 1H), 4.99-4.88 (m, 1H), 3.84 (ddd, /=7.9, 7.9, 7.9 Hz, 1H),
2.36 (s, 3H), 1.30 (dd, J= 12.2, 5.0 Hz, 1H), 1.25 (dd, J = 12.6, 4.4 Hz, 1H), 1.11 (s, 6H), 1.09 (s, 6H); *C NMR
(101 MHz, CDCls) §: 143.50, 143.47, 135.90, 130.22, 126.64, 126.18, 125.93, 112.76, 83.17, 40.42, 24.81, 24.75,
and 19.75; HRMS (DART-TOF) calculated for C;;H,sBFO, [M+F] m/z 291.1937, found 291.1946; HPLC
analysis of the product after being oxidized to the corresponding alcohol by NaBO;-4H,0 (AD-H, Hexanes:
iPrOH = 99.6:0.4, 0.3 mL/min) indicated 92% ee: tg (major) = 108.3 min, tg (minor) = 133.4 min; [a]p" =-
14.831 (c = 0.2, CHCIl,).

OJ§<
/
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(5)-2-(2-(2-methoxyphenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12g). Following the General
Procedure B using (E)-tert-butyl 3-(2-methoxyphenyl)allyl carbonate’® (79 mg, 0.30 mmol, 1.0 equiv), Ag;PO,
(2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45
mmol, 1.5 equiv), [Ir(COD)CIl], (6.0 mg, 0.0090 mmol, 3.0 mol%) and L2 (8.3 mg, 0.018 mmol, 6.0 mol%). The
product was isolated as a yellow oil (74 mg, 0.26 mmol, 85%). IR (thin film, cm'l) 3077, 1637, 1599, 1145, 847;
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'"H NMR (400 MHz, CDCl) 6: 7.20-7.10 (m, 2H), 6.89 (td, J = 7.5, 0.9 Hz, 1H), 6.82 (d, J = 8.1 Hz, 1H), 6.05
(ddd, J=17.0,10.2, 6.7 Hz, 1H), 5.00 (dt,J=17.2, 1.4 Hz, 1H), 4.93 (dt, J=10.0, 1.2 Hz, 1H), 4.05 (ddd, J =
7.6,7.6,7.6 Hz, 1H), 3.81 (s, 3H), 1.30 (dd, /= 13.1, 6.6 Hz, 1H), 1.25 (dd, J=13.1, 5.5 Hz, 1H), 1.14 (s, 6H),
1.13 (s, 6H); *C NMR (101 MHz, CDCl;) 8: 156.95, 143.30, 134.11, 127.89, 127.03, 120.62, 112.62, 110.72,
83.05, 55.55, 37.94, 24.86, and 24.77; HRMS (DART-TOF) calculated for C;;H,sBO; [M+H]" m/z 289.1975,
found 289.1973. HPLC analysis of the product after being oxidized to the corresponding alcohol by
NaBO;-4H,0 (IA, Hexanes: iPrOH = 99.3:0.7, | mL/min) indicated 86% ee: tg (major) = 28.2 min, tg (minor) =
30.2 min; [at]p" = -56.5 (¢ = 0.1, CHCL,).

(8)-4.,4,5,5-tetramethyl-2-(2-(naphthalen-1-yl)but-3-enyl)-1,3,2-dioxaborolane (12h). Following the General
Procedure B using (E)-tert-butyl 3-(naphthalen-1-yl)allyl carbonate’ (85 mg, 0.30 mmol, 1.0 equiv), AgsPOy (2.1
mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv), [Ir(COD)CIl], (6.0 mg, 0.0090 mmol, 3.0 mol%) and L2 (8.3 mg, 0.018 mmol, 6.0 mol%). The product
was isolated as a yellow oil (71 mg, 0.23 mmol, 77%). IR (thin film, cm'l) 3048, 1636, 1597, 1145, 847, '"H
NMR (400 MHz, CDCl;) &: 8.21 (d, J= 8.4 Hz, 1H), 7.83 (d, /= 7.9 Hz, 1H), 7.69 (dd, J= 6.7, 2.6 Hz, 1H),
7.52-7.39 (m, 4H), 6.13 (ddd, J=17.0, 10.3, 6.4 Hz, 1H), 5.08 (dt,J=17.2, 1.4 Hz, 1H), 5.03 (dt, /=10.3, 1.3
Hz, 1H), 4.47 (ddd, J = 7.6, 7.6, 7.6 Hz, 1H), 1.50-1.39 (m, 2H), 1.11 (s, 6H), 1.07 (s, 6H); *C NMR (101 MHz,
CDCl,) 6: 143.46, 141.77, 134.06, 131.64, 128.83, 126.79, 125.69, 125.65, 125.38, 124.09, 124.05, 113.52, 83.24,
39.74, 24.85, and 24.74; HRMS (DART-TOF) calculated for C,0H,sBFO, [M+F] m/z 327.1937, found
327.1940; HPLC analysis of the product after being oxidized to the corresponding alcohol by NaBO;-4H,0 (AD-
H, Hexanes: iPrOH = 95:5, 1 mL/min) indicated 90% ee: tg (major) = 14.6 min, tg (minor) = 13.2 min; [OL]D13 =-
28.3 (c=0.1, CHCL).
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(R)-4,4,5,5-tetramethyl-2-(2-(4-(trifluoromethyl)phenyl)but-3-enyl)-1,3,2-
J% dioxaborolane (12i). Following the General Procedure C using tert-butyl 1-(4-
;/ -0 (trifluoromethyl)phenyl)allyl carbonate® (0.19 g, 0.63 mmol, 2.1 equiv),
NS [Ir(COD)CI]; (6.0 mg, 0.0090 mmol, 3.0 mol%) and L3 (18 mg, 0.036 mmol, 12
F3C/©/\/ mol%), AgOTf (3.9 mg, 0.015 mmol, 5.0 mol%), bisborylmethane (80 mg, 0.30
mmol, 1.0 equiv), LiOtBu (36 mg, 0.45 mmol, 1.5 equiv). The product was isolated
as a yellow oil (77 mg, 0.24 mmol, 79%). IR (thin film, cm'l) 2925, 1618, 1409, 1162, 800; '"H NMR (400 MHz,
CDCl) 6: 7.53 (d, J=8.1 Hz, 2H), 7.34 (d, /= 8.1 Hz, 2H), 5.98 (ddd, J=17.1, 10.2, 6.8 Hz, 1H), 5.08-4.98 (m,
2H), 3.67 (ddd, J=17.6, 7.6, 7.6 Hz, 1H), 1.32 (dd, J=15.4, 8.1 Hz, 1H), 1.24 (dd, J = 15.5, 7.9 Hz, 1H), 1.14 (s,
12H); *C NMR (101 MHz, CDCl) §: 149.92, 142.85, 128.52 (q, J = 32.3 Hz), 127.99, 125.34 (q, J = 3.8 Hz),
124.49 (q, J=271.7 Hz), 113.84, 83.41, 44.95, 24.87, and 24.82; "’F NMR (376 MHz, CDCl;) §: -62.33; HRMS
(DART-TOF) calculated for Ci7H,,BF4O," [M+F] m/z 345.1654, found 345.1657; HPLC analysis of the
product after being oxidized to the corresponding alcohol by NaBO5-4H,0 (AD-H, Hexanes: iPrOH = 99:1, 1
mL/min) indicated 93% ee: tg (major) = 20.6 min, tg (minor) = 25.7 min; [at]p" = 20.0 (c = 0.075, CHCl5).

(R)-2-(2-(3,4-dichlorophenyl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12j). Following the
General Procedure C using tert-butyl 1-(3,4-dichlorophenyl)allyl carbonate (0.19 g, 0.63 mmol, 2.1 equiv),
[Ir(COD)CI]; (6.0 mg, 0.0090 mmol, 3.0 mol%) L3 (18 mg, 0.036 mmol, 12 mol%), AgOTf (3.9 mg, 0.015 mmol,
5.0 mol%), bisborylmethane (80 mg, 0.30 mmol, 1.0 equiv), and LiOtBu (36 mg, 0.45 mmol, 1.5 equiv). The
product was isolated as a yellow oil (79 mg, 0.24 mmol, 81%). IR (thin film, cm™) 3078, 1633, 1468, 1144, 847;
'"H NMR (400 MHz, CDCl) : 7.34-7.32 (m, 2H), 7.06 (dd, J = 8.3, 2.0 Hz, 1H), 5.94 (ddd, J=17.0, 10.2, 6.8
Hz, 1H), 5.08-4.99 (m, 2H), 3.57 (ddd, J=7.7,7.7,7.7 Hz, 1H), 1.29 (dd, /= 18.2, 10.4 Hz, 1H), 1.24-1.18
(overlapping m, 1H), 1.16 (s, 12H); 3C NMR (101 MHz, CDCl;) d: 146.14, 142.56, 132.19, 130.29, 129.95,
129.81, 127.13, 113.98, 83.45, 44.23, and 24.88; HRMS (DART-TOF) calculated for C,¢H,BC1,FO, [M+F]
m/z 345.1001, found 345.0993; HPLC analysis of the product after being oxidized to the corresponding alcohol
by NaBO;-4H,0 (AD-H, Hexanes: iPrOH = 99:1, 1 mL/min) indicated 90% ee: tg (major) = 31.0 min, tg (minor)
=34.7 min; [a]p"” = 15.5 (c = 0.1, CHCL,).
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(R)-4,4,5,5-tetramethyl-2-(2-(3-nitrophenyl)but-3-enyl)-1,3,2-dioxaborolane (12k). Following the General
Procedure C using rert-butyl 1-(3-nitrophenyl)allyl carbonate’ (0.18 g, 0.63 mmol, 2.1 equiv), [Ir(COD)Cl], (6.0
mg, 0.0090 mmol, 3.0 mol%), L3 (18 mg, 0.036 mmol, 12 mol%), AgOTf (3.9 mg, 0.015 mmol, 5.0 mol%),
bisborylmethane (80 mg, 0.30 mmol, 1.0 equiv), and LiOtBu (36 mg, 0.45 mmol, 1.5 equiv). The product was
isolated as a yellow oil (75 mg, 0.25 mmol, 82%). IR (thin film, cm'l) 3080, 1638, 1530, 1143, 801; '"H NMR
(400 MHz, CDCl) 6: 8.12 (t, J= 1.8 Hz, 1H), 8.04 (ddd, /= 8.1, 2.2, 0.9 Hz, 1H), 7.57 (d, J=7.7 Hz, 1H), 7.44
(t,J=79 Hz, 1H), 6.00 (ddd, J=17.0, 10.3, 6.8 Hz, 1H), 5.13-5.03 (m, 2H), 3.73 (ddd, /= 7.6, 7.6, 7.6 Hz, 1H),
1.35 (dd, J=15.5, 7.8 Hz, 1H), 1.25 (dd, J = 15.5, 7.9 Hz, 1H), 1.150 (s, 6H), 1.147 (s, 6H); *C NMR (101
MHz, CDCl;) 6: 148.26, 147.84, 142.12, 133.89, 129.11, 122.66, 121.23, 114.31, 83.36, 44.55, 24.723, and
24.719; HRMS (DART-TOF) calculated for C,sH,,BNFO, [M+F] m/z 322.1631, found 322.1645; HPLC
analysis of the product after being oxidized to the corresponding alcohol by NaBO;-4H,0 (AD-H, Hexanes:
iPrOH = 99: 1, 1 mL/min) indicated 91% ee: tg (major) = 96.3 min, tg (minor) = 91.3 min; [at]p" = 38.6 (¢ = 0.1,
CHCL).

(R)-3-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)benzonitrile (121). Following the General
Procedure C using fert-butyl 1-(3-cyanophenyl)allyl carbonate (0.16 g, 0.63 mmol, 2.1 equiv), [Ir(COD)CI], (6.0
mg, 0.0090 mmol, 3.0 mol%), L3 (18 mg, 0.036 mmol, 12 mol%), AgOTf (3.9 mg, 0.015 mmol, 5.0 mol%),
bisborylmethane (80 mg, 0.30 mmol, 1.0 equiv), and LiOtBu (36 mg, 0.45 mmol, 1.5 equiv). The product was
isolated as a yellow oil (72 mg, 0.26 mmol, 85%). IR (thin film, cm'l) 3081, 2230, 1637, 1600, 1144, 847, 'H
NMR (400 MHz, CDCl;) &: 7.53 (s, 1H), 7.49-7.45 (m, 2H), 7.37 (dd, J= 8.3, 7.1 Hz, 1H), 5.96 (ddd, J = 17.6,
9.8, 6.7 Hz, 1H), 5.10-5.00 (m, 2H), 3.64 (ddd, J=7.7,7.7,7.7 Hz, 1H), 1.31 (dd, /= 15.5, 7.8 Hz, 1H), 1.21 (dd,
J=15.5,8.0 Hz, 1H), 1.15 (s, 6H), 1.14 (s, 6H); *C NMR (101 MHz, CDCl;) §: 147.10, 142.27, 132.20, 131.39,
129.85, 129.04, 119.07, 114.09, 112.19, 83.33, 44.46, and 24.71; HRMS (DART-TOF) calculated for
C17H2»BNO;," [M+F]" m/z 302.1733, found 302.1738; HPLC analysis of the product after being oxidized to the
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corresponding alcohol by NaBO;-4H,0 (AD-H, Hexanes: iPrOH = 99:1, 1 mL/min) indicated 92% ee: tg (major)
= 117.2 min, tg (minor) = 112.0 min; [a.]p"* = 20.7 (¢ = 0.1, CHCl;).

(R,E)-4,4,5,5-tetramethyl-2-(2-vinylpent-3-enyl)-1,3,2-dioxaborolane (12m). Following the General
Procedure A using fert-butyl (2E,4E)-hexa-2,4-dienyl carbonate® (60 mg, 0.30 mmol, 1.0 equiv), Ag;PO, (3.5
mg, 0.0083 mmol, 2.8 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv) and the stock solution of iridium catalyst (0.6 mL, 0.015 mmol). The reaction was stirred at 50 °C for
36 h. The product was isolated as a yellow oil (54 mg, 0.24 mmol, 80%). IR (thin film, cm'l) 3079, 2978, 1636,
1146, 848; "H NMR (400 MHz, CDCl;) §: 5.80 (ddd, J=17.2, 10.2, 7.0 Hz, 1H), 5.48-5.34 (m, 2H), 4.98 (dt, J =
17.2, 1.6 Hz, 1H), 4.90 (dt, /= 10.4, 1.2 Hz, 1H), 2.96 (dddd, J=7.1, 7.1, 7.1, 7.1 Hz, 1H), 1.64 (d, J= 5.4 Hz,
3H), 1.23 (s, 12H), 0.96 (dd, J = 12.3, 4.4 Hz, 1H), 0.91 (dd, J = 12.3, 4.9 Hz, 1H); "C NMR (101 MHz, CDCl)
0: 143.66, 135.43,123.87, 112.44, 83.17, 42.42, 25.00, 24.95, and 17.99; HRMS (DART-TOF) calculated for
Cy3H23BFO, [M+F] m/z 241.1781, found 241.1788; HPLC analysis of the product after being treated with a
hydroboration/oxidation/dibenzoylation sequence (OD-H, Hexanes: iPrOH = 99:1, 1 mL/min) indicated 93% ee:
tg (major) = 16.5 min, tx (minor) = 18.9 min; [a]p"” =47.6 (¢ = 0.1, CHCl;).

(R)-2-(2-(benzo[d]|1,3]dioxol-5-yl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12n). Following the
General Procedure A using (E)-3-(benzo[d][1,3]dioxol-5-yl)allyl fert-butyl carbonate’ (84 mg, 0.30 mmol, 1.0
equiv), Ag;PO, (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu
(36 mg, 0.45 mmol, 1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a yellow oil
(58 mg, 0.19 mmol, 64%). IR (thin film, cm™) 3076, 1637, 1504, 1145, 848; "H NMR (400 MHz, CDCl;) §:
6.75-6.66 (m, 3H), 5.95 (ddd, J=11.0, 8.9, 3.7 Hz, 1H), 5.90 (s, 2H), 5.02 (dt, J=17.1, 1.5 Hz, 1H), 4.96 (dt, J =
10.4, 1.2 Hz, 1H), 3.53 (ddd, J=17.8, 7.8, 7.8 Hz, 1H), 1.25 (dd, J=15.3, 8.2 Hz, 1H), 1.21-1.15 (m, 1H), 1.16 (s,
12H) ; ®C NMR (101 MHz, CDCls) §: 147.58, 145.79, 143.84, 139.89, 120.37, 112.84, 108.16, 108.10, 100.84,
83.25,44.78, 24.90, and 24.86; HRMS (DART-TOF) calculated for C;;H,;BFO4 [M+F] m/z 321.1679, found
321.1692; HPLC analysis of the product after being oxidized to the corresponding alcohol by NaBO5-4H,0 (AS-
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H, Hexanes: iPrOH = 90:10, 1 mL/min) indicated 92% ee: tg (major) = 16.6 min, tg (minor) = 13.3 min; [G]D13 =
10.5 (¢ = 0.1, CHCI;).

/
/B

¥\O
T

(R)-2-(2-(furan-2-yl)but-3-enyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (120). Following the General
Procedure B using (E)-tert-butyl 3-(furan-2-yl)allyl carbonate® (67 mg, 0.30 mmol, 1.0 equiv), Ag;PO,4 (2.1 mg,
0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol, 1.5
equiv), [Ir(COD)Cl], (6.0 mg, 0.0090 mmol, 3.0 mol%) and (11bS)-N-benzhydryl-N-phenyldinaphtho[2,1-d:1',2'-
£1[1,3,2]dioxaphosphepin-4-amine' as ligand (10 mg, 0.018 mmol, 6.0 mol%). The product was isolated as a
yellow oil (63 mg, 0.25 mmol, 84%). IR (thin film, cm™) 2980, 1505, 1366, 1144, 848; "H NMR (400 MHz,
CDCl,) 6: 7.30 (dd, /= 1.8, 0.7 Hz, 1H), 6.26 (dd, J=3.1, 1.9 Hz, 1H), 6.01 (d, /= 3.2 Hz, 1H), 5.93 (ddd, J =
17.3,10.1, 7.4 Hz, 1H), 5.08 (dt, J=17.1, 1.3 Hz, 1H), 5.04-5.00 (m, 1H), 3.67 (ddd, J=7.7, 7.7, 7.7 Hz, 1H),
1.30 (dd, J = 15.4, 7.6 Hz, 1H), 1.25-1.22 (m, 1H), 1.21 (s, 6H), 1.20 (s, 6H); *C NMR (101 MHz, CDCL;) §:
158.71, 141.10, 140.87, 114.29, 110.06, 104.35, 83.33, 38.98, 24.92, and 24.87; HRMS (DART-TOF) calculated
for C14H,,BOs [M+H]" m/z 249.1662, found 249.1669. HPLC analysis of the product after being oxidized to the
corresponding alcohol by NaBO;-4H,0 (AS-H, Hexanes: iPrOH = 99: 1, 1 mL/min) indicated 92% ee: tg (major)
=25.1 min, tg (minor) = 24.0 min; [at]p" = -34.5 (¢ = 0.1, CHCL).

(R)-1-methyl-5-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)-1H-indole (12p). Following the
General Procedure A using (E)-tert-butyl 3-(1-methyl-1H-indol-5-yl)allyl carbonate (86 mg, 0.30 mmol, 1.0
equiv), Ag;PO, (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu
(36 mg, 0.45 mmol, 1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a yellow oil
(78 mg, 0.25 mmol, 84%). IR (thin film, cm™) 2977, 1636, 1514, 1143, 848; "H NMR (400 MHz, CDCl;) §:
7.46 (d,J=1.2 Hz, 1H), 7.22 (d, /= 8.5 Hz, 1H), 7.10 (dd, /= 8.5, 1.6 Hz, 1H), 6.99 (d, /= 3.1 Hz, 1H), 6.40 (d,
J=2.6Hz, 1H), 6.07 (ddd, J=17.1, 10.2, 6.8 Hz, 1H), 5.05 (dt, J=17.1, 1.5 Hz, 1H), 4.95 (dt, /= 10.4, 1.2 Hz,
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1H), 3.75 (s, 3H), 3.72 (ddd, /= 7.4, 7.4, 7.4 Hz, 1H) 1.36 (dd, /= 15.2, 8.6 Hz, 1H), 1.30 (dd, /= 15.8, 8.0 Hz,
1H), 1.15 (s, 6H), 1.14 (s, 6H); *C NMR (101 MHz, CDCl3) d: 144.78, 136.85, 135.65, 128.88, 128.66, 121.75,
119.18, 112.24, 109.05, 100.83, 83.15, 45.09, 32.95, 24.93, and 24.88; HRMS (DART-TOF) calculated for
C19H2BNO, [M-S-H]+ m/z 312.2135, found 312.2149. HPLC analysis (AD-H, Hexanes: iPrOH = 99:1, 1
mL/min) indicated 95% ee: tg (major) = 5.4 min, tg (minor) = 4.8 min; [a]p" =29.155 (c = 0.2, CHCL).

(R)-1-methyl-6-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)-1H-indole (12q). Following the
General Procedure A using (E)-tert-butyl 3-(1-methyl-1H-indol-6-yl)allyl carbonate (86 mg, 0.30 mmol, 1.0
equiv), Ag;PO, (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu
(36 mg, 0.45 mmol, 1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a light
yellow solid (86 mg, 0.28 mmol, 92%). Melting point: 67-68 °C; IR (thin film, cm'l) 2977, 1637, 1606, 1143,
846; "H NMR (400 MHz, CDCly) : 7.51 (d, J= 8.2 Hz, 1H), 7.17 (s, 1H), 7.00 (dd, J = 8.2, 1.4 Hz, 1H), 6.97 (d,
J=3.1Hz, 1H), 6.41 (dd, /= 3.1, 0.6 Hz, 1H), 6.09 (ddd, J=17.1, 10.2, 6.8 Hz, 1H), 5.08 (dt, /=17.1, 1.5 Hz,
1H), 4.98 (dt,/=10.4, 1.6 Hz, 1H), 3.753 (ddd, /=7.5, 7.5, 7.5 Hz, 1H), 3.746 (s, 3H), 1.43-1.27 (m, 2H), 1.15
(s, 6H), 1.14 (s, 6H); *C NMR (101 MHz, CDCl;) 8: 144.42, 139.63, 137.01, 128.56, 126.92, 120.66, 119.62,
112.53, 107.65, 100.66, 83.17, 45.44, 32.86, 24.93, and 24.85; HRMS (DART-TOF) calculated for C;sH,sBNO,
[M+H]" m/z 312.2135, found 312.2142. HPLC analysis (AD-H, Hexanes: iPrOH = 99:1, 1 mL/min) indicated
93% ee: tg (major) = 4.5 min, tg (minor) = 4.0 min; [a]p" =32.0 (c = 0.2, CHCL).

ORTEP rendering for 12q
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(R)-3-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)-1-tosyl-1H-indole (12r). Following the
General Procedure A using (E)-tert-butyl 3-(1-tosyl-1H-indol-3-yl)allyl carbonate (0.13 g, 0.30 mmol, 1.0
equiv), Ag;PO, (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu
(36 mg, 0.45 mmol, 1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a yellow oil
(103 mg, 0.228 mmol, 76%). IR (thin film, cm™) 3069, 1638, 1597, 1144, 848; "H NMR (400 MHz, CDCl;) §:
7.95 (d, J=8.3 Hz, 1H), 7.73 (d, /= 8.3 Hz, 2H), 7.54 (d, /= 7.8 Hz, 1H), 7.36 (s, 1H), 7.30-7.24 (m, 1H), 7.21-
7.15 (m, 3H), 5.95 (ddd, J=17.2, 10.1, 7.1 Hz, 1H), 5.05 (brd, J=17.1 Hz, 1H), 4.99 (br d, /= 10.1 Hz, 1H),
3.79 (ddd, J=17.5,7.5,7.5 Hz, 1H), 2.32 (s, 3H), 1.36 (dd, /= 14.0, 5.8 Hz, 1H), 1.31 (dd, /= 13.9, 6.9 Hz, 1H),
1.17 (s, 6H), and 1.15 (s, 6H); *C NMR (101 MHz, CDCl;) 8: 144.76, 142.02, 135.64, 135.60, 130.47, 129.88,
127.09, 126.86, 124.57, 122.90, 122.57, 120.58, 114.02, 113.76, 83.39, 36.31, 24.93, 24.81, and 21.65; HRMS
(DART-TOF) calculated for C,sH3;0BNO4S [M+NH4]+ m/z 469.2332, found 469.2359. HPLC analysis (AD-H,
Hexanes: iPrOH = 95:5, 1 mL/min) indicated 86% ee: tg (major) = 10.9 min, tg (minor) = 8.4 min; [a]p”=-17.2
(c=0.1, CHCl,).

(R)-4,4,5,5-tetramethyl-2-(2-(thiophen-2-yl)but-3-enyl)-1,3,2-dioxaborolane (12s). Following the General
Procedure A using (E)-tert-butyl 3-(thiophen-2-yl)allyl carbonate® (72 mg, 0.30 mmol, 1.0 equiv), Ag;PO,4 (2.1
mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu (36 mg, 0.45 mmol,
1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a yellow oil (79 mg, 0.30 mmol,
99%). IR (thin film, cm™) 3078, 1638, 1479, 1145, 847; "H NMR (400 MHz, CDCl3) &: 7.11 (dd, J=5.1, 1.2
Hz, 1H), 6.90 (dd, J= 5.1, 3.5 Hz, 1H), 6.82 (dt, J= 3.6, 0.8 Hz, 1H), 5.99 (ddd, /= 17.3, 10.1, 7.4 Hz, 1H), 5.09
(dt,J=17.0, 1.3 Hz, 1H), 4.99 (dt,J=10.0, 1.2 Hz, 1H), 3.88 (ddd, /= 7.4, 7.4, 7.4 Hz, 1H), 1.37 (dd, J = 14.8,
6.8 Hz, 1H), 1.31 (dd, J = 14.8, 7.6 Hz, 1H), 1.18 (s, 12H); *C NMR (101 MHz, CDCl;) &: 150.09, 143.18,
126.60, 123.23, 123.22, 113.51, 83.35, 40.63, 24.94, and 24.82; HRMS (DART-TOF) calculated for C,4H»;BO,S
[M+H]" m/z 265.1434, found 265.1421. HPLC analysis of the product after being oxidized to the corresponding
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alcohol by NaBOj3-4H,0 (AS-H, Hexanes: iPrOH = 99: 1, 1 mL/min) indicated 98% ee: tg (major) = 25.5 min, tg
(minor) = 23.7 min; [a]p" = -29.2 (¢ = 0.1, CHCL).

J§<

(@)
/
~Bo
N =
»
MeO N

(R)-2-methoxy-5-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)but-3-en-2-yl)pyridine (12t). Following the
General Procedure A using (E)-tert-butyl 3-(6-methoxypyridin-3-yl)allyl carbonate (80 mg, 0.30 mmol, 1.0
equiv), Ag;PO, (2.1 mg, 0.0050 mmol, 1.7 mol%), bisborylmethane (10, 0.12 g, 0.45 mmol, 1.5 equiv), LiO'Bu
(36 mg, 0.45 mmol, 1.5 equiv) and stock solution (0.6 mL, 0.009 mmol). The product was isolated as a yellow oil
(78 mg, 0.27 mmol, 90%). IR (thin film, cm™) 2977, 1513, 1468, 1144, 848; "H NMR (400 MHz, CDCl) §:
8.02 (d,/=2.4 Hz, 1H), 7.43 (dd, J= 8.5, 2.5 Hz, 1H), 6.67 (d, J = 8.5 Hz, 1H), 5.96 (ddd, /= 17.0, 10.2, 6.6 Hz,
1H), 5.06-4.95 (m, 2H), 3.91 (s, 3H), 3.57 (ddd, J= 7.8, 7.8, 7.8 Hz, 1H), 1.29 (dd, J=15.4, 8.1 Hz, 1H), 1.21 (dd,
J=15.6,7.6 Hz, 1H), 1.16 (s, 12H); *C NMR (101 MHz, CDCl;) &: 162.92, 145.73, 143.29, 138.10, 133.65,
113.41, 110.53, 83.37, 53.45, 41.64, and 24.88; HRMS (DART-TOF) calculated for C sH»,BNO; [M+H] m/z
290.1927, found 290.1928. HPLC analysis of the product after being oxidized to the corresponding alcohol by
NaBO;-4H,0 (AS-H, Hexanes: iPrOH = 90:10, 1 mL/min) indicated 94% ee: tg (major) = 16.2 min, tg (minor) =
9.1 min; [a]p” =-16.2 (¢ = 0.2, CHCL).

S19



Homoallylic Boronic Esters

Characterization Data for Products in Scheme 2.

9J§< -
B~ NaBO;-4H,0 (6.0 equiv) :

-0

=
©/\/ THF/ Hzo, rt, 12h ©/\/

17 21

(R)-2-phenylbut-3-en-1-o0l (21).” A solution of 17 (78 mg, 0.30 mmol) in THF (2.0 mL) and H,O (2.0 mL) was
added NaBO;-4H,0 (0.28 g, 1.8 mmol, 6.0 equiv) at room temperature. The reaction mixture was stirred for 12 h
and quenched by addition of saturated aq. Na,S,05 (5.0 mL). The mixture was extracted with ethyl acetate (3 X
10 mL). The combined organic layers were washed with water and brine, dried (Na,SO4) and concentrated in
vacuo to give a crude product. Purification by flash column chromatography (silica gel, eluting with petroleum
ether/ethyl acetate, 20:1 to 10:1) afforded the known (R)-2-phenylbut-3-en-1-o0l (21) as a light yellow solid (40
mg, 0.27 mmol, 89%). Melting point: 40-43 °C. "H NMR (400 MHz, CDCl3) &: 7.33 (t, J = 7.4 Hz, 2H), 7.27-
7.19 (m, 3H), 6.00 (ddd, J=17.7, 10.4, 7.7 Hz, 1H), 5.24-5.13 (m, 2H), 3.80 (d, /= 7.0 Hz, 2H), 3.52 (q, J = 7.3
Hz, 1H); *C NMR (101 MHz, CDCIl;) 8: 140.66, 138.26, 128.79, 128.00 , 126.98, 117.14, 66.08, and 52.54;
HPLC analysis (AD-H, Hexanes: iPrOH = 99.6:0.4, 1 mL/min) indicated 93% ee: tg (major) = 45.4 min, tg

(minor) = 39.2 min.

C@

©/\/\OH

(8)-4-(benzofuran-2-yl)-3-phenylbutan-1-ol (23). To a solution of benzofuran (36 mg, 0.30 mmol, 1.5 equiv) in
THF (1 mL) cooled at -78 °C was added nBuLi (2.5 M in hexanes, 0.12 mL, 0.30 mmol, 1.5 equiv). The resulting
solution was warmed to rt and stirred for 1 h. The solution was cooled at -78 °C again, and a solution of 17 (52
mg, 0.2 mmol, 1.0 equiv) in THF (0.5 mL) was added slowly. The resulting solution was stirred at -78 °C for 1 h,
at which time NBS (50 mg, 0.30 mmol, 1.5 equiv) in THF (1.0 mL) was added. After 1 h at -78 °C, saturated
aqueous Na,S,0; was added. The resulting mixture was warmed to rt, and separated with between H,O and
EtOAc. The aqueous layer was extracted once with EtOAc. The combined organic layers were dried, concentrated,

and passed through a short pad of silica gel to give a colorless oil, which was used in the next step without further
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purification. To the product obtained was added THF (0.5 mL) and 9-BBN (0.5 M, 0.9 mL). The resulting

solution was left at rt for 4 h. H,O, and NaOH was added, and the resulting mixture was stirred at rt overnight.
After extractive workup and column chromatography, compound 23 was isolated as a colorless oil (31 mg, 59%
from 17). IR (thin film, cm™) 3327, 2925, 1602, 1454, 750; "H NMR (400 MHz, CDCl;) 8: 7.41 (t, ] = 8.7 Hz,
2H), 7.32-7.13 (m, 7H), 6.26 (s, 1H), 3.59-3.52 (m, 1H), 3.50-3.44 (m, 1H), 3.34-3.24 (m, 1H), 3.08 (d, J = 7.5 Hz,
2H), 2.09-2.00 (m, 1H), 1.97-1.86 (m, 1H); *C NMR (101 MHz, CDCly) §: 157.33, 154.73, 143.87, 128.92,
128.75,127.60, 126.79, 123.35, 122.54, 120.45, 110.89, 103.61, 61.06, 41.28, 38.59, and 36.28; HPLC analysis
(OD-H, Hexanes: iPrOH = 70:30, 1 mL/min) indicated 92% ee: tg (major) = 5.5 min, tg (minor) = 6.5 min; [a] -
=943 (c=0.1, CHCl,).

_/NHBoc

(R)-tert-butyl 2-phenylbut-3-enylcarbamate (24)." To a flame-dried test tube equipped with a magnetic
stir bar and septum was added O-methylhydroxylamine solution'' (0.25 mL, 3.9 M in THF as determined
by 'H NMR using 1,3,5-trimethoxybenzene as internal standard) and THF (2 mL) under N, atomsphere. The
flask was cooled to -78 °C. nBuLi (0.4 mL, 1.0 mmol, 2.5 M in hexanes) was added to the test tube
dropwise and the solution was allowed to stir at -78° C for 30 min. Then, a solution of 17 (78 mg, 0.30
mmol) in THF (1.0 mL) was added dropwise to the test tube, which was then allowed to warm to rt, and
further to 60 °C. The test tube was kept at 60 °C for 12 h. The volatiles in the reaction was then removed
under vacuum. To the residue was added CHCIl; (1 mL) and Boc,0 (0.3 mL, 1.3 mmol) at rt. After
stirring for 1 h the reaction mixture was concentrated and subjected to column chromatography
(hexanes:EtOAc = 3:1) to give known 24 (53 mg, 0.21 mmol, 71%) as a colorless oil. "H NMR (400
MHz, CDCl;) 6: 7.36-7.29 (m, 2H), 7.26-7.19 (m, 3H), 5.96 (ddd, J=17.4, 10.4, 7.1 Hz, 1H), 5.19-5.08 (m, 2H),
3.53-3.32 (m, 3H), 1.42 (s, 9H); *C NMR (101 MHz, CDCly) §: 155.95, 141.40, 139.06, 128.85, 127.93, 126.97,

116.50, 49.95, 45.03, 28.52, and 27.56; HPLC analysis (OD-H, Hexanes: iPrOH = 99: 1, 1 mL/min) indicated
92% ee: tg (major) = 18.8 min, tg (minor) = 17.5 min; [a]p™=29.9 (c = 0.1, CHCL).
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HO

©/\AOH

(R)-2-phenylbutane-1,4-diol (26)." To a solution of 17 (0.13 g, 0.50 mmol) in THF (1 mL) was added 9-BBN
(0.5 M in hexanes, 1.5 mL) dropwise under N, atomsphere. The mixture was stirred at room temperature until all
starting material was consumed (ca. 4 h), as indicated by TLC. Then, 3 M NaOH (1.0 mL) and 30% H,0O, (0.9 mL)
was added, and the mixture was heated at 50 °C for 1.5 h. After cooling to room temperature, the reaction was
quenched by saturated aq. Na,S,0; (2.0 mL). The mixture was extracted with EtOAc (3 X 15 mL). The combined
organic layer was washed with brine, dried (Na,SO,), and concentrated. The residue was purified by column
chromatography (20:1 DCM/MeOH) to afford known compound 26 as a colorless oil (61 mg, 74% yield). "H
NMR (400 MHz, CDCl;) &: 7.37-7.29 (m, 2H), 7.27-7.20 (m, 3H), 3.78 (d, J = 6.7 Hz, 2H), 3.72-3.67 (m, 1H),
3.61-3.55 (m, 1H), 2.96 (dddd, J = 6.6, 6.6, 6.6, 6.6 Hz, 1H), 2.07-1.97 (m, 1H), 1.94-1.85 (m, 1H); *C NMR
(101 MHz, CDCL3) &: 142.33, 128.91, 127.97, 127.03, 67.69, 61.28, 46.04, and 35.88; UPC? analysis (IC-3,
supercritical CO,:iPrOH = 80:20, 2.0 mL/min) indicated 93% ee: tg (major) = 2.7 min, tg (minor) = 2.3 min;
[a]p" = -40.6 (c = 0.067, CHCL).
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OH

From (%)-17

OH

vml\

From 17

BelEE : FIAT @ 2
IvE s XA 1 ALE : PESOE 2
BERE H 9 : 2015/12/26 18:47:05 HEREREL - 1
BEFER : 5.000 pl
RAETT % : F:\NIU GROUP DATA\ZH 2015-12-26 17-50-53\A996B04-55.M
S ET : 2015/12/22 14:19:43
Sy M TR : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I EE : 2016/1/31 13:13:24
(A JE1EE0)
DAD1 B, Sig=210,4 Ref=360,100 (F:\NIU GROUP DATA\ZH 2015-12-23 14-41-25\004-0101.D)
mAU 1 ©
350 &
300 ¥
250
2003
150
100
50 - A A .
1 T T T T R T T T T L Il T " T
0 5 10 15 20 25 30 35 40 45 min
{£% 2: DAD1 B, Sig=210,4 Ref=360,100
e PREFET R A TR [ESTE A U [ESTE A
# [min] [min] [mAU*s] [mAU] %
ittt ettt [ | === [===mmm—- [======—= |
1 37.108 BB 1.0661 2.38821e4 357.14273 50.1218
2 44.626 BB 1.3596 2.37660e4 269.30917 49.8782
M 4.7648le4  626.45190
e : JFAAT - 2
e c AXEE 1 LE : PRSI 2
BEFE H 9 : 2015/12/26 18:47:05 BEFEREL ¢ 1
BEFER ¢ 5.000 pl
KRAETT 1% : F:\NIU GROUP DATA\ZH 2015-12-26 17-50-53\A996B04-55.M
wJEE 1 2015/12/22 14:19:43
R TSRS : F:\NIU GROUP METHODS\ZM\D996-04-55.M
wJE1E : 2016/1/31 13:13:24
(VA e &0
B E B TR
DAD1 B, Sig=210,4 Ref=360,100 (F:\NIU GROUP DATA\ZH 2015-12-26 17-50-53\002-0201.D)
mAU
400
300—:
200
100
0 U
T L L A T U U A S T T
0 10 15 20 25 30 35 40 45 mir
{55 2: DAD1 B, Sig=210,4 Ref=360,100
UE PREFETE] A TR [ESTTE A U vy [[EJTTE A
# [min] [min] [mAU*s] [mAU] %
|- | === === [ —===—=——- [ —==mm———- [ ======== I
1 39.233 MM 1.5906 1967.53674 20.61661 3.5596
2 45.437 MM 1.6342 5.33064e4 543.64563 96.4404
ISS—s 5.52740e4  564.26224
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MeO

MeO

OH

From (+)-12a

OH

-lll\

From 12a

BREH : FFAAT 1
(e cAXEE 1 ALE - BRSO 11
BERE H 1 2016/1/27 12:52:24 BERERE - 1

BEFER @ 5.0 pl
kB T FHASE R SEPREFERE: 10.0 pl

KA TT : C:\CHEM32\1\DATA\DEF_LC 2016-01-27 12-51-25\A995B5-55.M
I JEfETd : 2016/1/27 12:57:25
(P JE1& 0
SR T : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JEfEtd : 2016/1/31 11:46:21
(I JE &S0
DAD1 E, Sig=280,16 Ref=360,100 (DEF_LC 2016-01-27 12-51-25\011-0101.D)
m?g—: 3 &
14
124
13
0.8—_
0.6
044
0.2
0;
T T T T T T T T
0 2 4 6 8 10 12 14 16 mir|

{£% 5: DAD1 E, Sig=280,16 Ref=360,100

g CREFm (A SR Iy LESTTE A Uy U THI AR

# [min] [min] [mAU*s] [mAU] %

1 12.314 BB 0.2437 26.10950 1.64001 50.3478
2 14.289 BB 0.2655 25.74883 1.42012 49.6522

M 51.85833 3.06013
BEH : JFHIAT - 2
(Y& AN 1 LE - BRSO 12
BEARE 3 : 2016/1/27 13:23:45 BERERE - 1
BEAERL ¢ 5.0 pl

kB TP EFE R SEhrEkRE R 10.0 pl
KALTT i : C:\CHEM32\1\DATA\DEF_LC 2016-01-27 12-51-25\A995B5-55.M
ST : 2016/1/27 13:47:41

(A JE 1B 50
VR IWARES : F:\NIU GROUP METHODS\ZM\D996-04-55.M
SIS T : 2016/1/31 11:46:21

(A JE 1B 50

DAD1 E, Sig=280,16 Ref=360,100 (DEF_LC 2016-01-27 12-51-25\012-0201.D)
mAU =
400
300
200 o
100; @
b
0+ : i —
T T T T T T T T
0 2 4 6 8 10 12 14 16 full}

%5 5: DAD1 E, Sig=280,16 Ref=360,100

g CREFETR] A Ig TR [ESTTE A U 7 U T AR
# [min] [min] [mAU*s] [mAU] %

e |- -~ R |- |-~ |
1 12.197 BB 0.2824 9690.23730 532.36285 96.5711
2 14.165 BB 0.3330 344.06680 15.86533 3.4289

M 1.00343e4  548.22819
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MezN

MezN

OH

From (*)-12b

vllll\

From 12b

OH

mAU ] I =

BAEH : JFEHAT - 1
& : AXEE 1 2E - FESE 21
BEFE H : 2016/1/28 0:52:51 BEFEREL - 1

HEAEE : 5.0 pl

KB T FAIA R PRt AR : 10.0 pnl

KA Ty % : C:\CHEM32\1\DATA\DEF LC 2016-01-28 00-51-54\A995B5-55.M
SR : 2016/1/28 0:47:05
(P E &0
R IWARrS : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JEIEE : 2016/1/31 14:06:53
QEENEEETES)

DAD1 A, Sig=254 4 Ref=360,100 (DEF_LC 2016-01-28 00-51-541021-0101.D)
40
30

20

T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 min

{§%5 1: DAD1 A, Sig=254,4 Ref=360,100

g CREFETR] A Ug TR U THI AR U iy U THI AR
# [min] [min] [mAU*s] [mAU] %
=== |- [-===|=====-- | === [===m [====== |
1 13.273 BB 0.2811 881.16748 48.24551 45.8558
2 15.724 BB 0.3279 1040.43970 48.96917 54.1442

ME 1921.60718  97.21468
BEEHE : AT : 2
e c AXEE 1 ALE - PRSI 22
BERE H Y : 2016/1/28 1:24:06 BEREREL 2 1
BEFER : 5.0 pl
SRAETT % : C:\CHEM32\1\DATA\DEF_LC 2016-01-28 00-51-54\A995B5-55.M
SR : 2016/1/28 0:47:05
A JE1Z )
VAR IWARES : F:\NIU GROUP METHODS\ZM\D996-04-55.M
SR : 2016/1/31 14:06:53
(A JE1Z )
DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-28 00-51-54\022-0201.D)
mAU 3 ]
2500 E
2000
1500 —
1000 ‘
] Q
500 E :;;
0 + ~ T
T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 min

{5 1: DAD1 A, Sig=254,4 Ref=360,100

U CREARTR] A IR U AT AR U iy U [T AR
# [min] [min] [mAU*s] [mAU] %

1 12.805 BB 0.4005 7.48791e4 2986.48340 96.5190
2 15.326 BB 0.3392 2700.51196 122.51337 3.4810

ME 7.75796e4 3108.99677
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BAEH : JFHAT + 3
(& XA 1 NLE - FESIE 13
BEREF Y : 2016/1/27 13:49:04 BEREREL - 1

BEFERL : 5.0 pl
K ETFHFHIAFBERERL D SEPRFEFERL: 10.0 pl

RALTT ik : C:\CHEM32\1\DATA\DEF_LC 2016-01-27 12-51-25\A995B5-55.M
s : 2016/1/27 14:04:58
(A JE &40
PR IWIRrS : F:\NIU GROUP METHODS\ZM\D996-04-55.M
FEIER T : 2016/1/31 11:54:47
G &%)

S pIIE PSSR IR S E AT

DAD1 B, Sig=220,16 Ref=360,100 (DEF_LC 2016-01-27 12-51-25\013-0301.D)
OH mAU 4 : :
@ e
2000
/
1500
1000
500
From (+)-12¢ 0 . — p— 5 X : — m_— :
0 2 4 6 8 10 min
{55 2: DAD1 B, Sig=220,16 Ref=360,100
I CREGETR] AL I TR U T A U U T AR
# [min] [min] [mAU*s] [mAU] %
|- |==== === === | === [======== |
1 9.401 BB 0.4091 6.40900e4 2551.02393 46.8763
2 10.845 BB 0.4727 7.26315e4 2501.68750 53.1237
M 1.36722e5 5052.71143
PEH : FFEIAT - 2
X 25 s AXEE 1 ALE - PRSI 32
BERE H : 2016/1/27 16:55:29 BEREREL - 1
HBEFERE @ 5.0 pl
KEFFAA B R SEPriEFER: 2.0 pl
KARTT : C:\CHEM32\1\DATA\DEF LC 2016-01-27 16-41-18\A995B5-55.M
ez : 2016/1/27 16:41:51
(QEEVER )
SR Tk : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JE e : 2016/1/31 11:54:47
Qe R
fEnfs B e Fah R
/OH DAD1 B, Sig=220,16 Ref=360,100 (DEF_LC 2016-01-27 16-41-18\032-0201.D)
= mAU 3
R — 1750 4
1500 5
1250
1000 4
750 4
5003 &
From 12¢ 2505 :
0 — :
T T T T T
0 2 4 6 8 10 min|

{5 2: DAD1 B, Sig=220,16 Ref=360,100

W CREARS(E] M IR U THT AR U U THT AR
# [min] [min] [mAU*s] [mAU] %
=== |====] === | === | === | === |
1 9.536 BB 0.2128 2.61955e4 1923.99585 96.3360
2 11.067 BB 0.2245 996.31268 68.18327 3.6640

JSE S 2.71918e4 1992.17912
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OH

From(t)-12d

OH

RO

From 12d

nlll\

BE AR LRZ-62B R System
PBE A, ES| ST 1] 2016/1/27 4:34:59 CST
i 11 b Vi c01d99
HERE VOB 1 RO Y] 2016/1/31 13:34:38 CST
HEREAAR 5.00 ul AOFE Ty e 15
JZATIS () 40.0 Minutes JEIE AR 215.0 4%k
FER AL AR Irz Ab R T - PDA 215.0 4k
0.20
0157 N i
83
] < by
2 0.10t
o
0.00] N
OAJOI 2.60‘ ‘4.|(D' I I6.|00‘ I I8.‘00I I l10!([)I ' I12E00l ' '14{00' ' '16!00I I ‘18{00‘ 20!(!)l I22!00I I '24300'
sh
k¥ B IE: PDA 215.0 99k
g | PEME o mE | ke
(45h)
1| PDA 215.0 432K 19.274 3059457 5063 102284
2 | PDA 215.0 4l 21.241 2983556 4937 97559
[ETEATS ZM264 KEH System
e E KA ] 2016/1/27 5:15:37 CST
i 12 b Yipoih c01d99
RS 1 AbF Y] 2016/1/31 13:32:18 CST
HEREARAR: 5.00 ul ALH )5 i 14
AT 7] 40.0 Minutes I AAFR: 215.0 4k
AL TR Irz Aab T R - PDA 215.0 4k
1.40 Q
] N
i (2]
1.20 <
1.00+
-, 0801
< 4
0601
040
] 3
0201 a
4 N
000 'I'A'J'_‘I"'["'I"'I'"I'"I"'I"'I"‘I"'I"'I'
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
s
AhFEEE: PDA 215.0 4%
g | PEME e gm | ke
(414
1| PDA 215.0 4K 19.233 35272073 9594 1140717
2 | PDA 215.0 42K 21.253 1491778 4.06 48031
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BAEHE : AT - 3
(& s R 1 AL - PRSI 81
BEFE H 9 1 2016/2/24 11:22:30 BEFEIREL - 1

BEFER @ 10.0 pl
XET?&UE’JTI‘J&#E SEPRIEEFERL: 20,0 pl

REETT % C:\CHEM32\1\DATA\DEF_LC 2016-02-24 10-52-59\A95B5-20.M
ST : 2016/2/24 11:06:52
(W E1EE%)
VaR IWARFS : F:\NIU GROUP METHODS\LRZ\A92B8-40.M
I JE1E : 2016/2/21 14:26:26
OH
DAD1 A, Sig=220,4 Ref=360,100 (DEF_LC 2016-02-24 10-52-59\081-0301.D)
= mAU NS ©
80
Cl 60 -
From (z)-12e 07
20
0 I — ,
T T T T T T T
0 2 4 6 8 10 12 minj
{5 1: DAD1 A, Sig=220,4 Ref=360,100
g PRER A SRR TR U [T AR U U [T AR
# [min] [min] [mAU*s] [mAU] %
e R R |=====--m-- |=====mmmm |=======- |
1 8.774 BV 0.2909 1714.98962 93.99152 47.9854
2 9.478 VB 0.2969 1858.99341 100.01302 52.0146
S8 T 3573.98303 194.00453
BEH : FAHAT + 2
& s AXER 1 rE - FESE 82
BERE H I : 2016/2/24 11:08:10 BEREREL 2 1
BEFERT ¢ 10.0 pl
%EH:T“EUE’JTH&# SEpRIFEFER: 5.0 pl
REETTIE [oF \CHEM32\1\DATA\DEF LC 2016-02-24 10-52-59\A95B5-20.M
SR : 2016/2/24 11:06:52
(&)
R IWaRrS : F:\NIU GROUP METHODS\LRZ\A92B8-40.M
B JE B : 2016/2/21 14:26:26
_/OH
E DAD1 A, Sig=220,4 Ref=360,100 (DEF_LC 2016-02-24 10-52-59\082-0201.D)
/ mAU
1400
1200 A
CI 1000 4
800
From 12e 600
400
200
0
T T T T T T T
0 2 4 6 8 10 12 min|
{5 1: DAD1 A, Sig=220,4 Ref=360,100
W (RETSIA W WE%E  WEI WERE T
# [min] [min] [mAU*s] [mAU] %

1 8.810 MM 0.2327 939.84784 67.31380 3.7830
2 9.501 MM 0.2580 2.39041e4 1544.38037 96.2170

ME 2.48439%e4 1611.69418
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Homoallylic Boronic Esters

H
Me ©

From (+)-12f

OH
Me

=
From 12f

P A FR: LRZ-66A-2 P = System
EiH PR KA (8] : 2016/4/16 1:13:21 CST
T 70 KT C004D996L
HEREUCEL: 1 AbEE H I 2016/4/21 23:13:02 CST
HERERAR: 5.00 ul V3L iR Default
JZATHS ] 180.0 Minutes JEIE AR 210.0 4%
AR Irz AbFEE T R - PDA 210.0 4%
OAG_
030
020+ é §
S -
2 = &
- /M /Fk
0007 g
40.105
40.00 60‘00 80{00 10600 ' 12(;.00 I I I 140|.00 ‘ ‘ I 16(|).00 I I ‘ 180.00
Sy
kb EE: PDA 210.0 43K
I {%ngm 1 0, (8]
1| PDA 210.0 4% 110.604 28105945 4957 92747
2 | PDA 210.0 4% 132.708 28592103 5043 80582
FE il 2 PR : 38b-1 K System
e PRAERE KA ]« 2016/4/15 22:12:27 CST
iR=h 71 KA C004D996L
HEREREL: 1 AR 30 2016/4/21 23:16:59 CST
biig=2u v 5.00 ul AR Ty 1234
JB AT ] : 180.0 Minutes JEIE 2R 209.9 4k
FERA TR Irz AbFEE T R - PDA 209.9 %k
1.80
1 s
1.60 N
i 3
140 -~
120]
1.00]
=) ]
< 0.80
0.60]
ot S
1 (2]
0.20] ®
0_00; e -
40.00 ‘ I 60!00 I ‘ ‘ 80100 l I I 10(|).00 ' 126.00 ‘ 140.00 ' ‘ 16(|J.00 I l ' 180.00
Sreh

4b 38 8 : PDA 209.9 45K

| (RN A DU
1| PDA209.9 4Kk = 108271 433035887 96.13 1294735
2| PDA2099 45K = 133421 | 1741183¢ 3.87 46272
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Homoallylic Boronic Esters

e : FHAT - 2
XA XA 1 ALHE - PRSI 28
BEFRE H 9 : 2016/4/15 17:58:04 BERERE - 1

BEFER : 5.0 pl
K E T FHIIAE B R SCpRiEFER: 10.0 pl

KRAEETT ik : C: \CHEM32\1\DATA\DEF LC 2016-04-15 17-25-40\100.M
1B : 2016/4/15 18:08:05
(A JE1Z)
VR IWIRPS : F:\NIU GROUP METHODS\ZM\A100-30MIN.M
1B : 2016/4/21 22:57:14
DAD1 E, Sig=280,16 Ref=360,100 (DEF_LC 2016-04-15 17-25-40\028-0201.D)
mAU 3
OH 603
OMe 50
Z 40
20 & 8
° IAVAN
From (+)-12g g o
-10 T T T T T T T T T T T T T T T T T T T T N
10 15 20 25 30 35 min|
{5 5: DADl1 E, Sig=280,16 Ref=360,100
e LREZES A KA IETE U TH] AR U 7 U THT A
# [min] [min] [mAU*s] [mAU] %
e | ===~ ===~ | ====mmmmm e | =====mmmm- | ======== |
1 28.842 BB 0.8593 819.01581 14.27663 49.2527
2 30.653 BB 0.8060 843.87067 13.90514 50.7473
M 1662.88647  28.18177
BelE# : AT 3
X 2% : XEE 1 ALHE : PRSI 29
BEREH 9 : 2016/4/15 18:49:20 BEREIREL - 1
BERERE ¢ 5.0 pl
KB T RHIAEERE R SChri i a: 4.0 pl
REETTiE : C:\CHEM32\1\DATA\DEF LC 2016-04-15 17-25-40\100.M
I JE1E : 2016/4/15 18:08:05
G JE1&X0)
R IWARFS : F:\NIU GROUP METHODS\ZM\A100-30MIN.M
e JE1E : 2016/4/21 22:46:33
DAD1 E, Sig=280,16 Ref=360,100 (DEF_LC 2016-04-15 17-25-40\029-0301.D)
mAU_ @
OH
OMe 100
/ 80
60 +
40 3
20 ] g
From 129 0 ; :
10 1|5 2‘0 2‘5 3‘0 3‘5 min
{5 5: DAD1 E, Sig=280,16 Ref=360,100
WE PRETRES A R TR U THT AR U U THT AR
# [min] [min] [mAU*s] [mAU] %

1 28.188 BB 0.6211 5020.29541 125.38090 93.0855
2 30.238 BB 0.6313 372.91107 9.00275 6.9145

IS8 5393.20648 134.38365
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From (+)-12h

From 12h

OH

=

BeEE : JPAIAT + 10
e : AXER 1 LE : FESIE S
BERE H Y : 2016/1/26 23:36:56 BEREREL - 1
BEEER : 5.0 pl
Sk ETFFEANASFHERE R SEPriEFERL: 10.0 pl
KALTT 1% : C:\CHEM32\1\DATA\DEF LC 2016-01-26 20-35-17\A995B5-55.M
I JE 1B : 2016/1/26 22:53:16
(R JE 1B
R IWARES : F:\NIU GROUP METHODS\ZM\D996-04-55.M
b= =R T : 2016/1/31 11:46:21
(i JE &0
DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-26 20-35-17\005-1001.D)
mAU 4 ~ ~
3 3
5
3
25
14
0_‘
T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 mir|
{5 1: DAD1 A, Sig=254,4 Ref=360,100
e LREFE A AL TR U T AR U vy U T AR
# [min] [min] [mAU*s] [mAU] %
e B |====|======- | ====mmmm - | ====mmmm - | ======= |
1 13.277 BB 0.2726 108.38966 6.12024 51.1261
2 14.847 BB 0.3015 103.61510 5.26655 48.8739
ISS 212.00476  11.38679
BelE : JFHAT « 8
V& S E - I LHE - FESE 8
BERE ER : 2016/1/26 22:54:18 BEFEREL 2 1
BEAER : 5.0 pl
Kk E T AR R ChbrEtFER: 10.0 pl
KT % : C:\CHEM32\1\DATA\DEF LC 2016-01-26 20-35-17\A995B5-55.M
wEETL : 2016/1/26 22:53:16
A EfEH)
AR IWARES : F:\NIU GROUP METHODS\ZM\D996-04-55.M
SR : 2016/1/31 11:46:21
DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-26 20-35-17\008-0801.D)
mAU ] o
1000
800
600
400 g
200 4 Q
0 —— —
T T T T T T T T
0 2 4 6 8 10 12 14 16 min|
{5 1: DAD1 A, Sig=254,4 Ref=360,100
WE CREFR A A ISR U TH] AR U vy U T AR
# [min] [min] [mAU*s] [mAU] %

1 13.222 BB
2 14.580 BB

ME 3.20410e4 1308.49551

0.3070 1628.41675 82.24026 5.0823
0.3853 3.04126e4 1226.25525 94.9177
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OH

FsC
From (%)=12i

OH

o
FsC

From 12i

-IIII\

B FR: 76C KA System
FERRAL FrdERE KA (A : 2016/1/30 10:45:08 CST
5 1 KA c01d99
HEREREL: 1 AbEE H 3 2016/1/30 21:26:14 CST
HERERRR: 5.00 ul S yipr 1026
AT 30.0 Minutes SRRy 210.6 gk
FE AR 111 b FE S R PDA 210.6 gk
0.20
S
] Q S
0.151 8 2
1 N
_ o0’
2]
005
000+ A“k
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
g
kb3 3% % : PDA 210.6 44K
prmsgy | PEME e o R | e
(41%h)
1| PDA 210.6 45K 20.846 5348906 4996 137342
2 | PDA 210.6 45K 25.947 5357962 50.04 126998
FE A FR: 295 KREEH: System
FEFZA FrAERE SRAERT ] 2016/1/30 11:15:48 CST
i 2 KREETTIEA c01d99
BERE UKL 1 AbFE - 2016/1/30 21:31:40 CST
pri el v 5.00 ul REH i 1
JEATR(A): 30.0 Minutes JEIE 4R 210.6 4%
BE SR ALA4 R 111 AEFE IS R PDA 210.6 4k
1.60] ™
1 5
140 S
1.20]
1.00]
o) ]
< 0.807]
0601
0401 -
1 R
0204 0
] N
0'00-"'|'/'“'J‘\¥'"|"'|"‘|"'\“'|"' "I"'I‘"I"'I"/"I\"'I"‘
0.00 2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22,00 24.00 26.00 28.00 30.00
43
A 3E 8 : PDA 210.6 44K
R B fi] N
" =n
1| PDA 210.6 4% 20.573 49715534 | 96.28 1260845
2 | PDA 210.6 4% 25.701 = 1921831 3.72 45333
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Cl

Cl

Cl

Cl

OH

From (x)-12j

OH

D/\/

From 12j

vllll\

2
<

BB FR: LRZ-83C PR System
FEGR AL PS:| KAERTA]: 2016/1/30 0:31:14 CST
Mg‘: 3 %%ﬁ/{:éﬂ c01d99
FEREIREL: 1 AbFE 3 2016/1/30 21:44:45 CST
R 5.00 ul VSt lyiRr 6
AT A 45.0 Minutes JEIE AFR: 2241 gk
FERM AR 11 Rb PRI R PDA 224.1 4k
060
1 R
0501 N @
5
™
0401
0.30]
0201
0.101
0.00-
000 500 " 1000 15,00 2000 2500 3000 3500 4000 45.00
ix:
Kb 38 3 : PDA 224.1 43K
R E I [A] m | .
1| PDA 224.1 4lk 31.736 21104221 4998 438736
2 | PDA 224.1 g% 35.285 21125235 50.02 411282
FE 2R ZM297 P 7 System
FE AL FS SKAERT[A]: 2016/1/30 1:16:55 CST
M5 4 KA : c01d99
HEFE B 1 AbEE H 3 2016/1/30 21:46:20 CST
RN 5.00 ul Rb P 7% 7
TEAT I [] : 45.0 Minutes JEIE R 225.5 gk
FE M2 AR 111 b T R - PDA 225.5 gk
> g
1.80 S
1 o
1,60
1.40
1.20
1.00]
0.801
0.60
0.40 L
] =
0207 3
0.00_,‘11,.| DUV T T NN
000 500 10,00 15.00 20.00 25.00 30.00 35.00 4000 45.00
ponal
AbH3E E: PDA 225.5 42K
| et N
ey FaY " 'ﬁ
Ab ¥R TE (5rEh) [E: % THI &
1| PDA 2255 4% 31.026 78164643  95.16 1557518
2 | PDA 2255 4l 34.747 3978932 484 78156
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OH

O,N Z

From (+)-12k

From 12k

[ETEA S LRZ-83B K System
B KA KA ] 2016/1/30 6:43:48 CST
e 7 KA c01d99
HEREUCEL: 1 AbE 3 2016/1/30 21:34:14 CST
lﬁlﬂ:ﬁi H: 5.00 ul %@7‘]—{2‘; 2
JZATH ] : 120.0 Minutes JEIE AR 271.4 4k
FE AR 111 A R R PDA 271.4 94k
01
1 o
] 2
008 8
0.06—:
2 oo
0.02—:
0.0
‘voz—""""I""I""I""I""I""I""""I""I“"I""
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00
Sy
kb E % : PDA 271.4 4k
Tiib1 ER BRI ] F 0 i8] =
1| PDA 271.4 g% 89.770 | 8768916  50.29 8111¢
2 | PDA 271.4 44K 95.882 8667826  49.71 71778
TR ZM296 PR System
Frm R ES ] AT [E]: 2016/1/30 8:44:27 CST
iR 8 KT c01d99
HERE UKL 1 AbE 39 2016/1/30 21:37:23 CST
lﬁﬂ:ﬁi R; 5.00 ul ﬂ‘@flb‘; 3
JBATH ] 120.0 Minutes JEIE AR 264.6 4K
FE A AR 111 A FE I R PDA 264.6 4k
0.80
] 3
0,60 8
> o40]
0.20 ~
] S
] >
0'oc;""""l U T \"‘I""I“"“"I‘?‘"I""I""
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00

kel

kb7 38 3% : PDA 264.6 4K

s E‘E?Eﬂ“fl\lﬂ 30 0, 8} 2 e
1| PDA 264.6 94K 91.267 3267617 429  3118¢
2 | PDA 264.6 41K 96.331 72966491 95.71 54711€
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OH

NC =

From (z)-12I

From 12l

AU

AU

FE AR : LRZ-83AS K System
ESTE i ES ] KA ] - 2016/1/30 2:02:32 CST
T 5 SRAE T4 : c01d99
HEREEL: 1 AbFE H 3 2016/1/30 21:39:51 CST
AR 5.00 ul AbFE i 4
JZATHE A 140.0 Minutes JHIE SR 215.8 4k
i R 111 Ab B R PDA 215.8 4K
0307
0.255 -
] 5 =)
] o N
020 S
0.157
010]
0,051
000]
0.00 I I ’ 20|.00 I ‘ ‘ 40!00 ’ ‘ I 60!(1) ‘ I I 80‘.00 ‘ 106.00 ‘ 12(|).00 I
3
AP JE1E: PDA 215.8 442K
{7 B fi] 0 o e |
1| PDA 2158 4K 110.571 | 24355857 5022 177166
2 | PDA 215.8 4k 116.21C | 24139715 49.78 164143
FE MR ZM298 P = System
ATELE AR KAL) 2016/1/30 4:23:10 CST
i 6 KA T c01d99
HEREIREL: 1 pOSSHRE R 2016/1/30 21:42:30 CST
ﬂfﬁﬁifﬂ 5.00 ul ﬂ‘@ﬁ(ﬁ 5
BEAT I [A] : 140.0 Minutes JETE AFR: 219.9 gk
AR 111 AbFHEE ERE PDA 219.9 gk
0307
0.25]
020]
0.15
010]
5 3
0.05 o
OW—L“‘ JAY
0.00 I ‘ ‘ 20I.00 I I I 40!(D ‘ ‘ ‘ 60.00 ‘ ' l 60{00 ‘ 10(|JOO I I 12(|)00 I ‘
ixa
A3 E iE: PDA 219.9 442Kk
(R B ] I D N
1| PDA 219.9 4K 112041 1339364 389 10787
2 | PDA 219.9 4§k 117.191 33054895 96.11 220735
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From (+)-12m

BiEH
(€
HEFEH Y

KA T7 i
ERIEKCT

R IWARES
i JE B

(A JEEH%0)

: F:\NIU GROUP METHODS\LRZ\A92B8-40.M
: 2016/2/27 10:55:41

DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-02-27 09-20-30\009-0101.D)

mAU 3

403

: FFHIAT 1

s AXEE 1 LE - PRSI 9

: 2016/2/27 9:24:24 BERFEIRE - 1
BEFERL ¢ 5.0 pl

: C:\CHEM32\1\DATA\DEF LC 2016-02-27 09-20-30\A99B1-55.M
: 2016/2/27 10:02:58

{5 3: DAD1 C,

Sig=210,8 Ref=360,100

I CREFISTE] SR IETE LESTEA U g U THI AR

1 17.364 MM
2 19.850 MM

IS g
BAEH
€
HERE H Y

RAETT i
IR TR

Ik
I JE ek

[min] [mMAU*s] [mAU] %

0.5519 2284.96216 69.00832 52.4628
0.6206 2070.43018 55.60455 47.5372

4355.39233 124.61286

: JEHAT -

HEVE -1 A

: 2016/2/27 10:04:13 BEREIREL -
BEFERD -

2

. BESE 10

1
5.0 pl

: C:\CHEM32\1\DATA\DEF LC 2016-02-27 09-20-30\A99B1-55.M

: 2016/2/27 10:07:48

G JE1&0)
: F:\NIU GROUP METHODS\LRZ\A92B8-40.M
: 2016/2/27 11:00:03

DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-02-27 09-20-30\010-0201.D)

{5 3: DAD1 C, Sig=210,8 Ref=360,100

g CREFISIE A s UEE THI AR Ve g U THIAR

# [min]

1 16.459 MM 0.5284 8484.67480 267.62097 96.4701
2 18.912 MM 0.6106 310.46069 8.47369 3.5299
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OH

0 =

<

0]

From (+)-12n

OH

oy

From 12n

IIIII\

BelEH : FFAAT 4
& s XA 1 fLE - PRSI 41
BERE HY : 2016/2/1 21:43:48 BEREREL - 1

BEAERL @ 5.0 pl
KE FFAAFBFE R SChRdifESt: 50.0 pl

KA T7 1% : C:\CHEM32\1\DATA\DEF_LC 2016-02-01 19-54-43\A50D50-100.M
e JEfE : 2016/2/1 21:39:50
(i S 2550
ST Tk : F:\NIU GROUP METHODS\ZM\D996-04-55.M
e JEfE 1 2016/2/1 22:40:20
(I S 2250
DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-02-01 19-54-43\041-0401.D)
mAU N
%

3003 N
250 4

200 3

1503

1004

S

04 M

T — T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 min

{5 3: DAD1 C, Sig=210,8 Ref=360,100

W LREFETE] R IR W I AR Ui U THT AR

# [min] [min] [mAU*s] [mAU] %

- |- e |- R |-~ |
1 13.612 BB 0.4311 1.02134e4 368.74274 49.4322
2 17.429 BB 0.5972 1.04480e4 270.13333 50.5678

ME 2.06613e4 638.87607

BeEH : AT - 4

X 2% : XEE 1 L - PRSI 42
BERE F3Y : 2016/2/1 18:26:06 BEFEREL 1

HBEFERE @ 5.0 pl
K E T FFANIAEBERE R SEPRBERE R 3.0 pl

KAETT % : C:\CHEM32\1\DATA\DEF LC 2016-02-01 16-36-14\A50D50-100.M
et : 2016/2/1 18:02:47
QSRR
FaR IWIRPS : F:\NIU GROUP METHODS\ZM\D996-04-55.M
e : 2016/2/1 22:40:20
(U E1& 50
DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-02-01 16-36-14\042-0401.D)
mAU =
700 4
600 4
500
400 A
300 -
2004 R
100 4 el
04 S, S -
T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 min

{5 3: DAD1 C, Sig=210,8 Ref=360,100

g LREFES(E] AL UETE U [T AR U v U THT AR
# [min] [min] [mAU*s] [mAU] %

1 13.273 BB 0.3794 1307.04846 53.06569 3.9116
2 16.561 VBA 0.6158 3.21080e4 818.17914 96.0884

JSE 3.34150e4  871.24483
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HEH : JFAAT 2 2
& : XEE 1 ALE : FERIE 31
BERE H : 2016/1/31 16:40:16 BEFEIREL - 1

BEFERE @ 5.0 pl
Sk E T FEIIA FEERE R SCPREEFER: 30.0 pl

KA T : C:\CHEM32\1\DATA\DEF LC 2016-01-31 16-10-14\A50D50-100.M
BT : 2016/1/31 16:51:12
G JE &S50
SrAfT T : F:\NIU GROUP METHODS\ZM\D996-04-55.M
BT : 2016/1/31 17:15:32
DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-01-31 16-10-14\031-0201.D)
mAU -
10
OH
8
6_
(0] P4
| g
\ 2_
0
From (t)-12° L | T T T T T
10 12 14 16 18 20 22

{5 3: DAD1 C, Sig=210,8 Ref=360,100

U CREFS A RAY IR LESTE A Uy LESTE A
#

1 24.352 BB 0.4528 362.62354 12.41349 48.9685
2 25.645 BB 0.4733 377.90128 12.26902 51.0315

JSE g 740.52481  24.68251

BEHE : FAAT - 4

e c AXER 1 L E - PRSI 33
BERE H 9 : 2016/1/31 14:00:04 BEREEREL - 1

BEFER : 5.0 pl
KE T FFIRIASFE B PR R : 3.0 pl

KALTT 1% : C:\CHEM32\1\DATA\DEF_LC 2016-01-31 12-05-01\A50D50-100.M
I JE 1B : 2016/1/31 13:58:37
(G E1ES)
SR T : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JE 1B : 2016/1/31 17:15:32
DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-01-31 12-05-01\033-0401.D)
mAU ]
1000
/OH ~
Z 800
0 N 600 ]
S
200 g
From 120 0
- - 1 - - - 1 - - - 1 T - T 1 - T T 1 T T 1 T v T 1 T T T T
10 12 14 16 18 20 22 24 26 min|

{5 3: DAD1 C, Sig=210,8 Ref=360,100

e PREZRSIE] A TR W TH] AR W 7 U ] AR
# [min] [min] [mAU*s] [mAU] %

1 23.993 BV 0.4697 1548.56201 51.66929 3.7506
2 25.134 VB 0.5398 3.97403e4 1153.98218 96.2494

M 4.12888e4 1205.65147

S38
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('D\Z N

w-O

(x)-12p

TR 281-R KA System
EARESIH FRAERE KRR ] 2016/1/27 18:59:17 CST
s 14 RAETEA: c01d99
HEREUCEL: 1 AbFE FL Y 2016/1/31 13:38:19 CST
HEREARL: 10.00 ul AR 7 16
AT A 10.0 Minutes JEIE SRR 224.0 4k
PR AL BFR: LRZ AT T PDA 224.0 4%
0.12
0.10
0.08
0.06- -
2 N &
0.04 <t 0
wn
0.024
0. ~
B e e L L S L L B B L S S L S
0.00 14 200 3.00 4.00 5.00 6.00 7.00 8.00
43
——— FESRAFR 281-R; FEALIE 14; HERE 1; JEIE 2998; KALH Y] 2016/1/27 18:59:17 CST
hb ¥ 38 3 : PDA 224.0 43
_— R BIEtfA) a | o - or
48 i iE (5+66) M % mE | R
1| PDA 2240 4% 4911 508451 53.03 29798
2| PDA 224.0 4% 5537 450351 46.97 25775
FE SRR ZM-285 P = System
A FRERE AR ] : 2016/1/27 12:50:31 CST
- 15 KA TR : c01d99
HEREIREL: 1 AL 1) 2016/2/1 18:11:37 CST
prig =2V 5.00 ul RO 7 22
JEATI ] : 10.0 Minutes JEIE AR 223.2 4k
E Ry LRZ Aab R R PDA 223.2 43k
3.00_
250}
4 [(]
1 &
Z.OOj [te)
2 150
100}
050 ~
] °°.
4 <
O‘OG‘""l""I""/I_'/A'/%I""I""' L L
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
s34
4b ¥ EE: PDA 223.2 44K
g ﬁf?;ﬁj,'f] MR % @R W

1|POA23248% 4817 771732
2|PDA2232?P95K

5.386 29835802

252 52476
97.48 | 1853008
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12q

2 | PDA 214.4 4%

4541 39403130 9641 2222315

IR ZM283 KEEH: System
FEmRAL FrAERE KA ] - 2016/1/28 1:08:54 CST
iR 7 KA c01d99
B 1 AbEE H 30 2016/1/31 11:11:28 CST
BT 10.00 ul VSE e 11
IBAT I ]« 10.0 Minutes JEIE AR 276.3 4k
FE T 44K LRZ AbFE IS R PDA 276.3 ik
0.040_
] g
0.030+ < [
1 )
4 <
0.020]
2 00101
o S Ay
-0.010
-0.0201— LN AL L L W T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
ok
kb3 3% 1 : PDA 276.3 44K
N {7 B e [a]
l Vf 7N 9 N - 13,
A F 5 (5 W | % R
1| PDA 276.3 4lik 4032 400284 4467 25771
2 | PDA 276.3 412K 4570 495839 55.33 21331
FE 2R ZM-287 K System
FE A ES ] KA ] - 2016/1/27 4:24:21 CST
5 8 KA TR : c01d99
HEREREL: 1 AbEE H I 2016/1/31 11:25:01 CST
prig=r v A 5.00 ul LSEYRr 12
AT A : 10.0 Minutes JEIE AR 214.4 g%
ERTHERA S Irz Aab B T - PDA 214.4 4
2501
200
1501
2 ]
1.00]
0501 2
] 2
[32]
0. v T T T T LR R L T [ T
0.00 1.00 2.00 3.00 400 5.00 6.00 7.00 8.00
434
A EE: PDA214.4 K
- {7 B e [8] o
Ao B 3 3 (5r8h) A % T | W
1| PDA 2144 4K 3963 1469190 3.59 91025
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Homoallylic Boronic Esters

BRAEE : FFAAT -1
(& s XS 1 fLE - PR 1
HERE 39 : 2016/1/26 20:36:16 BEREREL - 1

BEFERE ¢ 5.0 pl
KB T FHIMAEERE R SRR3R 10.0 pl

R Ty ik : C:\CHEM32\1\DATA\DEF_LC 2016-01-26 20-35-17\A995B5-55.M
[BIEEETE : 2016/1/26 20:59:21

(A JE B0
BT IT Ik : F:\NIU GROUP METHODS\ZM\D996-04-55.M

DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-26 20-35-17\001-0101.D)

mAU

{5 1: DAD1 A, Sig=254,4 Ref=360,100

W CREFRS R A I TE U THT AR U v U THI R
# [min] [min] [mAU*s] [mAU] %
|- |====|======= | === |=====————= |======== |
1 8.424 BB 0.2009 300.95462 22.96175 51.6540
2 11.047 BB 0.2617 281.68054 16.61944 48.3460

JSS g 582.63516  39.58119

BRAEH : AT : 2
2% s XA 1 AL - BRSO 2
BERE H 39 : 2016/1/26 21:00:35 BEREREL - 1

HEFERL : 5.0 pl

KA TFH AR BERE R SEPR3ERERL: 10,0 pl

KA Ty ik : C:\CHEM32\1\DATA\DEF_LC 2016-01-26 20-35-17\A995B5-55.M
|IERET : 2016/1/26 21:20:33

(I S0
ST T : F:\NIU GROUP METHODS\ZM\D996-04-55.M
DAD1 A, Sig=254. 4 Ref=360,100 (DEF_LC 2016-01-26 20-35-17\002-0201.D)
mAU
1200
O 1000

800

600

400 >

&
200 ﬁ&*
12r
2 i ¢ 5 ) P T mid

{55 1: DADl A, Sig=254,4 Ref=360,100

W CREFES A 2R TR W T AR U U T AR

# [min] [min] [mAU*s] [mAU] %

1 8.359 MM 0.2279 1939.31421 141.79733 6.9555
2 10.905 MM 0.3115 2.59426e4 1388.00305 93.0445

ME 2.78819e4 1529.80038
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Homoallylic Boronic Esters

BelE#E : AT 5
X 25 : XA 1 ALE - PRSI 36
BERE H Y : 2016/1/31 20:22:50 BEFEREL - 1

HERERD ¢ 5.0 pl
kA T PAAN R BERE R SEPRBERERE: 100.0 pl

KA Ty % : C:\CHEM32\1\DATA\DEF LC 2016-01-31 18-18-02\A50D50-100.M
e JE B : 2016/1/31 20:20:41
(A JEZE0)
ST T : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JE B : 2016/1/31 20:53:56
CELEVERERe)
DAD1 D, Sig=230,16 Ref=360,100 (DEF_LC 2016-01-31 18-18-02\036-0501.D)
mAU J [T}
OH 25
204
S = 15
\ | 10
54
From (+)-12s o
10 1l2 1|4 1IG 1% 2|0 2|2 2|4 2|6 2]8 miry

W CRETESTR] B TR U THI AR U U THI AR
# [min] [min] [mAU*s] [mAU] %
=== [====|======= | === [=======——= [======== |
1 25.188 BB 0.5083 901.11456 27.64498 48.4615
2 27.385 BB 0.5468 958.32776 27.21355 51.5385

B 1859.44232  54.85853

BEEH : AT : 2

X 28 : AXER 1 fLE - PRI 37
BEFE H : 2016/1/31 18:56:08 BEREREL - 1

BEFERE : 5.0 pl
k8T EHA AR SehridtkEs: 10.0 pl

KA TT : C:\CHEM32\1\DATA\DEF LC 2016-01-31 18-18-02\A50D50-100.M
SR T : 2016/1/31 18:18:48
(A JE1E)
AR IR : F:\NIU GROUP METHODS\ZM\D996-04-55.M
s : 2016/1/31 20:53:56
DAD1 D, Sig=230,16 Ref=360,100 (DEF_LC 2016-01-31 18-18-02\037-0201.D)
mAU
/OH 1400 &
H 1200
S ~ 1000
800
\ I 600 4
400 A ]
From 12s s , 8 .
0 1 " 16 48 g0 g g "% 28 i
{55 4: DAD1 D, Sig=230,16 Ref=360,100
U CREFET R SRR IETE U THT AR U vy W& T AR
# [min] [min] [mAU*s] [mAU] %

1 23.728 BV 0.7083 1009.75879 22.72808 1.2139
2 25.465 VB 0.8146 8.21720e4 1651.21130 98.7861

ISS— g 8.31817e4 1673.93938
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Homoallylic Boronic Esters

MeO

~
N

From (+)-12t

MeO

X

L

N

From 12t

-llll\

OH

=

BelE#H : FHET 2 2
& : AXBE 1 ALE : FESH 41
BERE H 3 : 2016/1/31 22:04:20 BERERE - 1

BEFER @ 5.0 pl

Xéﬂ‘)?ﬂﬂ’]?\ﬂl&#g SPRiEFER: 50.0 pl

SRAE TV C:\CHEM32\1\DATA\DEF_LC 2016-01-31 21-41-44\A90B10-35.M
== T : 2016/1/31 22:02:36
(VA JE1E )
PR IWARES : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JE 5L : 2016/1/31 22:34:07

mAU @

DAD1 A, Sig=220,4 Ref=360,100 (DEF_LC 2016-01-31 21-41-44\041-0201.D)

T T T T T T
6 8 10 12 14 16 18 min

{%% 1: DAD1 A, Sig=220,4 Ref=360,100

U CREFmS A SR T U THI A U LESTEA

# [min] [min] [mAU*s] [mAU] %

1 9.188 BB 0.2385 470.96280 30.44506 50.2775
2 17.027 BB 0.6441 465.76367 10.90874 49.7225

BE 936.72647  41.35379
BEHE : JPHAT : 3
(V& B E PrE : FESIH 42
BEFE H 3 : 2016/1/31 22:25:59 BEFEIREL ¢ 1
HEAER : 5.0 pl
KAETT : C:\CHEM32\1\DATA\DEF LC 2016-01-31 21-41-44\A90B10-35.M
SR : 2016/1/31 22:02:36
CGRME1ES)

SIAT T vk : F:\NIU GROUP METHODS\ZM\D996-04-55.M
SR : 2016/1/31 22:34:07

DAD1 A, Sig=220,4 Ref=360,100 (DEF_LC 2016-01-31 21-41-44\042-0301.D)
mAU ] N~
500 ,;;
400—;
300—f
200j -;-
100—2 o

T T T T T T T T T
6 8 10 12 14 16 18 min

{5 1: DAD1 A, Sig=220,4 Ref=360,100

g CREARS ] A TR W T Ui vy U THT AR

# [min] [min] [mAU*s] [mAU] %

1 9.141 BB 0.2402 1450.02759 92.83096 2.9026
2 16.187 BBA 1.3853 4.85053e4 561.79187 97.0974

ME 4.99553e4 654.62283
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Homoallylic Boronic Esters

BEE : FHAT - 1
e s AXER 1 ALE - BRI 11
BERE H : 2016/1/28 22:08:34 BRERE - 1
BEEER ¢ 5.0 pl
RART7 ik : C:\CHEM32\1\DATA\DEF_LC 2016-01-28 22-07-40\A99B1-60.M
I JE 1B : 2016/1/28 22:19:38
(A JE &%)
Sy MT Tk : F:\NIU GROUP METHODS\ZM\D996-04-55.M
I JE1EM : 2016/1/31 11:59:11
DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-28 22-07-40\011-0101.D)
mAU ] ™ ]
] <
800
600
400
200
0
T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 mir|

W LREFEE] A IR U T AR e U THT AR
# [min] [min] [mAU*s] [mAU] %
=== [==—= === | === |- |——==———- |
1 5.553 BV 0.1969 1.29806e4 1016.79865 49.8492
2 6.453 VB 0.2225 1.30591e4 915.03088 50.1508

BAEE : JFHAT : 2
e e I LE : FESE 12
BERE H 3 : 2016/1/28 22:20:46 BEFERE 2 1
HERER ¢ 5.0 pl

KA TT % : C:\CHEM32\1\DATA\DEF LC 2016-01-28 22-07-40\A99B1-60.M
i JE 1508 : 2016/1/28 22:31:00

SRR
AR IWARC : F:\NIU GROUP METHODS\ZM\D996-04-55.M
S =R : 2016/1/31 11:59:11

DAD1 A, Sig=254,4 Ref=360,100 (DEF_LC 2016-01-28 22-07-40\012-0201.D)
mAU ] -

2000
1500

1000

500 §
0 + = T
0 1 2 3 4 5 5 7 8 9 mir
{5 1: DAD1 A, Sig=254,4 Ref=360,100
e LREFESE] A IR U TH] AR U vy U T AR
# [min] [min] [mAU*s] [mAU] %

1 5.541 Vv 0.2134 3.40718e4 2494.08374 96.0105
2 6.486 VB 0.2313 1415.79150 94.23799 3.9895

M 3.54876e4 2588.32173
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Homoallylic Boronic Esters

NHBoc

(+)-24

/NHBoc

24

BelEH :
10 2% e I
BEFE H I : 2016/1/30 12:41:57

KB TP SChREFESL: 10.0 pl

FHAT 2 2
frE : PRSI 31
HEFERE 2 1

HEFERE @ 5.0 pl

KTy % : C:\CHEM32\1\DATA\DEF LC 2016-01-30 10-59-35\A50D50-100.M
s : 2016/1/30 13:26:29
(A JE1Z2)
R IWARFA : F:\NIU GROUP METHODS\ZM\D996-04-55.M
s : 2016/1/31 12:07:22
DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-01-30 10-59-35\031-0201.D)
mAU 3 Q
350 2
300 4 -
250 4
2004
150
100 4
504
o0
6 8 10 12 14 16 18 20 2 24 min
{%%5 3: DAD1 C, Sig=210,8 Ref=360,100
W CREFEE] A IR U ] AR U vy U T AR
# [min] [min] [mAU*s] [mAU] %
e R | ====mmmmm- | ====mmmm | ======-- |
1 17.524 BV 0.6581 1.60505e4  383.60754 49.8282
2 18.853 VB 0.7362 1.61612e4  349.04108 50.1718
BE 3.22117e4  732.64862
[ : JFHAT + 4
& T AXEE 1 PrE - FESIE 32
HBERE H : 2016/1/30 13:35:28 BERERE - 1
BERER ¢ 5.0 pl
KTy % : C:\CHEM32\1\DATA\DEF_LC 2016-01-30 10-59-35\A50D50-100.M
S =R : 2016/1/30 13:39:33
G &)
R IWRES : F:\NIU GROUP METHODS\LRZ\A90B10-60.M
e iE : 2016/2/19 15:51:10

mAU

600
500
400

DAD1 C, Sig=210,8 Ref=360,100 (DEF_LC 2016-01-30 10-59-35\032-0401.D)

L NN~

T T
0 5 10

min

{%% 3: DAD1 C, Sig=210,8 Ref=360,100

e CREARS ] AR TR U T A
# [min] [min] [mAU*s]

e 755
[mAU]

—mmm s R | === |===mmmm | -===---- |

1 17.476 MM 0.6178 1055.96899
2 18.816 MM 0.6263 2.52836e4

ME 2.63396e4

28.48757
672.81012

701.29769

4.0091
95.9909
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Homoallylic Boronic Esters

HO

(£)-26

HO

o/

26

OH

OH

AU

SAMPLE INFORMATION
Date Acquired: 4/14/2016 12:31:41 PM CST
Sample Name: DIOL-XXT
Vial: 1:E2
Injection Volume: 5.00 ul
Acq. Method Set: 2mL_20B4_C4
Acquired By: System
Column: CHIRALPAK 1C-3(4.6*100mm,3um)
Co_Solvent: IPA
Column_Temperature: 35
Co_Solvent%: 20
Back_Pressure: 2000psi
Flow_rate: 2mL/min
Proc. Chnl. Descr.: PDA 210.0 nm (210-400)nm
PDA_Start_Wavelength: 200 nm
PDA_Stop_Wavelength: 400 nm
0.60 g;
~
o
0.50
040
0.30
0.20
0.10
0.00
—r 7T T T T — T
0.00 1.00 200 300 4.00 5.00 6.00 700
Minutes
Peak Resul
RT Height Area % Area
2.28 589674 3272523 50.31
2 2.74 500495 3232632 49.69
SAMPLE INFORMATION
Date Acquired: 4/14/2016 1:06:27 PM CST
Sample Name: DIOL
Vial: 1E3
Injection Volume: 5.00 ul
Acq. Method Set: 2mL_20 B4_C4
Acquired By: System
Column: CHIRALPAK IC-3(4.6*100mm,3um)
Co_Solvent: IPA
Column_Temperature: 35
Co_Solvent%: 20
Back_Pressure: 2000psi
Flow_rate: 2mL/min
Proc. Chnl. Descr.: PDA 210.0 nm (210-400)nm
PDA_Start_Wavelength: 200 nm
PDA_Stop_Wavelength: 400 nm
1409 S
N
q
1204
100+
0.80
0.60
0404
)
-}
020 N ‘J
____,NAL ;L
0007 JAWANPANAY
000 100 200 300 400 500 600 700
Minutes
Peak Results
RT Height Area % Area
1 2.29 67981 310358 3.33
2 2.74 1517147 9016100 96.67
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in CDClz, 400 MHz
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68'LC—
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9811
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8¢S —

in CDClz, 101 MHz
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in CDCl, 400 MHz

K
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PN

(0]

Cl
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;

J!

=088

Feoz |
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86°0

960
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06'LC—
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8T'811—
8t°9C1

E.QSW
IL0E1:
ErTEI~

SrEE1L

[9°CST—

in CDClL;, 101 MHz

W
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in CDCk, 400 MHz
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6V 9Ll —
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09°¢ST—

n CDCL, 101 MHz
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n CDCL, 400 MHz
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in CDCL, 400 MHz
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n CDCI3, 400 MHz
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n CDCI, 400 MHz
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mn CDCI, 400 MHz
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in CDCL, 400 MHz
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n CDCI3, 400 MHz
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