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Figure S1. X-ray of chiral compound 3U
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Table S1. Screening of Reaction Conditions for Other Hydrosilanes”

CF3 CuTc (5 mol%) CFs
o Rac-PA (15 mol%) e
)J\ oxidant (2.0 equiv) )j\
trimethoxymethane (2.0 equiv) N N CF

NN CFs 4+ HSsiR, H s
DME, 48 h
SiR
Ph 33

Ph 1a 2
Entry Hydrosilane Oxidant T (°C) Result
1 Et3SiH LPO RT No conv. of 1a
2 Ph3SiH LPO RT No conv. of 1a
3 PhoMeSiH LPO RT No conv. of 1a
4 Et3;SiH DTBP RT No conv. of 1a
5 Et3SiH DCP RT No conv. of 1a
6 Et3SiH TBHP RT No conv. of 1a
7 Et3SiH DTBP 80 Almost no conv. of 1a
8 Et3SiH DCP 80 Almost no conv. of 1a
9 Et3SiH TBHP 80 Almost no conv. of 1a
10 Ph3SiH DTBP RT No conv. of 1a
11 Ph3SiH DCP RT No conv. of 1la
12 Ph3SiH TBHP RT No conv. of 1a
13 Ph3SiH DTBP 80 Almost no conv. of 1la
14 Ph3SiH DCP 80 Almost no conv. of 1a
15 Ph3SiH TBHP 80 Almost no conv. of 1la

a) Reaction conditions: 1a (0.025 mmol), 2 (2 equiv), CuTc (5 mol %), Rac-PA (15
mol %), oxidant (2.0 equiv), trimethoxymethane (2.0 equiv), DME (0.5 mL), 48 h
under argon.
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Table S2. Screening of Reaction Conditions for the Construction of Indoline®

CF,
CuTc (5 mol%)
(0] CPA (15 mol%)
N)J\N CFs + (TMS);Si-H LPO (2.0 equiv)
H H DME, 0 °C, 96 h
additive (1.0 equiv)
Ph
1p 2
""""""""""" N
‘O OO (R)-A4: Ar = 2-Naphthyl
0. 0 (R)-A1:Ar=4-PhCgH, O._.O (R)-A5: Ar = 4-PhCgH,
o P<OH (R)-A2: Ar = 2-Naphthyl o P\OH (R)-A6: Ar = 4-CICgH,
‘O (R)-A3: Ar = 4-CICgH, OO (R)-AT: Ar = 1-Naphthyl
Ar Ar
Entry CPA Additive ee (%)Y
1 (R)-Al - 70
2 (R)-A2 - 36
3 (R)-A3 - 64
4 (R)-A4 - 42
5 (R)-A5 - 62
6 (R)-Ab - 63
7 (R)-AT7 - 3
8 (R)-Al - 73
9°) (R)-Al 5AMS 74
10 (R)-Al methylparaben 87
11 (R)-Al pivalic anhydride 82
12 (R)-Al 4-(tert-butyl)phenol 80

a) Reaction conditions: 1p (0.025 mmol), 2 (2 equiv), CuTc (5 mol %), CPA (15
mol %), LPO (2.0 equiv), DME (0.5 mL), Additive (1.0 equiv), 0 °C, 96 h under
argon. b) ee value based on HPLC analysis. ¢) SA MS (25 mg). DME,
1,2-dimethoxyethane; =~ LPO,  dilauroyl  peroxide; = CuTec,  copper  (I)
thiophene-2-carboxylate; SA MS, 5A molecular sieves.
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General Information

All reactions were carried out under argon using Schlenk techniques. Reagents were
purchased at the commercial quality and used without further purification. Analytical
thin layer chromatography (TLC) was performed on precoated silica gel 60 GF254
plates. Flash column chromatography was performed using Tsingdao silica gel (60,
particle size 0.040-0.063 mm). Visualization on TLC was achieved by use of UV light
(254 nm), KMnO4 or iodine stain. NMR spectra were recorded on a Bruker DPX 400
spectrometer at 400 MHz for 'H NMR, 100 MHz for '3C NMR and 376 MHz for '°F
NMR in CDCI3 with tetramethylsilane (TMS) as internal standard. The chemical
shifts are expressed in ppm and coupling constants are given in Hz. Data for 'H NMR
are recorded as follows: chemical shift (ppm), multiplicity (s, singlet; d, doublet; t,
triplet; q, quartet; m, multiplet), coupling constant (Hz), integration. Data for '*C
NMR are reported in terms of chemical shift (3, ppm). Mass spectrometric data are
obtained using Bruker Apex IV RTMS. Enantiomeric excess (ee) was determined
using Agilent high-performance liquid chromatography (HPLC) with a Hatachi
detector (A = 320, 254, 230 or 214 nm). Column conditions are reported in the
experimental section below. X-ray diffraction was measured on a 'Bruker APEX-II
CCD' diffractometer with Cu-Ka radiation.
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Procedures for synthesis of substrates

Procedures for synthesis of substrates 1a-10.

The preparation and characterization data of substrates 1a-1f, 1j-1I are the same as
that reported in literature[1-3].

1-phenyl-3-((1-(2-phenylallyl)cycloheptyl)methyl)urea (1g)

e

N
H H

19

'H NMR (400 MHz, CDCl3) 8 7.33 (t, J = 7.9 Hz, 2H), 7.26-7.19 (m, 7H), 7.12 (t,J =
7.3 Hz, 1H), 6.23 (s, 1H), 5.17 (d, J = 1.8 Hz, 1H), 5.00 (d, /= 1.4 Hz, 1H), 4.54 (t, J
= 6.1 Hz, 1H), 2.92 (d, /= 6.3 Hz, 2H), 2.42 (s, 2H), 1.52-1.22 (m, 12H).

13C NMR (100 MHz, CDCl3) § 156.1, 146.8, 143.7, 138.6, 129.4, 128.6, 127.4, 126 4,
124.2,121.8,117.8,47.3,43.7,41.6, 36.3, 31.2, 22.7.

HRMS (ESI) m/z caled. for C24H31N20 [M + H]* 363.2431, found 363.2430

1-((1-(2-phenylallyl)cycloheptyl)methyl)-3-(m-tolyl)urea (1h)

5 QL

N~ N
H H

1h

'H NMR (400 MHz, CDCls) & 7.29-7.14 (m, 6H), 7.10 (s, 1H), 7.02 (d, J = 6.1 Hz,
1H), 6.93 (d, J = 6.1 Hz, 1H), 6.44 (s, 1H), 5.16 (s, 1H), 5.00 (s, 1H), 4.74 (s, 1H),
2.93 (d,J=4.5Hz, 2H), 2.42 (s, 2H), 2.33 (s, 3H), 1.51-1.20 (m, 12H).

13C NMR (100 MHz, CDCl3) § 156.3, 146.9, 143.6, 139.3, 138.5, 129.2, 128.5, 127 .4,
126.4,124.9,122.4,118.8, 117.7,47.3, 43.7,41.6, 36.3,31.2, 22.7, 21.5.

HRMS (ESI) m/z caled. for C2sH33N20 [M + H]* 377.2587, found 377.2586.

1-(3-chlorophenyl)-3-((1-(2-phenylallyl)cycloheptyl)methyl)urea (1i)
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2 I,

Iz
Iz

1i

'H NMR (400 MHz, CDCl3) & 7.36-7.21 (m, 6H), 7.20-7.09 (m, 2H), 6.99 (d, J= 7.5
Hz, 1H), 6.76 (s, 1H), 5.20 (s, 1H), 5.03 (s, 1H), 4.81 (s, 1H), 2.93 (d, /= 6.0 Hz, 2H),
2.43 (s, 2H), 1.49-1.19 (m, 12H).

13C NMR (100 MHz, CDCl3) § 155.8, 146.6, 143.7, 140.2, 134.8, 130.1, 128.6, 127.5,
126.5,123.3,120.3, 118.2, 117.9, 47.5, 43.6, 41.4, 36.3, 31.1, 22.7.

HRMS (ESI) m/z calcd. for C24H30CIN20 [M + H]* 397.2041, found 397.2039.

1-(3,4-dichlorophenyl)-3-((1-(2-phenylallyl)cycloheptyl)methyl)urea (1m)

2 00

N~ N
H H

1m

'H NMR (400 MHz, CDCls) & 7.44 (s, 1H), 7.39-7.28 (m, 6H), 7.07 (d, J = 8.2 Hz,
1H), 5.76 (s, 1H), 5.25 (s, 1H), 5.07 (s, 1H), 4.09 (s, 1H), 2.88 (s, 2H), 2.46 (s, 2H),
1.51-1.17 (m, 12H).

13C NMR (100 MHz, DMSO) § 155.0, 146.3, 143.1, 140.8, 131.0, 130.5, 128.3,
127.2,126.2,122.1, 118.5, 117.5, 117.4, 46.6, 42.6, 40.9, 35.7, 30.6, 22 4.

HRMS (ESI) m/z caled. for C24H29CI2N20 [M + H]* 431.1651, found 431.1650.

1-(3,5-bis(trifluoromethyl)phenyl)-3-((1-(2-(m-tolyl)allyl)cycloheptyl)methyl)urea
(1n)

1n

IH NMR (400 MHz, CDCl3) § 7.72 (s, 2H), 7.45 (s, 1H), 7.22 (d, J = 7.4 Hz, 1H),
7.21-7.16 (m, 2H), 7.09 (d, J = 7.3 Hz, 1H), 6.38 (s, 1H), 5.25 (d, J = 1.7 Hz, 1H),
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5.06 (d, J = 1.4 Hz, 1H), 4.42 (t, J = 6.1 Hz, 1H), 2.92 (d, J = 6.2 Hz, 2H), 2.46 (s,
2H), 2.34 (s, 3H), 1.50-1.35 (m, 10H), 1.34-1.24 (m, 2H).

13C NMR (100 MHz, CDCl3) & 154.7, 146.5, 143.8, 140.5, 138.6, 132.3 (q, J = 33.3
Hz), 128.5, 128.5, 127.5, 123.5, 123.2 (q, J = 272.7 Hz), 118.5 (d, /= 3.2 Hz), 118.1,
116.0-115.7,47.5,43.8, 41.4,36.3, 31.1, 22.6, 21.6.

¥F NMR (376 MHz, CDCl3) § -63.01 (s, 6F).

HRMS (ESI) m/z caled. for C27H31FsN20 [M + H]* 513.2335, found 513.2334.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(4-phenylpent-4-en-1-yl)urea (10)
CF3

i Q
NJ\N CF
H H

3

10

IH NMR (400 MHz, CDCL3) § 7.76 (s, 2H), 7.45 (s, 1H), 7.38 — 7.32 (m, 2H),
7.33-7.28 (m, 2H), 7.28-7.25 (m, 1H), 7.08 (s, 1H), 5.28 (s, 1H), 5.07 (d, J = 5.7 Hz,
1H), 5.05 (d, J= 1.0 Hz, 1H), 3.26 (dd, J = 13.1, 6.8 Hz, 2H), 2.55 (t, J = 7.3 Hz, 2H),
1.75-1.63 (m, 2H).

13C NMR (100 MHz, CDCl3) & 154.9, 147.3, 140.7, 140.4, 132.3 (q, J = 33.2 Hz),
128.5, 127.7, 126.1, 123.2 (q, J = 272.8 Hz), 118.7 (q, J = 3.3 Hz), 113.2, 40.1, 32.6,
28.3.

19F NMR (376 MHz, CDCl3) § -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C2oHi9FeN20 [M + H]* 417.1396, found 417.1393.

Procedures for synthesis of substrates 1p-1u.
S-1p-1u were synthesized according to the procedures [3].
1p-1u were synthesized according to the procedures [2].
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1) PrMgCI-LiCl A
NH, K,COs /\N\J 2 on Br N
R + AN R
| CH3CN,80°C,24h R’ CuCNe2LiCl
I THF, 0 °C-RT
Ph
c
NCO CFs
Pd(PPhs), NH, o
1,3-dimethylbarbituric acid R! F3C R J\
N” N CFs
DCM, 40 °C, 20 h, Ar DCM, RT H H
Ph

S-1p-1u Ph 1p-1u
CFs R CF3
R1
b 2 10,
N~ °N CF
HoH 3 H ” CF3
Ph Ph
R=H,1p R =CHg, 1s
R=F, 1q R =Br, 1t
R=Cl, 1r R=Cl, 1u

1p

'H NMR (400 MHz, CDCl3) & 7.73 (s, 2H), 7.47 (d, J = 10.0 Hz, 2H), 7.39 (d, J = 6.5
Hz, 2H), 7.34-7.19 (m, 6H), 6.89 (s, 1H), 6.54 (s, 1H), 5.43 (s, 1H), 4.84 (s, 1H), 3.80
(s, 2H).

13C NMR (100 MHz, CDCl3) § 153.2, 146.1, 140.4, 139.8, 134.9, 134.2, 132.2 (q, J =
33.3 Hz), 131.7, 128.6, 128.2, 128.1, 127.2, 126.2, 126.0, 123.2 (q, J = 272.6 Hz),
119.0 (d, J=3.0 Hz), 116.7-116.4 (m), 114.5, 37.6.

¥FNMR (376 MHz, CDCl3) 8 -63.0 (s, 6F).

HRMS (ESI) m/z caled. for C24Hi9FsN20 [M + H]* 465.1396, found 465.1393.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(4-fluoro-2-(2-phenylallyl)phenyl)urea (1q)
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1q

'H NMR (400 MHz, DMSO) & 9.60 (s, 1H), 8.24 (s, 1H), 8.12 (s, 2H), 7.64-7.55 (m,
2H), 7.50 (d, J = 7.3 Hz, 2H), 7.38-7.23 (m, 3H), 7.04 (td, J = 8.5, 3.0 Hz, 1H), 6.96
(dd, J=9.8,2.9 Hz, 1H), 5.59 (s, 1H), 4.97 (s, 1H), 3.84 (s, 2H).

13C NMR (100 MHz, DMSO) 6 159.1 (d, J = 241.1 Hz), 153.1, 144.5, 142.0, 139.5,
135.2 (d, J = 7.6 Hz), 132.6 (d, J = 2.6 Hz), 130.7 (q, J = 32.5 Hz), 128.4, 127.8,
126.7 (d, J= 8.3 Hz), 125.8, 123.3 (q, J=272.7 Hz), 117.8 (d, J=3.2 Hz), 115.8 (d, J
=22.7 Hz), 114.7, 114.4-114.0 (m), 113.2 (d, /= 22.1 Hz), 36.0.

¥F NMR (376 MHz, CDCl3) § -61.7 (s, 6F), -118.1 (s, 1F).

HRMS (ESI) m/z caled. for C24HisF7N20 [M + H]*" 483.1302, found 483.1298.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(4-chloro-2-(2-phenylallyl)phenyl)urea (1r)

1r

IH NMR (400 MHz, CDCl3) § 7.81 (s, 2H), 7.53 (s, 1H), 7.51 (d, J = 8.5 Hz, 1H),
7.43 (dt, J = 8.5, 2.3 Hz, 2H), 7.38-7.28 (m, 5H), 6.44 (s, 1H), 6.21 (s, 1H), 5.50 (s,
1H), 4.93 (s, 1H), 3.81 (s, 2H).

13C NMR (100 MHz, DMSO) § 152.8, 144.4, 141.8, 139.5, 135.5, 133.7, 130.8 (q, J
=32.3 Hz), 129.2, 128.4, 128.1, 127.9, 126.6, 125.8, 125.4, 123.3 (q, J = 272.7 Hz),
117.9 (d, J=3.1 Hz), 114.7, 114.6-114.3 (m), 35.7.

19F NMR (376 MHz, CDCl3) § -63.0 (s, 6F).

HRMS (ESI) m/z calcd. for C24HisCIFsN20 [M + H]* 499.1006, found 499.1002.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(5-methyl-2-(2-phenylallyl)phenyl)urea (1s)
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1s

'H NMR (400 MHz, CDCl3) & 7.79 (s, 2H), 7.51 (s, 1H), 7.44-7.38 (m, 2H),
7.32-7.26 (m, 4H), 7.23 (d, J = 7.8 Hz, 1H), 7.08 (dd, J = 7.8, 0.7 Hz, 1H), 6.53 (s,
1H), 6.24 (s, 1H), 5.43 (d, /= 0.7 Hz, 1H), 4.90 (d, J= 1.0 Hz, 1H), 3.81 (s, 2H), 2.36
(s, 3H).

13C NMR (100 MHz, DMSO) & 152.9, 145.2, 142.0, 139.9, 136.1, 135.8, 130.8 (q, J
=32.7 Hz), 129.6, 128.3, 128.2, 127.7, 125.8, 125.0, 124.7, 124.4, 123.4 (q, J = 272.7
Hz), 117.7 (q, J= 3.3 Hz), 114.1, 35.7, 20.8.

F NMR (376 MHz, CDCI3) 6 -63.0 (s, 6F).

HRMS (ESI) m/z caled. for C2sH21FsN20 [M + H]* 479.1553, found 479.1552.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(5-bromo-2-(2-phenylallyl)phenyl)urea (1t)
Br CF;

1t

'H NMR (400 MHz, CDCl3) & 7.86-7.78 (m, 3H), 7.53 (s, 1H), 7.43 (dd, J= 7.9, 1.6
Hz, 2H), 7.38-7.29 (m, 4H), 7.17 (d, J = 8.2 Hz, 1H), 6.57 (s, 1H), 6.35 (s, 1H), 5.49
(s, 1H), 4.91 (s, 1H), 3.78 (s, 2H).

13C NMR (100 MHz, DMSO) & 152.6, 144.4, 141.7, 139.5, 138.1, 131.6, 131.0,
130.6, 129.8, 128.4, 127.8, 126.5, 125.8, 125.2, 123.3 (q, J = 272.7 Hz), 119.1, 118.0
(d,J=2.4Hz), 114.5, 35.4.

¥F NMR (376 MHz, CDCls) § -63.0 (s, 6F).

HRMS (ESI) m/z calcd. for C24H1sBrFeN20 [M + H]* 543.0501, found 543.0501.

1-(3,5-bis(trifluoromethyl)phenyl)-3-(5-chloro-2-(2-phenylallyl)phenyl)urea (1u)
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1u

IH NMR (400 MHz, CDCl3) & 7.80 (s, 2H), 7.72 (s, 1H), 7.51 (s, 1H), 7.44 (d, J=7.5
Hz, 2H), 7.37-7.30 (m, 3H), 7.20 (d, J= 8.2 Hz, 1H), 7.15 (d, J= 8.1 Hz, 1H), 6.93 (s,
1H), 6.51 (s, 1H), 5.49 (s, 1H), 4.87 (s, 1H), 3.77 (s, 2H).

13C NMR (100 MHz, DMSO) & 152.6, 144.5, 141.7, 139.5, 137.9, 131.3, 131.0,
130.8, 130.6, 129.2, 128.4, 127.8, 125.8, 123.6, 123.3 (q, J = 272.7 Hz), 122.3, 118.0
(d,J=2.4 Hz), 114.5, 35.4.

19F NMR (376 MHz, CDCls) & -63.0 (s, 6F).

HRMS (ESI) m/z calcd. for C24HisCIFsN20 [M + H]* 499.1006, found 499.1008.

Procedure for synthesis of substrate 1v.

o 0
OEt OEt
© AlCly _ EtOH, H;80, P'jhguMgEr LiAIH,
—_—
DCM, 0 °C-rt reflux THF t Et,0

S-1v-a S- 1v b S-1v-c
F3C CF3

o /@\
NH,NH,-H,0 O H)LH CF
DIAD, PPh; CH30H, reflux DCM, rt
THF, RT O
S-1v 1v

In a flame-dried flask, benzene (3.51 g, 45 mmol) was added to the solution of
isobenzofuran-1,3-dione (4.44 g, 30 mmol) and AICl3 (8.00 g, 60 mmol) in anhydrous
DCM (60 mL) at 0 °C. The mixture was allowed to stir at room temperature for 12 h,
then quenched by addition of ice water at 0 °C, and extracted with DCM (3 x 100
mL). The combined organic extracts were washed with brine (50 mL), dried over
NaxSOq, filtered and concentrated in vacuo to afford the crude product S-1v-a, which
was used for next step without further purification. Concentrated sulfuric acid (5 mL)
was added to the solution of S-1v-a in EtOH (30 mL) and the mixture was stirred at
reflux for 12 h. The resulting solution was concentrated in vacuo and purified by flash
column chromatography to give S-1v-b (6.33 g, 83% yield over two steps).

In a flame-dried flask, ~BuOK (4.21 g, 37.5 mmol) was added to the solution of
PPh3sMeBr (13.40 g, 37.5 mmol) in anhydrous THF (50 mL) and the mixture was
stirred at room temperature for 2 h, and compound S-1v-b (6.33 g, 25 mmol) in THF

S-1v-d
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(20 mL) was slowly added. The resulting mixture was stirred overnight, then acidified
with saturated aqueous NH4ClI (100 mL) and extracted with EtOAc (3 x 100 mL). The
combined organic extracts were dried over NaxSOs4, and concentrated in vacuo. The
residue was purified by flash column chromatography to give S-1v-c (3.91 g, 62%
yield).

In a flame-dried flask, LiAlH4 (1.18 g, 31 mmol) was slowly added to the solution of
S-1v-c (3.91 g, 15.5 mmol) in anhydrous Et2O (100 mL) at 0 °C and the resulting
mixture was allowed to stir at room temperature for 1 h. The resulting mixture was
quenched by saturated aqueous NH4Cl (50 mL) and extracted with EtOAc (3 x 100
mL). The combined organic extracts were dried over Na2SOs, and concentrated in
vacuo. The residue was purified by flash column chromatography to give S-1v-d
(2.93 g, 90% yield).

In a flame-dried flask, isoindoline-1,3-dione (2.05 g, 13.9 mmol), DIAD (3.11 g,
15.35 mmol) and PPhs (4.03 g, 15.35 mmol) were added to the solution of S-1v-d
(2.93 g, 13.95 mmol) in anhydrous THF (30 mL) and the resulting mixture was
allowed to stir at room temperature for 12 h. The resulting mixture was concentrated
in vacuo. To a solution of crude product in MeOH (30 mL) was added NH2NH2eH20
(1.40 g, 27.9 mmol) and the resulting mixture was stirred at reflux for 12 h. The
resulting mixture was concentrated in vacuo and purified by flash column
chromatography to give S-1v (1.98 g, 68% yield).

Substrate 1v was synthesized according to the procedure [2].

1-(3,5-bis(trifluoromethyl)phenyl)-3-(2-(1-phenylvinyl)benzyl)urea (1v)

1v

'H NMR (400 MHz, DMSO) § 9.34 (s, 1H), 8.05 (s, 2H), 7.53 (s, 1H), 7.42-7.24 (m,
8H), 7.18 (d, J= 7.2 Hz, 1H), 6.77 (t, J = 5.8 Hz, 1H), 591 (d, /= 0.9 Hz, 1H), 5.23
(d, J=0.9 Hz, 1H), 4.06 (d, /= 5.8 Hz, 2H).

13C NMR (100 MHz, DMSO) § 154.7, 147.5, 142.5, 140.0, 139.8, 137.2, 130.6 (q, J
= 32.5 Hz), 129.7, 128.6, 128.3, 127.9, 127.8, 126.9, 126.2, 123.4 (q, J = 272.6 Hz),
117.3 (d,J=2.7 Hz), 115.8, 113.8-113.4 (m), 40.7.

F NMR (376 MHz, CDCI3) 6 -61.8 (s, 6F).

HRMS (ESI) m/z caled. for C24Hi9FsN20 [M + H]* 465.1396, found 465.1395.
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General procedure for 1,2-aminosilylation of alkenes for construction of
pyrrolidine

TR2 *B G o & Ar

7 R Py TR 0 . DRt
SN CuTc (5 mol%), (R-A2 (15 mol%) -~ g2 )J\N S : O o
H H : :

- '
+ (TMS),Si-H LPO (2.0 equiv) L R? : P—OH!

trimethoxymethane (2.0 equiv) A Si(TMS); i o~
. DME, 0°C, Ar, 72 h (T : ‘O
=R R3/\ Vi H Ar

| (R)-A2: R = 2-Naphthyl |

1 2 3

General Procedure A

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar

was charged with alkene substrate 1 (0.1 mmol, 1.0 equiv), CuTc (0.95 mg, 0.005

mmol, 5 mol%), chiral phosphoric acid ((R)-A2 (9.12 mg, 0.015 mmol, 15 mol%),

LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0 equiv),

trimethoxymethane (21.2 mg, 0.2 mmol, 2.0 equiv) and 1,2-dimethoxyethane (2.0 mL)
at room temperature, and the sealed tube was then stirred at 0 °C for 72 h, the reaction

mixture was directly purified by a silica gel chromatography [eluent: petroleum

ether/EtOAc = 20/1, using dichloromethane (100%) to remove the solvent

(1,2-dimethoxyethane) at first] to afford the desired product 3.

General Procedure B

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1 (0.1 mmol, 1.0 equiv), CuTc (0.95 mg, 0.005
mmol, 5 mol%), chiral phosphoric acid ((R)-A2 (9.12 mg, 0.015 mmol, 15 mol%),
LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0 equiv),
trimethoxymethane (21.2 mg, 0.2 mmol, 2.0 equiv) and 1,2-dimethoxyethane (2.0 mL)
at room temperature, and the sealed tube was then stirred at room temperature for 48 h,
the reaction mixture was directly purified by a silica gel chromatography [eluent:
petroleum ether/EtOAc = 20/1, using dichloromethane (100%) to remove the solvent
(1,2-dimethoxyethane) at first] to afford the desired product 3.

Note: Since the reaction is sensitive to water and air, Schlenk tube and the reagents
must be dried prior to use.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-2-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Dtrisilan-2-yl)methyl)-4,4-dimethyl-2-phenylpyrrolidine-1-carboxamide (3A)

CF;
X
N N CF
H 3
Ph Si(TMS);
3A
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According to General Procedure A with 1a (44.4 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3A as a white solid (35.2 mg, 51%
yield, 93% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99.5/0.5, flow rate 0.18 mL/min, A
=254 nm), fr (minor) = 24.40 min, r (major) = 26.46 min.

'H NMR (400 MHz, CDCl3) & 7.64 (s, 2H), 7.40-7.55 (m, 5H), 7.30-7.39 (m, 1H),
6.41 (s, 1H), 3.64 (d, /= 10.4 Hz, 1H), 3.56 (d, /= 10.4 Hz, 1H), 2.37 (d, /= 13.2 Hz,
1H), 2.32 (d, J = 13.2 Hz, 1H), 2.17 (s, 1H), 1.99 (d, J = 14.8 Hz, 1H), 1.26 (s, 3H),
1.07 (s, 3H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCl3) & 153.7, 146.6, 140.6, 132.1 (q, J = 33.2 Hz), 129.2,
127.9, 126.9, 123.3 (q,J=272.6 Hz), 118.5 (d, /= 3.2 Hz), 115.8 (dt, /= 7.8, 3.8 Hz),
71.0, 60.9, 58.2, 35.6, 29.5,29.2, 1.6.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C31H49FsN20Si4 [M + H]* 691.2821, found 691.2819.

(S)-N-(3,5-bis(trifluoromethyl)phenyl)-6-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-6-phenyl-5-azaspiro[2.4]heptane-5-carboxamide (3B)
CFs

)

J

N™ N CF
N 3

Ph SI(TMS);
3B
According to General Procedure A with 1b (44.2 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3B as a white solid (39.9 mg, 58%
yield, 88% ee).

HPLC analysis: Chiralcel IC (hexane/i-PrOH = 99.5/0.5, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 33.03 min, fr (major) = 35.23 min.

'H NMR (400 MHz, CDCl3) § 7.67-7.31 (m, 8H), 6.29 (s, 1H), 3.94 (d, J = 10.4 Hz,
1H), 3.53 (d, /= 10.2 Hz, 1H), 2.77 (d, J = 12.7 Hz, 1H), 2.16 (d, J = 13.6 Hz, 1H),
1.87 (d,J=12.6 Hz, 1H), 1.60 (s, 1H), 0.83-0.54 (m, 3H), 0.44 (s, 1H), 0.19 (s, 27H).
13C NMR (100 MHz, CDCl3) & 153.1, 146.4, 140.6, 132.1 (q, J = 33.2 Hz), 129.1,
128.1, 126.4, 123.2 (q, J = 272.6 Hz), 118.6, 115.8 (dt, J = 7.7, 3.8 Hz), 70.0, 56.0,
53.1,20.8,18.7, 16.7, 6.3, 1.5.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C31H47FsN20Si4 [M + H]* 689.2664, found 689.2655.
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(5)-N-(3,5-bis(trifluoromethyl)phenyl)-7-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-7-phenyl-6-azaspiro[3.4]octane-6-carboxamide (3C)
CF;

el
N)kN CF

H 3

Ph Si(TMS),
3C
According to General Procedure A with 1c (45.6 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3C as a white solid (42.8 mg, 61%
yield, 91% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 99.2/0.8, flow rate 0.15 mL/min, A
=254 nm), fr (minor) = 24.46 min, ¢r (major) = 27.08 min.

'H NMR (400 MHz, CDCl3) & 7.83-7.28 (m, 8H), 6.36 (s, 1H), 4.07 (s, 1H), 3.66 (d,
J=10.5 Hz, 1H), 2.47 (d, ] = 12.9 Hz, 1H), 2.42 (d, J = 12.9 Hz, 1H), 2.16-1.66 (m,
7H), 1.60 (s, 1H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCl3) & 153.4, 146.2, 140.6, 132.1 (q, J = 33.2 Hz), 129.0,
127.8, 126.5, 123.3 (q, J = 272.7 Hz), 118.6, 115.8 (dt, J = 7.7, 3.8 Hz), 70.3, 60.1,
57.3,42.3,36.6,30.7,21.4,16.4, 1.6.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C32H49FsN20Si4 [M + H]* 703.2821, found 703.2804.

(S)-N-(3,5-bis(trifluoromethyl)phenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-3-phenyl-2-azaspiro[4.4]nonane-2-carboxamide (3D)

CF;
X
N N CF
H 3
Ph Si(TMS),
3D

According to General Procedure A with 1d (47.0 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3D as a white solid (35.8 mg, 50%
yield, 89% ee).

HPLC analysis: Chiralcel TA (hexane/i-PrOH = 99/01, flow rate 0.20 mL/min, A =
254 nm), fr (minor) = 20.77 min, fr (major) = 21.86 min.

'H NMR (400 MHz, CDCl3) & 7.69 (s, 2H), 7.50-7.27 (m, 6H), 6.48 (s, 1H), 3.74 (d,
J=9.5Hz, 1H), 3.56 (d,J=10.3 Hz, 1H), 2.56 (d,/J=12.9 Hz, 1H), 2.37 (d,J=12.9
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Hz, 1H), 1.99 (d, J= 14.8 Hz, 1H), 1.83-1.48 (m, 8H), 1.23 (s, 1H), 0.20 (s, 27H).

13C NMR (100 MHz, CDCL3) & 153.6, 146.6, 140.7, 132.1 (g, J = 33.2 Hz), 129.1,
127.8, 126.8, 123.3 (q, J = 272.7 Hz), 118.5, 116.0-115.4 (m), 70.5, 60.0, 56.8, 46.6,
39.7,39.2,24.7,24.2, 21.6, 1.5.

19F NMR (376 MHz, CDCl3) § -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C33HsiFeN20Sis [M + H]* 717.2977, found 717.2962.

(S)-N-(3,5-bis(trifluoromethyl)phenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-3-phenyl-2-azaspiro[4.5]decane-2-carboxamide (3E)

CF;
I
N N CF
H 3
Ph Si(TMS);
3E

According to General Procedure A with 1e (48.4 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3E as a white solid (43.1 mg, 59%
yield, 92% ee).

HPLC analysis: Chiralcel IC (hexane/i-PrOH = 99.5/0.5, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 28.65 min, fr (major) = 30.19 min.

'H NMR (400 MHz, CDCl3) & 7.66 (s, 2H), 7.50-7.38 (m, 5H), 7.37-7.29 (m, 1H),
6.44 (s, 1H), 3.76 (d, /= 10.0 Hz, 1H), 3.49 (d, /= 10.7 Hz, 1H), 2.44 (d, J=13.3 Hz,
1H), 2.22 (d, /= 13.3 Hz, 1H), 1.96 (d, /= 14.7 Hz, 1H), 1.67-1.23 (m, 11H), 0.18 (s,
27H).

13C NMR (100 MHz, CDCl3) & 153.8, 146.7, 140.6, 132.1 (q, J = 33.2 Hz), 129.2,
127.9, 126.9, 123.3 (q, J = 272.6 Hz), 118.5, 115.8 (dt, J = 7.4, 3.6 Hz), 70.3, 58.4,
56.4,39.4,39.3,36.8,25.7,24.2,23.0,21.9, 1.6.

F NMR (376 MHz, CDCl3) § -63.1 (s, 6F).

HRMS (ESI) m/z caled. for C34Hs3FsN20Si4 [M + H]* 731.3134, found 731.3116.

(S)-N-(3,5-bis(trifluoromethyl)phenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-3-phenyl-2-azaspiro[4.6]undecane-2-carboxamide (3F)

Ph Si(TMS),
3F
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According to General Procedure A with 1f (49.8 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3F as a white solid (55.1 mg, 74%
yield, 96% ee).

HPLC analysis: Chiralcel IC (hexane/i-PrOH = 99.5/0.5, flow rate 0.20 mL/min, A =
254 nm), fr (minor) = 23.16 min, fr (major) = 25.15 min.

'H NMR (400 MHz, CDCls) § 7.63-7.48 (m, 4H), 7.43 (dd, J = 13.4, 5.1 Hz, 3H),
7.36 (t,J=7.2 Hz, 1H), 6.34 (s, 1H), 3.71 (d, /= 10.6 Hz, 1H), 3.45 (d, /= 10.7 Hz,
1H), 2.45 (d, J = 13.3 Hz, 1H), 2.31 (d, /= 13.3 Hz, 1H), 1.97 (d, J = 14.6 Hz, 1H),
1.79-1.36 (m, 12H), 1.25 (s, 1H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCl3) & 153.9, 146.6, 140.6, 132.1 (q, J = 33.2 Hz), 129.3,
128.1, 127.2, 123.3 (q, J = 272.7 Hz), 118.4 (d, J = 2.5 Hz), 116.9-115.4 (m), 70.6,
60.3, 58.3,42.6,41.9, 40.5, 29.8, 29.7, 29.2, 24.6, 23 .4, 1.6.

F NMR (376 MHz, CDCl3) § -63.2 (s, 6F).

HRMS (ESI) m/z calcd. for C3sHssFsN20Sia [M + H]* 745.3290, found 745.3276.

(5)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)methyl)-N,3-diphenyl
-2-azaspiro[4.6]undecane-2-carboxamide (3G)

Ph Si(TMS);
3G

According to General Procedure B with 1g (36.2 mg, 0.1 mmol, 1.0 equiv), 48 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3G as a white solid (54.1 mg, 89%
yield, 74% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 98/02, flow rate 0.70 mL/min, A =
254 nm), fr (minor) = 23.50 min, fr (major) = 13.75 min.

!H NMR (400 MHz, CDCl3) § 7.53 (d, J = 7.7 Hz, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.30
(t,J=7.2Hz, 1H), 7.18 (t, J= 7.7 Hz, 2H), 7.11 (d, J= 7.9 Hz, 2H), 6.93 (t, /= 7.2
Hz, 1H), 6.10 (s, 1H), 3.71 (d, /= 10.6 Hz, 1H), 3.45 (d, J=10.6 Hz, 1H), 2.43 (d, J
= 13.2 Hz, 1H), 2.29 (d, /= 13.2 Hz, 1H), 2.05 (s, 1H), 1.88-1.56 (m, 7H), 1.54-1.35
(m, 6H), 0.19 (s, 27H).

13C NMR (100 MHz, CDCl3) § 154.6, 147.0, 139.2, 128.9, 128.8, 127.5, 127.2, 122.5,
118.9, 70.0, 60.4, 58.4,42.4,42.0,40.4,29.7,29.2,24.6,23.4, 21.1, 1.6.

HRMS (ESI) m/z calcd. for C33Hs7N20Si4 [M + H]* 609.3542, found 609.3533.

(5)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)methyl)-3-phenyl-N-(
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m-tolyl)-2-azaspiro[4.6]undecane-2-carboxamide (3H)

OC&OLN@\CH

H 3

Bh SI(TMS);
3H

According to General Procedure B with 1h (37.6 mg, 0.1 mmol, 1.0 equiv), 48 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3H as a white solid (51.0 mg, 82%
yield, 71% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 98/02, flow rate 0.70 mL/min, A =
254 nm), fr (minor) = 17.50 min, #r (major) = 12.05 min.

!H NMR (400 MHz, CDCl3) § 7.51 (d, J = 7.6 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.29
(dd, J=14.8, 7.5 Hz, 1H), 7.07 (s, 1H), 7.04 (d, J= 7.8 Hz, 1H), 6.81 (d, J= 7.8 Hz,
1H), 6.75 (d, J= 7.5 Hz, 1H), 6.05 (s, 1H), 3.69 (d, /= 10.6 Hz, 1H), 3.44 (d,J=10.6
Hz, 1H), 2.42 (d, J = 13.2 Hz, 1H), 2.28 (d, J = 13.3 Hz, 1H), 2.25 (s, 3H), 2.04 (s,
1H), 1.87-1.56 (m, 7H), 1.52-1.34 (m, 6H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCl3) § 154.7, 147.1, 139.1, 138.6, 128.9, 128.6, 127.5, 127.2,
123.3, 119.7, 116.0, 70.0, 60.5, 58.4, 42.4, 42.0, 40.4, 29.7, 29.2, 24.7, 23.4, 21.6,
21.1, 1.6.

HRMS (ESI) m/z calcd. for C34HsoN20Si4 [M + H]* 623.3699, found 623.3687.

(5)-N-(3-chlorophenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)
methyl)-3-phenyl-2-azaspiro[4.6]undecane-2-carboxamide (3I)

B, Si(TMS);
31

According to General Procedure A with 1i (39.6 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 31 as a white solid (39.8 mg, 62%
yield, 90% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 98/02, flow rate 0.70 mL/min, A =
254 nm), fr (minor) = 14.14 min, fr (major) = 9.86 min.

'H NMR (400 MHz, CDCl3) § 7.50 (d, J = 7.6 Hz, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.31
(dd, J=14.4,7.1 Hz, 2H), 7.07 (t,J= 8.1 Hz, 1H), 6.92-6.88 (m, 1H), 6.86 (d,/=7.9
Hz, 1H), 6.09 (s, 1H), 3.68 (d, /= 10.6 Hz, 1H), 3.43 (d, J=10.7 Hz, 1H), 2.43 (d, J
= 13.3 Hz, 1H), 2.28 (d, /= 13.3 Hz, 1H), 2.01 (s, 1H), 1.85-1.58 (m, 7H), 1.53-1.33
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(m, 6H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCls) § 154.3, 146.9, 140.4, 134.5, 129.7, 129.1, 127.7, 127.2,
122.5, 118.9, 116.7, 70.2, 60.4, 58.4, 42.5, 42.0, 40.4, 29.7, 29.2, 24.6, 23.4, 21.1, 1.6.
HRMS (ESI) m/z calcd. for C33HssCIN20Sia [M + H]* 643.3153, found 643.3139.

(5)-N-(3-fluorophenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)
methyl)-3-phenyl-2-azaspiro[4.6]undecane-2-carboxamide (3J)

Ph Si(TMS);
3J

According to General Procedure A with 1j (38.0 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3J as a white solid (38.2 mg, 61%
yield, 84% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 99/01, flow rate 0.50 mL/min, A =
254 nm), fr (minor) = 13.86 min, fr (major) = 10.44 min.

!H NMR (400 MHz, CDCl3) § 7.50 (d, J = 7.6 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.30
(t, J=17.2 Hz, 1H), 7.05 (dd, J = 8.3, 4.8 Hz, 2H), 6.87 (t, J = 8.7 Hz, 2H), 6.04 (s,
1H), 3.68 (d, /= 10.5 Hz, 1H), 3.43 (d, /= 10.6 Hz, 1H), 2.42 (d, J = 13.2 Hz, 1H),
2.28 (d, J=13.3 Hz, 1H), 2.03 (s, 1H), 1.86-1.56 (m, 7H), 1.54-1.33 (m, 6H), 0.18 (s,
27H).

13C NMR (100 MHz, CDCI3) § 158.5 (d, J = 240.9 Hz), 154.7, 147.1, 1352 (d, J =
2.4 Hz), 129.0, 127.6, 127.1, 120.6, 120.6, 115.4, 115.2, 70.1, 60.5, 58.3, 42.5, 42.0,
40.4,29.7,29.2,24.6,23.4,21.1, 1.6.

F NMR (376 MHz, CDCl3) & -120.9 (s, 1F).

HRMS (ESI) m/z calcd. for C33HssFN20Si4 [M + H]* 627.3448, found 627.3434.

(5)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-yl)methyl)-3-phenyl-N-(
3-(trifluoromethyl)phenyl)-2-azaspiro[4.6]Jundecane-2-carboxamide (3K)

NJOLN/@CF

H 3

Ph Si(TMS),
3K

According to General Procedure A with 1k (43.0 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3K as a white solid (29.8 mg, 44%
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yield, 90% ee).

HPLC analysis: Chiralcel ID (hexane/i-PrOH = 99/01, flow rate 0.30 mL/min, A =
254 nm), fr (minor) = 38.75 min, fr (major) = 29.60 min.

'H NMR (400 MHz, CDCl3) 8 7.50 (d, J = 7.6 Hz, 2H), 7.46 (s, 1H), 7.39 (t, J = 7.6
Hz, 2H), 7.30 (t, /= 7.2 Hz, 1H), 7.25-7.12 (m, 3H), 6.21 (s, 1H), 3.68 (d, /= 10.6 Hz,
1H), 3.43 (d, J = 10.7 Hz, 1H), 2.42 (d, J = 13.3 Hz, 1H), 2.28 (d, J = 13.3 Hz, 1H),
2.00 (s, 1H), 1.84-1.55 (m, 7H), 1.50-1.33 (m, 6H), 0.16 (s, 27H).

13C NMR (100 MHz, CDCl3) & 154.3, 146.8, 139.7, 131.1 (q, J = 32.2 Hz), 129.2,
129.1, 127.88, 127.2, 124.0 (q, J = 272.2 Hz), 121.7, 119.0 (q, J = 3.7 Hz), 115.5 (q, J
=3.7 Hz), 70.3, 60.4, 58.3, 42.5, 41.9, 40.4, 29.7,29.2, 24.6, 23.4, 21.1, 1.6.

F NMR (376 MHz, CDCl3) § -62.8 (s, 3F).

HRMS (ESI) m/z calcd. for C34Hs6F3N20Si4 [M + H]*" 677.3416, found 677.3402.

(5)-N-(3,5-dichlorophenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-
yl)methyl)-3-phenyl-2-azaspiro[4.6]Jundecane-2-carboxamide (3L)

¢ L
N)L Cl

N
H

Ph Si(TMS);
3L
According to General Procedure A with 1l (43.0 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3L as a white solid (50.0 mg, 74%
yield, 97% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.20 mL/min, A =
254 nm), fr (minor) = 33.28 min, fr (major) = 25.25 min.

'H NMR (400 MHz, CDCl3) § 7.49 (d, J = 7.6 Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.34
(t, J=17.1 Hz, 1H), 7.05 (s, 2H), 6.91 (t, J = 1.7 Hz, 1H), 6.10 (s, 1H), 3.66 (d, J =
10.6 Hz, 1H), 3.42 (d, /= 10.7 Hz, 1H), 2.43 (d, J = 13.3 Hz, 1H), 2.28 (d, /= 13.3
Hz, 1H), 1.99 (s, 1H), 1.82-1.57 (m, 7H), 1.54-1.34 (m, 6H), 0.18 (s, 27H).

13C NMR (100 MHz, CDCl3) § 153.9, 146.7, 141.1, 134.9, 129.2, 127.9, 127.1, 122.4,
117.0,70.4, 60.4, 58.2,42.6, 42.0, 40.4, 29.7, 29.2, 24.6, 23.4, 21.3, 1.6.

HRMS (ESI) m/z caled. for C33HssClaN20Si4 [M + H]* 677.2763, found 677.2751.

(5)-N-(3,4-dichlorophenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsilyl)trisilan-2-
yl)methyl)-3-phenyl-2-azaspiro[4.6]Jundecane-2-carboxamide (3M)
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2
H
Ph SI(TMS)
M

According to General Procedure A with 1m (43.0 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3M as a white solid (40.6 mg, 60%
yield, 88% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.20 mL/min, A =
254 nm), fr (minor) = 14.76 min, fr (major) = 12.18 min.

!H NMR (400 MHz, CDCl3) § 7.49 (d, J = 7.6 Hz, 2H), 7.41 (t, J = 7.5 Hz, 3H), 7.32
(t, J=7.2 Hz, 1H), 7.19 (d, J = 8.7 Hz, 1H), 6.84 (d, J = 7.1 Hz, 1H), 6.10 (s, 1H),
3.67 (d,J=10.6 Hz, 1H), 3.42 (d,J=10.7 Hz, 1H), 2.42 (d, /= 13.3 Hz, 1H), 2.28 (d,
J=13.3 Hz, 1H), 1.99 (s, 1H), 1.87-1.54 (m, 7H), 1.53-1.32 (m, 6H), 0.17 (s, 27H).
13C NMR (100 MHz, CDCl3) § 154.0, 146.7, 138.7, 132.5, 130.2, 129.1, 127.8, 127.1,
125.4,120.4, 118.0, 70.3, 60.4, 58.2, 42.5,41.9, 40.4, 29.7, 29.1, 24.6, 23.3, 21.1, 1.6.
HRMS (ESI) m/z caled. for C33HssCl2N20Si4 [M + H]* 677.2763, found 677.2749.

(S)-N-(3,5-bis(trifluoromethyl)phenyl)-3-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-3-(m-tolyl)-2-azaspiro[4.6]undecane-2-carboxamide (3N)

According to General Procedure A with 1n (51.2 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3N as a white solid (51.6 mg, 68%
yield, 87% ee).

HPLC analysis: Chiralcel TA (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 27.17 min, ¢r (major) = 30.77 min.

'H NMR (400 MHz, CDCl3) § 7.54 (s, 2H), 7.40 (s, 1H), 7.35 (d, J = 5.6 Hz, 3H),
7.20 (d, J=5.0 Hz, 1H), 6.42 (s, 1H), 3.73 (d, /= 10.9 Hz, 1H), 3.42 (d, /= 11.0 Hz,
1H), 2.49 (d, J=13.5 Hz, 1H), 2.41 (s, 3H), 2.31 (d, J = 13.5 Hz, 1H), 2.02-1.85 (m,
3H), 1.77-1.38 (m, 11H), 0.17 (s, 27H).
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13C NMR (100 MHz, CDCl3) & 154.0, 146.3, 140.7, 139.3, 132.1 (q, J = 33.2 Hz),
129.2,129.2, 128.0, 124.5, 123.3 (q, J = 272.7 Hz), 118.2 (d, /= 2.2 Hz), 115.9-115.4
(m), 70.3, 60.0, 58.4, 42.5, 41.8, 40.6, 29.8, 29.3, 24.6, 23.4, 21.8, 20.4, 1.6.

F NMR (376 MHz, CDCl3) § -63.2 (s, 6F).

HRMS (ESI) m/z calcd. for C36Hs7FsN20Si4 [M + H]* 759.3447, found 759.3446.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-2-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Dtrisilan-2-yl)methyl)-2-phenylpyrrolidine-1-carboxamide (30)
CF;

° O
NJJ\N CF

H 3

Ph Si(TMS);
30

According to General Procedure A with 10 (41.6 mg, 0.1 mmol, 1.0 equiv), 72 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 30 as a white solid (26.5 mg, 40%
yield, 66% ee).

HPLC analysis: Chiralcel IB (hexane/i-PrOH = 99/01, flow rate 0.20 mL/min, A =
254 nm), fr (minor) = 34.02 min, fr (major) = 40.52 min.

!H NMR (400 MHz, CDCl3) & 7.65-7.29 (m, 8H), 6.24 (s, 1H), 3.95-3.75 (m, 2H),
2.51-2.24 (m, 2H), 2.15 (d, J = 14.7 Hz, 1H), 1.85-2.05 (m, 2H), 1.59 (s, 1H), 0.19 (s,
27H).

13C NMR (100 MHz, CDCl3) & 153.0, 146.0, 140.6, 132.0 (q, J = 33.3 Hz), 129.4,
128.2, 126.6, 123.3 (q, J = 272.7 Hz), 118.5, 115.9-115.6 (m), 69.3, 48.3, 44.9, 22.2,
19.7, 1.6.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C20HasFsN20Si4 [M + H]* 663.2508, found 663.2496.
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General procedure for 1,2-aminosilylation of alkenes for construction of indoline

CF;

CFs Ar
R! R |
X o] CuTc (5 mol%), (R)-A1 (15 mol%) "¢ ) o] 1 o
| X | o]
NN CF3 o

N JJ\ LPO (2.0 equiv) — ~P-OH ;

N" N CFy + (TMS),Si-H :
T SIS
Ph Si(TMS) ! Ar

! (R}-A1:R=4-PhCgH, |

additive (1.0 equiv)
DME, 0 °C, Ar

General Procedure C

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1 (0.1 mmol, 1.0 equiv), CuTc (0.95 mg, 0.005
mmol, 5 mol%), chiral phosphoric acid ((R)-Al (9.9 mg, 0.015 mmol, 15 mol%),
LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0 equiv),
methylparaben (15.2 mg, 0.1 mmol, 1.0 equiv) and 1,2-dimethoxyethane (2.0 mL) at
room temperature, and the sealed tube was then stirred at 0 °C for 96 h. The reaction
mixture was directly purified by a silica gel chromatography [eluent: petroleum
ether/EtOAc = 20/1, using dichloromethane (100%) to remove the solvent
(1,2-dimethoxyethane) at first] to afford the desired product 3.

General Procedure D

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1 (0.1 mmol, 1.0 equiv), CuTc (0.95 mg, 0.005
mmol, 5 mol%), chiral phosphoric acid ((R)-Al (9.9 mg, 0.015 mmol, 15 mol%),
LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0 equiv),
pivalic anhydride (18.6 mg, 0.1 mmol, 1.0 equiv) and 1,2-dimethoxyethane (2.0 mL)
at room-temperature, and the sealed tube was then stirred at 0 °C for 96 h. The
reaction mixture was directly purified by a silica gel chromatography [eluent:
petroleum ether/EtOAc = 20/1, using dichloromethane (100%) to remove the solvent
(1,2-dimethoxyethane) at first] to afford the desired product 3.

Note: Since the reaction is sensitive to water and air, Schlenk tube and the reagents
must be dried prior to use.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-2-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-2-phenylindoline-1-carboxamide (3P)

CFs
X
N CF
H 3
Ph Si(TMS);
3p

According to General Procedure C with 1p (46.4 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3P as a white solid (50.4 mg, 71%
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yield, 87% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 27.14 min, fr (major) = 25.14 min.

'H NMR (400 MHz, CDCI3) § 8.11 (d, J = 8.2 Hz, 1H), 7.64 (d, J = 6.9 Hz, 2H),
7.55-7.46 (m, 3H), 7.44 (s, 3H), 7.29 (t, J = 7.8 Hz, 1H), 7.18 (d, J = 7.1 Hz, 1H),
7.07 (td, J= 7.4, 0.6 Hz, 1H), 6.54 (s, 1H), 3.65 (d, /= 16.5 Hz, 1H), 3.59 (d, /= 16.5
Hz, 1H), 2.30 (d, /= 14.7 Hz, 1H), 1.96 (d, J = 14.7 Hz, 1H), 0.13 (s, 27H).

13C NMR (100 MHz, CDCl3) & 152.1, 145.6, 142.9, 140.0, 132.2 (q, J = 33.4 Hz),
129.9, 129.3, 128.3, 127.5, 126.9, 124.5, 123.4, 123.2 (q, J =273.4 Hz), 118.7 (d, J =
3.3 Hz), 116.8, 116.5-116.1 (m), 72.5, 48.4, 19.0, 1.3.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C33H4s5FsN20Si4 [M + HJ* 711.2508, found 711.2506.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-5-fluoro-2-((1,1,1,3,3,3-hexamethyl-2-(tri
methylsilyl)trisilan-2-yl)methyl)-2-phenylindoline-1-carboxamide (3Q)

CF,
j 1
N CF
H 3
Ph Si(TMS),
3Q

According to General Procedure C with 1q (48.2 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3Q as a white solid (49.5 mg, 68%
yield, 83% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 28.15 min, fr (major) = 30.34 min.

'H NMR (400 MHz, CDCl3) & 8.12 (dd, J = 9.0, 4.8 Hz, 1H), 7.63 (d, J = 6.8 Hz, 2H),
7.57-7.48 (m, 3H), 7.44 (s, 1H), 7.41 (s, 2H), 6.98 (td, J = 8.9, 2.6 Hz, 1H), 6.88 (dd,
J=17.8,2.5Hz, 1H), 6.47 (s, 1H), 3.63 (d, /= 16.8 Hz, 1H), 3.57 (d, /= 16.9 Hz, 1H),
2.28 (d,J=14.7 Hz, 1H), 1.93 (d, /= 14.7 Hz, 1H), 0.13 (s, 27H).

13C NMR (100 MHz, CDCI3) & 159.2 (d, J = 241.9 Hz), 152.0, 145.2, 139.9, 139.1,
132.2 (q, J=33.3 Hz), 130.0, 129.6, 129.1 (d, J = 8.3 Hz), 126.9, 123.1 (q, J = 272.7
Hz), 118.7 (d, J = 3.5 Hz), 117.9 (d, J = 7.8 Hz), 116.6-116.0 (m), 114.7 (d, J = 22.5
Hz), 111.5 (d, J=23.9 Hz), 72.8, 48.2, 19.0, 1.3.

BF NMR (376 MHz, CDCl3) § -63.2 (s, 6F), -120.1 (s, 1F).

HRMS (ESI) m/z calcd. for C33H44F7N20Si4 [M + H]* 729.2413, found 729.2412.

(8)-N-(3,5-bis(trifluoromethyl)phenyl)-5-chloro-2-((1,1,1,3,3,3-hexamethyl-2-(tri
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methylsilyl)trisilan-2-yl)methyl)-2-phenylindoline-1-carboxamide (3R)

CF,
cl )OL
N CF,
—:|5h Si(TMS);
3R

According to General Procedure D with 1r (49.8 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3R as a white solid (46.9 mg, 63%
yield, 82% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 22.66 min, fr (major) = 25.02 min.

'H NMR (400 MHz, CDCl3) § 8.07 (d, J = 8.8 Hz, 1H), 7.60 (dd, J= 8.1, 1.5 Hz, 2H),
7.56-7.48 (m, 3H), 7.45 (s, 1H), 7.40 (s, 2H), 7.25 (dd, /= 8.6, 2.2 Hz, 1H), 7.13 (d, J
=2.0 Hz, 1H), 6.48 (s, 1H), 3.62 (d, J=16.7 Hz, 1H), 3.55 (d, J=16.9 Hz, 1H), 2.28
(d,J=14.7 Hz, 1H), 1.92 (d, J= 14.7 Hz, 1H), 0.13 (s, 27H).

13C NMR (100 MHz, CDCl3) & 151.9, 145.2, 141.7, 139.7, 132.3 (q, J = 33.4 Hz),
130.0, 129.6, 129.3, 128.3, 128.2, 126.8, 124.5, 123.1 (q, J = 272.6 Hz), 118.7 (d, J =
2.9 Hz), 117.9, 116.8-116.4 (m), 72.8, 48.0, 19.1, 1.3.

F NMR (376 MHz, CDCl3) & -63.2 (s, 6F).

HRMS (ESI) m/z calcd. for C33H44CIFsN20Sis4 [M + H]* 745.2118, found 745.2117.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-2-((1,1,1,3,3,3-hexamethyl-2-(trimethylsily
Itrisilan-2-yl)methyl)-6-methyl-2-phenylindoline-1-carboxamide (3S)

hit
N CF
H 3
Bh SI(TMS);
3S

According to General Procedure D with 1s (47.8 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3S as a white solid (43.5 mg, 60%
yield, 81% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 26.04 min, fr (major) = 22.96 min.

'H NMR (400 MHz, CDCI3) § 7.95 (s, 1H), 7.61 (d, J = 6.9 Hz, 2H), 7.55-7.44 (m,
3H), 7.43 (d, J= 6.8 Hz, 3H), 7.04 (d, /= 7.5 Hz, 1H), 6.88 (d, /= 7.4 Hz, 1H), 6.52
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(s, 1H), 3.59 (d, /= 16.3 Hz, 1H), 3.53 (d, /= 16.4 Hz, 1H), 2.39 (s, 3H), 2.27 (d, J =
14.7 Hz, 1H), 1.94 (d, J = 14.7 Hz, 1H), 0.12 (s, 27H).

13C NMR (100 MHz, CDCl3) & 152.1, 145.7, 143.0, 140.0, 138.3, 132.2 (q, J = 33.3
Hz), 129.9, 129.3, 126.9, 124.6, 124.2, 124.1, 123.2 (q, J = 272.6 Hz), 118.6 (d, J =
3.2 Hz), 117.4, 116.5-116.1 (m), 72.8, 48.2,21.9, 19.0, 1.3.

F NMR (376 MHz, CDCl3) § -63.1 (s, 6F).

HRMS (ESI) m/z calcd. for C34H47FsN20Si4 [M + H]* 725.2664, found 725.2664.

(5)-N-(3,5-bis(trifluoromethyl)phenyl)-6-bromo-2-((1,1,1,3,3,3-hexamethyl-2-(tri
methylsilyl)trisilan-2-yl)methyl)-2-phenylindoline-1-carboxamide (3T)
CF
Br 3

PhSi(TMS),
3T

According to General Procedure D with 1t (54.2 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3T as a white solid (45.7 mg, 58%
yield, 82% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 26.59 min, fr (major) = 24.95 min.

'H NMR (400 MHz, CDCI3) & 8.35 (d, J= 1.7 Hz, 1H), 7.65-7.60 (m, 2H), 7.55-7.49
(m, 3H), 7.44 (d, J=9.9 Hz, 1H), 7.40 (s, 2H), 7.19 (dd, /= 7.9, 1.8 Hz, 1H), 7.02 (d,
J =179 Hz, 1H), 6.50 (s, 1H), 3.59 (d, J = 16.6 Hz, 1H), 3.52 (d, J = 16.6 Hz, 1H),
2.26 (d,J=14.7 Hz, 1H), 1.91 (d, /= 14.7 Hz, 1H), 0.13 (s, 27H).

13C NMR (100 MHz, CDCl3) & 151.9, 145.1, 144.2, 139.7, 132.3 (q, J = 33.6 Hz),
130.1, 129.7, 127.0, 126.4, 126.3, 125.5, 123.1 (q, J = 273.1 Hz), 121.9, 120.1, 118.7
(d, J=3.0 Hz), 116.7-116.5 (m), 73.3, 47.9, 19.0, 1.3.

F NMR (376 MHz, CDCl3) & -63.2 (s, 6F).

HRMS (ESI) m/z calcd. for C33H44BrFsN20Si4 [M + H]* 789.1613, found 789.1609.

(8)-N-(3,5-bis(trifluoromethyl)phenyl)-6-chloro-2-((1,1,1,3,3,3-hexamethyl-2-(tri
methylsilyl)trisilan-2-yl)methyl)-2-phenylindoline-1-carboxamide (3U)
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cl CF;

N CF
H 3

Ph Si(TMS);

3U
According to General Procedure D with 1u (49.8 mg, 0.1 mmol, 1.0 equiv), 96 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 20/1) to yield the product 3U as a white solid (46.9 mg, 63%
yield, 80% ee).

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 26.09 min, fr (major) = 24.87 min.

'H NMR (400 MHz, CDCl3) § 8.20 (d, J = 1.6 Hz, 1H), 7.62 (dd, J = 8.0, 1.2 Hz, 2H),
7.57-7.47 (m, 3H), 7.46 (s, 1H), 7.40 (s, 2H), 7.07 (d, J = 8.0 Hz, 1H), 7.04 (dd, J =
8.0, 1.8 Hz, 1H), 6.50 (s, 1H), 3.60 (d, J = 16.6 Hz, 1H), 3.54 (d, J = 16.6 Hz, 1H),
2.26 (d,J=14.7 Hz, 1H), 1.91 (d, /= 14.7 Hz, 1H), 0.13 (s, 27H).

13C NMR (100 MHz, CDCl3) § 151.9, 145.1, 144.0, 139.7, 134.0, 132.3 (q, J = 33.4
Hz), 130.1, 129.7, 127.0, 125.9, 125.0, 123.4, 123.1 (q, J = 272.7 Hz), 118.7 (d, J =
3.5Hz), 117.3, 116.6 (dt,J=7.7, 3.8 Hz), 73.4, 47.9, 19.0, 1.3.

F NMR (376 MHz, CDCl3) & -63.2 (s, 6F).

HRMS (ESI) m/z calcd. for C33H44CIFsN20Si4 [M + H]* 745.2118, found 745.2116.
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General procedure for 1,2-aminosilylation of alkene 1v for construction of
isoindoline

Cu(OAC), (5 mol%), (R)-A7 (15 mol%)

CF3 : Ar :
/@\ . o : OO o
NJ\N cF, , (TMS)Si-H LPO (2.0 equiv) NJ\N oF ; O:P~OH
4 H 3 pivalic anhydride (2.0 equiv) y 3 o :
HCO,C4Hg, 1, Ar, 48 h T ; OO :
Ph Si(TMS); ; Ar :

v :

Ph
v 2

General Procedure E

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1v (46.4 mg, 0.1 mmol, 1.0 equiv), Cu(OAc)2 (0.91
mg, 0.005 mmol, 5 mol%), chiral phosphoric acid ((R)-A7 (9.0 mg, 0.015 mmol, 15
mol%), LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0
equiv), pivalic anhydride (37.2 mg, 0.2 mmol, 2.0 equiv) and HCO2C4Hy (2.0 mL) at
room temperature, and the sealed tube was then stirred at room temperature for 48 h.
The reaction mixture was directly purified by a silica gel chromatography [eluent:
petroleum ether/EtOAc = 10/1, using dichloromethane (100%) to remove the solvent
(HCO2C4Hy) at first] to afford the desired product 3V.

Note: Since the reaction is sensitive to water and air, Schlenk tube and the reagents
must be dried prior to use.

(R)-N-(3,5-bis(trifluoromethyl)phenyl)-1-((1,1,1,3,3,3-hexamethyl-2-(trimethylsil
yltrisilan-2-yl)methyl)-1-phenylisoindoline-2-carboxamide (3V)
CF3

? )L
N)k CF

N
H 3
PhSi(TMS),

3v

According to General Procedure E with 1v (46.4 mg, 0.1 mmol, 1.0 equiv), 48 h later,
the reaction mixture was purified by the column chromatography on silica gel
(petroleum ether/EtOAc = 10/1) to yield the product 3V as a white solid (53.3 mg, 75%
yield, 74% ee).

HPLC analysis: Chiralcel AD3 (hexane/i-PrOH = 99/01, flow rate 0.15 mL/min, A =
254 nm), fr (minor) = 31.86 min, fr (major) = 34.77 min.

'H NMR (400 MHz, CDCI3) & 7.50-7.16 (m, 11H), 6.88 (d, J = 5.7 Hz, 1H), 6.22 (s,
1H), 5.18 (d, J = 14.8 Hz, 1H), 5.11 (d, J = 14.8 Hz, 1H), 2.56-2.25 (m, 2H), 0.06 (s,
27H).

13C NMR (100 MHz, CDCl3) § 153.2, 147.6, 146.5, 140.2, 134.1, 132.0 (q, J = 33.3
Hz), 129.5, 128.8, 128.4, 125.9, 123.6, 123.3, 123.2 (q, J = 272.3 Hz), 119.2 (d, J =
3.3 Hz), 116.4-116.1 (m), 73.1, 54.5, 21.5, 1.6.

F NMR (376 MHz, CDCl3) & -63.1 (s, 6F).
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HRMS (ESI) m/z caled. for C33HasFsN20Si4 [M + H]* 711.2508, found 711.2507.
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Synthetic application

CF; CF;

o KF (2.1 equiv) o
)J\ KHCO3; (2.1 equiv) )J\
N” N F PN N~ N F
OC,‘\H CF3 MeOH/THF (1:1) OCI‘\H CFs y)
30% H,0,, 60 °C, 48 h Z

Z si(TMS - OH
5 ( )3

3C, 91% ee 4, 55%, 88% ee

General procedure: To a mixture of KF (12.2 mg, 0.21 mmol, 2.1 equiv) and KHCO3
(21.0 mg. 0.21 mmol, 2.1 equiv) in MeOH (1 mL) and THF (1 mL) was added 3C
(70.2 mg, 0.1 mmol, 1.0 equiv) and then aqueous 30% H202 (0.34 g, 3 mmol, 30
equiv). The mixture was stirred at 60 °C for 48 h. [4] After being cooled at room
temperature, the reaction mixture was treated with water. The mixture was extracted
with EtOAc (3 x 10 mL), and combined organic phase was washed with 15% aqueous
Na2S203 (10 mL). Drying over NaxSO4 and subsequent silica gel chromatography
(hexane/EtOAc = 5/1) to yield the product 4 as a white solid (26 mg, 55% yield, 88%
ee).

(8)-N-(3,5-bis(trifluoromethyl)phenyl)-7-(hydroxymethyl)-7-phenyl-6-azaspiro[3.4]octane-6-
carboxamide (4)

HPLC analysis: Chiralcel OD3 (hexane/i-PrOH = 85/15, flow rate 0.30 mL/min, A =
254 nm), fr (minor) = 15.65 min, fr (major) = 12.65 min.

'H NMR (400 MHz, CDCIl3) & 7.78 (s, 2H), 7.43 (s, 1H), 7.36-7.30 (m, 2H),
7.26-7.19 (m, 3H), 4.37 (s, 1H), 4.04 (d, J = 11.8 Hz, 1H), 3.95 (d, J = 8.6 Hz, 1H),
3.75 (d, J = 8.6 Hz, 1H), 2.29 (d, J = 12.8 Hz, 1H), 2.11 (d, J = 12.8 Hz, 1H),
2.09-1.93 (m, 2H), 1.87-1.40 (m, 6H).

13C NMR (100 MHz, CDCl3) & 154.7, 141.3, 140.9, 132.0 (q, J = 33.8 Hz), 128.9,
127.4, 126.0, 123.3 (q, J = 272.8 Hz), 118.9, 115.8, 68.5, 61.6, 41.9, 32.0, 29.8, 29.3,
16.3, 14.2.

F NMR (376 MHz, CDCl3) & -63.0 (s, 6F).

HRMS (ESI) m/z calcd. for C23H23FsN202 [M + H]" 473.1658, found 473.1656.
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Mechanistic study

i /@ CuTc (5 mol%), (R)-A2 (15 mol%) i /@
N N . LPO (2.0 equiv) N N @)
H H * (TMS)Si—H trimethoxymethane (2.0 equiv) L H
DME, rt, 48 h AW

Ph Ph Si(TMS);
M 2 6.
| TEMPO (20 equiv): 3G, trace + (TMS);Si0-N + CiHpO-N detected by |
! GC-MS

BQ (2.0 equiv): 3G, trace
' without CuTc, 0°C: 3G, trace
\without (R)-A2,0°C: 3G, trace ..
CFs CFs
t ), i )
CF;
TMS);Si—H (2
NAN cr,  (TMSSITHE) NXN CF HN
)-i H LPO (2.0 equiv) H 3 )Q
: : + N © @)
1,4-dioxane, 24 h z \iTMs H
Ph Ph Si(TMS); D Si(TMS)
Ml 3D . 3D Pnh
'with CuTc (5 mol%), (R)-A1 (15 mol%), rt, 3D, 87% yield; 3D', ~10% yield
iwithout CuTc (5.mol%), (R)-A1_(15 mol%), 40.°C: 3D, 71% yield; 3D, 10% yield
CFs CFs
S s e

N N CF3 LPO (2.0 equiv) N H CF; (4)
)" H trimethoxymethane (2.0 equiv) 0
Lo PMEtb48h Ph Si(TMS)s

1d ' (R)-A2 (15 mol%): 3D, 12% yield, 8% ee 3D

i CuTc (5 mol%), (R)-A2 (15 mol%): 3D, 80% yield, 78% ee :

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .

a) Trapping with TEMPO or inhibition with BQ

j\ /@ CuTc (5 mol%), (R)-A2 (15 mol%) j\ @
N N LPO (2.0 equiv) N N

NN + (TMS),SiH + TEMPO

trimethoxymethane (2.0 equiv)

DME, RT, 48 h £\
Ph Ph Si(TMS);

19 2 3G
trace

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 19 (36.2 mg, 0.1 mmol, 1.0 equiv), CuTc (0.95 mg,
0.005 mmol, 5 mol%), chiral phosphoric acid ((R)-A2 (9.12 mg, 0.015 mmol, 15
mol%), LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0
equiv), trimethoxymethane (21.2 mg, 0.2 mmol, 2.0 equiv), DME (2.0 mL) and
2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO, 31.3 mg, 0.2 mmol, 2.0 equiv) at
room temperature, and the sealed tube was then stirred at room-temperature for 48 h.
Conversion was based on '"H NMR/!F NMR/LC-MS/GC-MS analysis of the crude
product.

S32



)OL /@ CuTc (5 mol%), (R)-A2 (15 mol%) j\ /@
N N . LPO (2.0 equiv) N N
NN + (TMS)SH + BQ N

trimethoxymethane (2.0 equiv)

DME, RT, 48 h Ph Si(TMS)3

19 2 3G
trace

Ph

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 19 (36.2 mg, 0.1 mmol, 1.0 equiv), CuTc (0.95 mg,
0.005 mmol, 5 mol%), chiral phosphoric acid ((R)-A2 (9.12 mg, 0.015 mmol, 15
mol%), LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0
equiv), trimethoxymethane (21.2 mg, 0.2 mmol, 2.0 equiv), DME (2.0 mL) and
benzoquinone (BQ, 21.6 mg, 0.2 mmol, 2.0 equiv) at room temperature, and the
sealed tube was then stirred at room temperature for 48 h. Conversion was based on
"H NMR/"F NMR/LC-MS/GC-MS analysis of the crude product.

Note: Since the reaction is sensitive to water and air, Schlenk tube and the reagents
must be dried prior to use.

j\ /@ CuTc (5 mol%), (R)-A2 (15 mol%) j’\ /@
N“ N + (TMS);Si—H +TEMPO LPO (2.0 equiv) N" N +(TMS),Si0 ®NH + CyH ®NH
— = =
H H 3 trimethoxymethane (2.0 equiv) - H ( )sSi s
DME, rt, 48 h SI(TMS);

Ph P

h Si(T|
19 2 36 GC-Ms GC-Ms
trACE e N
E ® €] :
|(TMS);8i0-NH CqqHz3—NH '
was detected in was detected in

i GC-MS m/z: 404.3 GC-MS m/z: 296.3 !
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File :E:\LiuxiandonghLXD-3-172.D

Operator H
Beoquired : 1B Nowv 2018 21:56& using AcgMethod 20-250-15-25MIN-20.M
Instrument : 5975 M5

Sample Name: LED-23-172
Misc Info
Wial Number: 1

Abundance TIC: L¥D-3-172 D'data.ms
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Abundance Scan 1220 (10.840 min): LXD-3-172.0'data.ms
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240000
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0 sttt it il T .
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JOL /@ (R)-A2 (15 mol%) )OL /@

N~ N . LPO (2.0 equiv) N~ N

H H + (TMS);SiH - - H
trimethoxymethane (2.0 equiv)

0 S\
14 DME, 0°C, 48 h Bh Si(TMS)5

19 2 3G
trace

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1g (9.06 mg, 0.025 mmol, 1.0 equiv), chiral
phosphoric acid ((R)-A2 (2.28 mg, 0.0038 mmol, 15 mol%), LPO (19.90 mg, 0.05
mmol, 2.0 equiv), (TMS)3SiH 2 (1240 mg, 0.05 mmol, 2.0 equiv),
trimethoxymethane (5.30 mg, 0.05 mmol, 2.0 equiv), DME (0.5 mL) at room
temperature, and the sealed tube was then stirred at 0 °C for 48 h. Conversion was
based on 'H NMR/'’F NMR analysis of the crude product.

1.0 1.0
N N . LPO (2.0 equiv) N N
trimethoxymethane (2.0 equiv)

0 2\
14 DME, 0°C, 48 h Bh SI(TMS)s

19 2 3G
trace

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 19 (9.06 mg, 0.025 mmol, 1.0 equiv), CuTc (0.24
mg, 0.0013 mmol, 5 mol%), LPO (19.90 mg, 0.05 mmol, 2.0 equiv), (TMS)3SiH 2
(12.40 mg, 0.05 mmol, 2.0 equiv), trimethoxymethane (5.30 mg, 0.05 mmol, 2.0
equiv), DME (0.5 mL) at room temperature, and the sealed tube was then stirred at 0
°C for 48 h. Conversion was based on 'H NMR/'’F NMR analysis of the crude
product.
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b) p-hydride elimination

FsC
CFs CFs
CuTc (5 mol%), (R)-Al o CF3
N
CFs

o LPO (2. i
Ji§ + (TMS);SiH O (2.0 equiv) NJ\N H )u
N”°N CF3 1,4-dioxane, rt, 24 h H o

Ph Si(TMS), /7 Si(TMS);
Ph
Ph

1d 2 3D 3D'
87% ~10%

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1d (47.0 mg, 0.1 mmol, 1.0 equiv), CuTc (0.95 mg,
0.005 mmol, 5 mol%), chiral phosphoric acid ((R)-Al (9.90 mg, 0.015 mmol, 15
mol%), LPO (79.7 mg, 0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0
equiv), 1,4-dioxane (2.0 mL) at room temperature, and the sealed tube was then
stirred at room-temperature for 24 h. The product 3D was obtained in 87% yield and
the by-product 3D’ was obtained in about 10% yield purified by the column
chromatography on silica gel.

F3C
CFs CFs
o CF;
0] LPO (2.0 equiv,
)k + (TMS);SiH - ( qo ) N)LN CF H'}Q
N~ >N CF; 1,4-dioxane, 40 °C, 24 h H 34 N (¢)
H H N
Ph Si(TMS); /7 Si(TMS);
Ph
Ph
1d 2 3D 3D’
1% 10%

Under argon, an oven-dried resealable Schlenk tube equipped with a magnetic stir bar
was charged with alkene substrate 1d (47.0 mg, 0.1 mmol, 1.0 equiv), LPO (79.7 mg,
0.2 mmol, 2.0 equiv), (TMS)3SiH 2 (49.7 mg, 0.2 mmol, 2.0 equiv), 1,4-dioxane (2.0
mL) at room temperature, and the sealed tube was then stirred at 40 °C for 24 h. The
product 3D was obtained in 71% yield and the byproduct 3D’ was obtained in 10%
yield purified by the column chromatography on silica gel.

1-(3,5-bis(trifluoromethyl)phenyl)-3-((1-(3-(1,1,1,3,3,3-hexamethyl-2-(trimethylsil
yltrisilan-2-yl)-2-phenylallyl)cyclopentyl)methyl)urea (3D)
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F3C

CF,
HN
)~o
N
H
L/ —Si(TMS)5
Ph
3D’

IH NMR (400 MHz, CDCl3) 8 7.75 (s, 2H), 7.47 (s, 1H), 7.36-7.23 (m, SH), 6.20 (d,
J=12.3 Hz, 1H), 5.68 (s, 1H), 4.05 (s, 1H), 2.91 (d, J = 5.9 Hz, 2H), 2.60 (s, 2H),
1.65-1.56 (m, SH), 1.38-1.26 (m, 3H), 0.04 (s, 27H).

13C NMR (100 MHz, CDCl3) & 155.3, 154.4, 145.6, 140.5, 132.2 (q, J = 33.3 Hz),
128.9, 128.5, 127.5, 124.9, 123.3 (q, J = 272.9 Hz), 118.6 (d, J = 3.0 Hz), 116.1-115.7
(m), 51.2, 48.1,46.4, 35.72,24.2, 1.2.

19F NMR (376 MHz, CDCl3) § -63.0 (s, 6F).

HRMS (ESI) m/z calcd. for C33HsiFeN20Sis [M + H]* 717.2977, found 717.2979.

¢) Control reaction?

CF3 CF,
o CuTc (5 mol%), (R)-A2 (15 mol%) 0
)k . LPO (2.0 equiv) )k
NT N cr, * (TMS)Si—H ) : NN CF
)-I H trimethoxymethane (2.0 equiv) H 3
DME, Ar, rt, 48 h B
Ph th Si(TMS);
1d 2 3D
Entry [Cu] CPA Yield (%) ee (%)°
1 - (R)-A2 12 8
2 CuTc (R)-A2 80 78

% Reaction conditions: 1d (0.025 mmol), 2 (2 equiv), CuTc (5 mol %), (R)-A2 (15
mol %), LPO (2.0 equiv), trimethoxymethane (2.0 equiv), DME (0.5 mL), rt, 48 h
under argon. b) Yield based on 'H NMR analysis of the crude product with CH2Br: as
an internal standard. c) ee value based on HPLC analysis.
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HPLC Spectra

DAD1 A, Sig=254 4 Ref=360,100 (ZENGYANG\ZY-2017-08-11-2 2017-08-11 16-41-38\7¥-2-048-2 D)

e 3 &
1503 0 [ 3
1253 L p: b
o0 Y e -
753 'l I
503 Ph Si(TMS); I [
25 3 rac-3A || ! ||I|II
DE u'l —\T—"’ \_.'_
[ T T T T 30
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s] [mAL] 4

1 24.378 MM R ©.481@ 3185.92585 187.62845 45,6747
2 26.9680 MM R ©.5818 3146.68913 184.58945 58,3253

Totals : 6252.53418 212.129%8
DAD1 A, Sig=254.4 Ref=360,100 (ZENGYANG\ZY-2017-09-22 2017-09-22 21-59-50\7Y-2-249-0D3-995-005-018.D)
mAU _E CFs @
E g
200 g ji |“|
1507 N7 N CF, /|
] H |1
100 : I
w- Ph Si(TMS), - a
E < [
3A - (A
i} i — - - - - - - - - - - - - - - - - - - I. = T II .k_‘._ T
1] é 1|[} 1I5 2IU 2|5 30
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 24.4@8 BB @.43e7 227.98178 7.88599  3.4794
2 26.455 BB ©.4889 6324,.39484 198.95967 96.5286

Totals : B6552.37582 286.76566
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DAD1 B, Sig=254 4 Ref=360,100 (ZENGYANG\ZY-2-316-1C-995-005-015.0)

CFs4 8 F
] #
80 Q (M
60_; NJ\H oF, ‘| |l || |II
40 Ph Si(TMS), |x n
0] rac-3B || ! |J \
] LN
I T & i
Signal 2: DAD1 B, Sig=254,4 Ref=360,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 32.582 BB
2 34.878 BB

@.7766 4772.11914
B.7654 4822.87744

92.69942 49,7355

95.47839 58. 2645
Totals 9594.99658 188.16981
DAD1 B, Sig=254,4 Ref=360,100 (ZENGYANG\ZY-2-316C-1C-995-005-015.D)
mAL 8
200 o
175 ¢ ﬁ
150 o [
- NJLH CFs IE
75 B 2 |1
50 5, Si(TMS); S |\
25 N
; 3B VAN
(I} I5 1IO 1I5 2|{J 2|5 3’[1 3|5 mi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rt EEEEREE EEESIEREEERE |---mmm e | == mmmme e |- |
1 33.830 BB @.7488 627.61761 12.26927 5.7777

2 35.23@ BB B8.7895 1.82350e4

Totals : 1.88627ed

195.27679 94,2223

287.54686

DAD1 A, Sig=254 4 Ref=360,100 (ZENGYANG\ZY-2-317 2018-06-08 12-27-32\2Y-2-317-AD3-992-008-015.0)

mAL CFy g
3 &
1003 o % &
80 " g
= |
603 LN CFs AT
404 U
203 Ph Si(TMS); L \\
3] | .
04 rac-3C L ey .
T T T L O S R | — T
0 5 10 15 20 25 30 35 il
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
] EEEEEEE R R |--mme e |- mmemee |--mmmee |
1 24.945 MM R ©.7377 4083.31836  92.24979 50.3265
2 27.9%2 MM R 1.1128 4838.33765 68.48985 49.6735

Totals : 8113.65601 152.65884
DAD1 A, 5ig=254.4 Ref=360,100 (ZENGYANG\ZY—%—EA? 2018-06-08 12-27-32\2Y-2-317C-2-AD3-992-008-015.D)
mAL 3 =
E 2 1 °‘
2 NJ\H CF3 Ilfe‘l'l,IH
e }’:h Si(TMS) g [
23 3C L g Iu’ll \\ .
N T AT T N AR R
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
Rl EEEEEEE EEESIEEEEE R | == emm e |- ==mm- |
1 24.468 BV @.6300 277.98111 6.78499  4.4810
2 27.881 MM R 1.8117 5525.57227 97.615%3 95.5198
Totals : 6283.55338 184.40892
DAD1 A, Sig=254, 4 Ref=360,100 (CACHEM32\N\DAT A Y\ZY-2-264-1A-99-01-02.D)
mAU S CFs
400 3 5 5
5 i & N
300 NJ\N CF3 fl ?
1 A Il I
200 . [l | ||
] Ph Si(TMS); | I'I | |
100—; rac-3D |1 || |
i _O_JANJA
0 2I.5 I5 ?I.5 1IO 12|.5 1I5 1'}.5 2ID 22|.5
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 21.257 BB 8.3827 7864.98186 315.59232 58.8895
2 22.797 BB B.3963 7836.80176 384.48495 49,9185

Totals : 1.57817e4 628.87738
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DAD1 A, Sig=254 4 Ref=360,100 (Snapshot.d)

mALl
150 CF3 .
300 (e} §
250 oy CFs f
200 L H |”|
150 Bh SI(TMS)q /|
00 0 g ||
50 S |
0 S
(I} 2I.5 I5 ?I.5 1|0 12|.5 1I5 1'}.5 2|0 22|.5 mil
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mALU] %
Rl EECEERE T ERERERE O === me e EREEEERE |
1 20.768 BB ©.3582 348.84579 15.16444 5.5782
2 21.859 BB 8.3468 5769.47656 258.85911 94.4218
Totals : 6118.32236 273.22356
_ DAD1 B, Sig=254 4 Ref=360,100 (DACHEM\T\DATALIUXIAODONGILIUXD-2-350M-RACE-1-1C-995-005-015.D)
" cFs
400 g 2
! i & 5
3003 NJ\N CF4 I
] H A
2004 I
] Ph S(TMS); AR
100—; rac-3E | '.|| l'.\
1] I5 1ID 1|5 ZIO 2|5 3IO 3|5 mi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] 4

1 28.392 BV B.6873 1.38752e4 296.85612 49,3343
2 38.848 MM R 8.7773 1.34281e4

287.92862 58.6657
Totals 2.65833e4 583.97675
DADT B, Sig=254.4 Ref=360.100 (DACHEMDATALIUXIAODONGILIUXD-2-350MC-1-1C-995-005-015.0)
mAL ] w0
" i
33{1E )OL |
E N7 N CFs I
200] L I
. z |
1 Ph SI(TMS); ~ || |
100 3E 8 | I'.
7 o
0 I I IV
0 5 10 15 20 25 20 35 i

S77




Signal 2: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] %
o LERSEt R R R | <=meme |
1 28.652 BV B.6584 981.57251 22 .88684 4.1584
2 30.185 VB @.7265 2.26683e4  480.41513 95.8496
Totals 2.36499%e4 583.38197
DAD1 B, Sig=254 4 Ref=360,100 (ZENGYANG\ZY-2-314-IC-095-005-02.D)

e 9 = B

e

80 —E ||Ir\ |Iﬂll
3 Ph SI(TMS); [

60 rac-3F II \ I |

40 [ ’

0 \LJ N~
0 5 7 T @ T T T s T T i
Ssignal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Area

# [min] [min] [mAU*s] 4
el LORSEt R R R | -=em e |
1 22.497 BB 8.5321 3838.14136 87.28475 45,8869
2 24.557 BB 8.5741 3851.91553 82.82641 56.1131
Totals 6e98.085688 169.31116
DAD1 B, Sig=254,4 Ref=360,100 (ZENGYANG\ZY-2-314C-IC-995-005-02.D)

mAl 2

175 CFs X

150 o ﬁ

:i Wiu CFs :\

75 ERW [

50 Ph :FI(TMS):; E I|| \

g B )\
R T R TR T i
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s ] [mAU] %
] EECERES === | == e e R |==mmmee |===m == |
1 23.156 MM R ©.5679 127.71933 3.74823 1.7514

2 25.15@ BB @8.6278 7164.793595 177.16584 98.2486

Totals : 7292.51328 188.91327
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DAD1 B, Sig=254 4 Ref=360,100 (DACHEMI\_40MIN 2018-08-27 08-28-10\LIUXD-2-477M-RACE-3-AD3-98-02-07.D)

mAU ]
1,0
o N
] H @
40 3 o
2{1—: Ph Si(TMS); b g
] -3G f
I _ .jq\a. N _|
0 5 " 20 T s mi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
o LORSEt R EEERTES |- mmmeee |==mmmme e <= meme |
1 13.448 BB B.6751 1228.18428 27.39841 GSe@.eel2

2 22.888 BB 1.1227 1225.18347 16.41721 49,9388
Totals 2453 .36768 43.88762
DAD1 B, Sig=254 4 Ref=360,100 (SNAPSHOT.D)
mAL ]
4on—§ o} /@
300—; NJ\H
200 B
] Ph Si(TMS); 2
100—; 3G o §
0 — L
0 &I': WID 1|5 2ID 2|5 il
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ROl EEEERE P PR R |=mmmmeee |===-n-- |
1 13.753 BB ©.7343 3525.42017 73.48710 B87.2125
2 23.49 MM R 1.1338 516.91559 7.59848 12.7875
Totals : 484233575 81.88558

DAD1 B, Sig=254 4 Ref=360,100 (D\DATAWZE ..0—-AD3-08-02-07 2018-08-10 11-51-27\2Y-2-475-AD3-08-02-072.D)

mAU_E

o 1,0

ap3

3{)— -~

g g

2{1E Ph Si(TMS)3 /v; :“f_

104 rac-3H / "\.\

i} S U R I/I . — A S
T — T T T T~ [ T T 1 T T T T T 1 T T T T T ] T LR B
0 2 4 ] a 10 12 14 16 18 il
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Signal 2: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
el SRR EECE FEREERE |-=mmemeee |[==mmmmeee |==mmmmee |
1 12.227 BB @8.3922 515.49788 16.24663 49,5225
2 17.546 BB B.5656 517.89882 18.97689 58.8775
Totals 1832.59662 27.22352
DAD1 B, Sig=254.4 Ref=360,100 (D\DATAWE...—AD3-98-02-07 2018-08-10 11-51-27\7Y-2-478C-AD3-98-02-071.D)
mAl
120
E o] ®
100—5 NJ\N/©\ ,E_
80 H N
60 [
3 Ph Si(TMS)3 [
4{1—E aH II| . %—
204 | 1 ~
] 7 |_/I \ . I_/—\‘-_r
D R RN T R 14 ' 6 18 m
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
o LEREt R R R | -=ememe |
1 12.848 BB 8.4965 2685.75838 808.74287 B85.6732
2 17.497 BB 8.5218 435.75159 9.85655 14,3268
Totals 3841.58989 98.59942

DAD1 B, Sig=254 4 Ref=360,100 (D:\DATA\ZE .. 10--AD3-98-02-07 2018-08-10 09-11-21\2Y-2-476-AD3-98-02-07.D)

E o

. NJ\HQ\U . ;
1 > &

407 Ph Si(TMS) N\ :

2{1_: rac-31 III.' ll"., ;f\

o4 e P |/ \ ; L N
[1] 2I I All é Eli I 1IO - 1|2 1I4 1|6 Imi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [maU] 4
] EEEEEEE B R |--mme e |- mmemee |--mmmee |
1 9.967 BB B.3691 976.72272 d@.82318 58.8893
2 14.298 BB @.4330 973.24072 31.28032 49.9167
Totals 1949.96344 72.18342
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DAD1 B, Sig=254 4 Ref=360,100 (DADATAWZE . ~AD3-98-02-07 2018-08-10 11-51-2T\ZY-2-476C-AD3-98-02-072.D)

mAL 3

a] _:
E o

a0 _; N J\ N /©\CI §

£ _ l H @
E B A

20 Ph Si(TMS)3 /

10 3 \ g

P S N = .
0 - é All I é Eli 1IO - 1|2 1I4 1|6 mi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAL*s] [mAU] %

L R R P L |=mmmmemees - eemeee |
1 9.8608 BB 8.4895 985.97834 29.23462 95.8243

2 14.139 BB @.3486  51.62785 1.74786  4.9757

Totals : 1837.59819%  308.98248

DAD1 A, Sig=254,4 Ref=360,100 (CACHEM32\..Y-2017-12-28-AD3 2017-12-28 16-34-237Y-2-458-AD3-99-01-05.D)

mAU 3 - -
120 2 2

E 9 [ ] 2 [
1$_§ NJ\” . ,f'm‘-.l |'I II'.

60 ;'I \ | I'.I

40 Ph Si(TMS); [ [ \

ok rac-3J / \ ."II \

D—E - — ! / 1 4 \ T —
D T N R T i
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] x

1 18.397 BB B.8236 5163.28369 182.52237 49.4624
2 13.851 BB 8.6669 5275.51984 124.36225 58.5376

Totals : 1.84388e4 226.88462
DADT A, Sig=254.4 Ref=360,100 (CICHEM32\DAT AZY\ZY-2-458C-99-01-06.0)
mAl 3
1004
3 NLN F i
80 H =
60 B N
0] Ph Si(TMS); A R
20 3 [\ g
0 ] T T T T I T T 'kl T T T‘ T T
0 2 4 6 8 10 12 14 16 18 i
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rl ERERES P |==memee |[==mmmmeee |- -en e |
1 18.439 BB 8.5847 2388.13862 71.61383 92.1745
2 13.855 BB 6.4173 195.27914 5.73467 7.8255
Totals 2495 .48976 77.34778

DAD1 A, Sig=254 4 Ref=360,100 (CACHEM32\1\DATAZY\ZY-2-376-1D-99-01-03.0)
mAU 3

2{1_ OCNQ)‘LHO\CFS

PhSi(TMS)3
rac-3K

E —

Jau

J

3 38502
/

“©w

0 5 10 15 20 25 30 35 40

mi

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

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rl EREERS e |-=mmmmmeee == mmemeee |--mme e |
1 29.437 BB 1.8887 1566.51257 18.24844 49,7368
2 38.592 BB 1.4888 1583.@5387 14.15536 58.2632

DAD1 A, Sig=254.4 Ref=360,100 (CACHEM32Z\I\DAT AZY\ZY-2-376C-ID-99-01-03.D)

mAL 3
503

3 o]
“ 2 g
> (i><:L\H i R
o | N

PhSI(TMS);

é / 5
104 3K =
Dz B ! L T 2 T
-103 — T - 1T T T ] [ T
[1] 5 10 15 20 25 30 35 40 il
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mAU] 4
e ERCEREE R EERRRS |-=mmmmmeee |<==mmmmeee |-mme e |
1 29.595 BB 1.3336 2111.62866 24.11465 95.2216
2 38.747 BB 9.9827 185.96668 1.27889 4.7784
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DAD1 A, Sig=254.4 Ref=360,100 (CACHEM32Z\T\DATAZY\ZY-2-479-003-99-01-02.D)

mAL

350 Cl
300 (e]
250 NJ\N cl
200 H ® ]
150 Ph Si(TMS); Y ?
100 rac-3L \
50 il/-\' ,'II \'\
0o J N\
‘5_ S _é._ — 1|”_ ._____?IE S ___2|?_ S 2 % 3 m
Signal 1: DAD1 A, Sig=254,4 Ref=3608,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 4
o EOREEE | -=mn | m e | == mmmmee e e |--mmeee |
1 25.418 BB B.9587 6BB7.22998 101.64815 58.5827
2 33.088 BB ©.7831 5946.97168 118.17153 49.4173
Totals 1.20342e4  219.81968
DAD1 A, Sig=254,4 Ref=360,100 (CACHEM3IZAN\DATAZY\ZY-2-479M-0D3-99-01-02.D)
mAU 3 o
500 cl g
400 o A
z X |
3m_§ 'il H Cl II| Il
20 E Ph SI(TMS), | ".‘ .
100 3L [ o
iE SN LB
o s s x  x  w s
Signal 1: DAD1 A, Sig=254,4 Ref=368,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i EOREEE | -=mn |- m e | == mmmmee R |- -meee |
1 25.253 BB 8.9769 2.98133ed 4594 .86295 98.3738
2 33.277 BB ©.7484 493.10059 9.91173 1.627@
Totals 3.03064ed4  504.77468
DAD1 A, Sig=254.4 Ref=360,100 (DADATAWLIUXIACDONG\LIUXD-2-194-1-480-RACE-AD3-98-02-07.0)
s 3 .
150 3 o]
125—2 NJ\N/©:CI
100 H 8 %
;’;‘ Ph Si(TMS); 2\ ;f
3 rac-3mM I Is
254 |
Déf ______ S E— — ! .: .\._ t /.\ I
0 All é 1IO 1|2 1I4 1‘6 1|8 mi
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 11.92% BB @.5898 2287.3938@ 55.61713 51.1291
2 14.554 BB ©.6593 2189.98381 46.15851 A48.87@9

Totals : 4317.29761 161.77564
_ DADT A, Sig=254 4 Ref=360,100 (DDATALI._OMIN 2018-08-22 16-23-27\LIUXD-2-194-1-480M-2-AD3-98-02-07 D)
K
150_; o Cl N
125 NJ\N/@CI a
1003 H n
75 3 B [\
E Si(TMS); [
UNMREE NANRRAY ST NN N T "I 18
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 12.182 BB 8.6187 35958.54272  97.92869 94,1867
2 14.768 BB 8.5279 247.39568 5.68291 5.8933

Totals : 4197 .93848 183.608360

DAD1 A, Sig=254 4 Ref=360,100 (DACHEM\IL...015-50MIN 2018-09-26 22-25-00\LIUXD-3-38-RACE-IA-99-01-015.D)
mAL 3

3 CF3
7003 0
600 3
E NJ\ N CF3
500 3 H
400 3 Si(TMS); 3 2
2004 N @
200 3 N ﬁ
100 rac-3N / i'\ /
03 T T T T T T T II T T
0 5 10 15 20 25 a0
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [maU] %
ol SRR R O |--mmmmee <= emmee |
1 27.138 BB 8.5217 7831.41113 286.25945 508.1238

2 38.888 BV B.5761 6996.91268 188.91848 45.8778

Totals 1.48283e4 395.16952
DAD1 A, Sig=254,4 Ref=360,100 (DACHEM\IL..01-015-50MIN 2018-09-26 22-25-00\LIUXD-3-38-2-1A-39-01-015.D)
300 — o] /@\
200 3 N\ ©
150 — QI(TMS)a ﬁ
1003 8 [
503 = /]
o~ A J.\?*..
[1] I5 1|0 1I5 2IO 2|5 BIO il
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] 4
] EEEEEEE B R |--mmemee |- mmemee |--mmmee |
1 27.165 MM R 8.5879 352.58975 11.57123 6.58088

2 38.767 BV @.5468 5885.28613 142.16365 93.4192

Totals 5357.87589 153.73488

DAD1 A, Sig=254 4 Ref=360,100 (CACHEM32_._ YANG\ZY-IB-99-1-01 2017-10-17 11-07-03\2Y-2-318-1B-99-1-02.D)

mAU 3 CF;
6{1—5 o
50 o I~
0] NJLN CF; 3 =
303 H N Al
2{1—; Ph Si(TMS); ,"f n'\ ."I H
103 | /
DE rac-30 J \’ / \'_
N R YT R R R R Y
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rl EREERS P |-=mmmmme == mmmeee |--mmn e |
1 33.862 BB 1.8271 2775.87695 33.48772 58.8626
2 48.617 BB @.9855 2768.93726 34.89581 49.9374
Totals : 5544 .81421 67.58353
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DAD1 A, 5ig=254 4 Ref=360,100 (CAMCHEM32__ ANG\ZY-IB-99-1-01 2017-10-17 15-15-34\2Y-2-318C-1B-99-1-02.D)

mAU 7 CF3
4{1—: 0 -
0 NJLH CFs 3
20 B © .'[\\u
10 Ph Si(TMS), 2 [\
0d 30 0 Y A
;J R T A A AR DT Y ™
Signal 1: DAD1 A, Sig=254,4 Ref=3608,100
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mAU] 4
R EREERS R |- mmmmeee |==mmmmeee |--mme e |
1 34.816 MM R 1.3748 397.68863 4.82414 17.8148
2 48,522 MM R 1.3429 1939.62537 24.87225 82.9852
Totals 2337.31488 28.89644
DAD1 A, Sig=254.4 Ref=360,100 (CACHEM32\._7-0D3-08-01-015 2018-06-27 12-32-30\ZY-2-851-0D3-99-01-015.D)
mAU_; CF3 'g‘ i
200 j\ I ||
15{:-; NTON CF, || || |||
m_; PhSi(TMS); | || | ||
50 rac-3P R
0] - A
I5 I I 1IO 1I5 I 2IO 2|5 s 3IO il
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 25.187 W

@.4387 7200.58857 260.38338 58.8283

2 27.164 VB @.4826 6965.89289 268.58215 49.1717
Totals : 1.41665e4 528.88553
DAD1 A, Sig=254 4 Ref=360,100 (CACHEM32\._D3-85-01-015 2018-06-27 12-32-30\2Y-2-854-2-003-59-01-0152.D)
mAL 5 @
1603 CF3 P
100 NXN CF3 | |
E H |
804 a
ﬁ:; PhSi(TMS), | |I ?_
20_2 3P || |II a
— Ll
5 10 15 2 %5 0 mi
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %
el EESEERE R P |--mmmemee R |- -meee |
1 25.138 BB 8.4383 4799.44385 174.78868 93.4629
2 27.148 MM R ©.3987 335.069688 14.83443 6.5371
Totals : 5135.13464 188.82311
DAD1 B, Sig=254 4 Ref=360,100 (DACHEM\T\DATAILIUXIAODONG\3-18-5-RACE-OD3-99-01-015.D)
"3
E CF;
150 3
1253 F o
1003 NJ\N CFs e =
753 . § a
50 Ph Si(TMS)3 f '.ll f\
3 rac-3Q | | A
2{5)_§ |)'|I \_ l,f'l L
[ T T R R T mi
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rt EEESEEE === | ==mm e R | === m e e EEEEES |
1 28.115 BV ©.4332 1969.88843 69.88579 49,8473

2 38.314 VEA

e.4ed8 1981.95874

66.44449 58,1527

Totals : 3951.84717 136.25827
_ DAD1 B, Sig=254,4 Ref=360,100 (DACHEM\T\DATAILIUXIAODONG\3-18-5-2-0D3-93-01-015.0)
4{1—% F. (0] /@\
3[)_5 NJ\H CF3 )
TE: Ph Si(TMS); E ?\
o sa S SAN
40— r—r+ '+ v 1 1 Tt ‘v ‘Tt v [ T T T T 1 Tt T Tt T T T T T T T T
0 5 10 15 20 25 30 il
Signal 2: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rl EEEEEEE === | == R | == mmme e === me - |
1 28.153 MM R ©.4238 53.54969 2.18599  8.395@
2 38.338 VB @.5257 584.32654 17.14868 91.6858
Totals : 637.87623 19. 24659
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DAD1 A, Sig=254 4 Ref=360,100 (DACHEM\DA. _-015-60MIN 2018-11-14 11-07-13\3-167-4-RACE-AD3-99-01-0151.0)

mAU CFs
80 o
] Cl
60 E N)LN CF;
E H
40

Ph Si(TMS)3
rac-3R

T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20

mil

Signal 1: DAD1 A, Sig=254,4 Ref=360,160

Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s] [mAL]
R EEERRE === |- =me |-=mmemeee |==mmmmeee -
1 22.851 BB ©.5325 628.68469 17.60877 50.0646

2 25.446 BB 8.5877 &27.86219

16.85362 49,9354

Totals : 1255.74689 33.66239
DAD1 A, Sig=254 4 Ref=360,100 (DACHEM\DA.. -01-015-60MIN 2018-11-14 11-07-13\3-1674-2-AD3-99-01-0151.D)
mAL CFs
80 cl %
60 NJ\N CF4
H ©
~ g 8
Ph Si(TMS); @ N
22 3R il . /\
[ T A T % mi
Signal 1: DAD1 A, Sig=254,4 Ref=360,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ol LORSEE B |--mmmeee R | -=em e |
1 22.660 MM R 8.5124 78.55956 2.55538 5.8933
2 25.816 VB B.5653 7B5.36818 21.1445%4 96.5867
Totals 863.92766 23.78832
DAD1 A, Sig=254 4 Ref=360,100 (DACHEM\I\...01-015-60MIN 2018-11-22 10-04-000\3-187-RACE-OD3-99-01-0151.D)
mAL
400 — HsC CFs
E o
0 _ NJ\N CF3
200 H . .
] Ph SI(TMS)3 5 s
100 rac-3S & &
] A N
B e e e B e e e '_'L/T\_"' |Ijll — 1 T T T |
0 5 10 15 20 25 a0 il
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] 4
] EESEERE B R |--memeeee R <= em e |
1 22.988 MM R ©.4558 1759.99487 B64.46854 58.5834
2 25.836 MM R ©.4395 1719.39648 65.21011 495.4166

Totals : 3479.39136 129.67864
DAD1 A, Sig=254.4 Ref=360,100 (DACHEMIL..D3-99-01-015-60MIN 2018-11-22 10-04-00\3-187-0D3-98-01-015.D)
mAU ]
400 HsC CFs
2 0L
3003 NJ\N CFs
] H o
200 B b
3 Ph Si(TMS), & -
100 7 3s [ %
04 - —_— —_— —_— — IJ'I,— - vr,iﬂ _— -
I5 1IO 1I5 2IO 2|5 3|0
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 22.91 MM R ©.4526 3741.23462 137.76728 98.5637
2 26,835 MM R ©.4211 389.81985 15.42861 9.4363

Totals : 4131.85447 153.15581

DAD1 A, Sig=254,4 Ref=360,100 (D:\CHEM\DA._01-015-60MIN 2018-11-18 16-38-30\3-176-RACE-OD3-98-01-0151.0)
mAl 3

175 3 Br CF3

150—; o

;5,: Ph SI(TMS); % %

25_§ rac-3T ‘,“\ /\

03 VAW \ .
[ T T R R
Signal 1: DAD1 A, Sig=254,4 Ref=360,160
Peak RetTime Type Width Area Height Area

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

1 24.928 BV @.4969 1135.02863 33.78488 49,9346
2 26.588 VB @.4825 1137.99329  36.82647 58.8654

Totals : 2273.81392  78.53135
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DAD1 A, Sig=254 4 Ref=360,100 (DACHEMIDA._-99-01-015-60MIN 2018-11-18 16-38-30\3-176-1-0D3-89-01-015.0)
mAU 3

1753
150 3
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1003 CFs
753 b4
50 § o
25 A
E J I\.‘N.
[ T R T T 30 mi
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 24.945 BV 8.4452 1373.83283  47.53837 91.1496

2 26.585 MM R ©.4273 133.39557 5.28352 8.8584
Totals : 1587.22768 52.73389
DAD1 A, Sig=254 4 Ref=360,100 (DACHEM\DA...01-015-60MIN 2018-11-18 16-38-30\3-177-RACE-OD3-99-01-0151.D)
w 3
1503 o
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1HDE N/M\” CF3 w3

59 T 8

EE Ph SI(TMS); NN

25 rac-3U |'| ,\ .'I \

E SV
N T T T I mi
Signal 1: DAD1 A, Sig=254,4 Ref=360,160
Peak RetTime Type Width Area Height Area

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

1 24.815 BV @.4289 1571.78564  57.15818 49,3935

2 25.983 VB 2.4143 1618.38788  68.15856

Totals : 3182.17273 117.38873

58.6865

DADT A, Sig=254,4 Ref=360,100 (SNAPSHOT D)
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Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rt EEESEEE EEESI EEEEEE R | === mmmme e EEEEEES |
1 24.869 MM R ©.4662 1681.94568 ©60.12774 90.1373
2 26.889 MM R ©.4863 184.83568 7.54875 S.8627

Totals : 1865.98135 B7.67649

1203

DAD1 B, Sig=254 4 Ref=360,100 (DACHEMI\._15-50MIN 2018-09-26 17-33-32\LIUXD-3-37-RACE-AD3-99-01-015.0)

180

mAU CF;
1603 j\
140 4 N” °N CF3
E H
E - 8
100 Ph SI(TMS); 3 g
80 rac-3V by ,"".
603 ./\, S
ot
0 5 10 15 20 25 a0 35 i

Signal 2: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e ERCEEE P PR |--mmmee |==mmmmeee | -=mee |
1 31.5941 BB 8.5718 747.76959 28.18867 49,1828
2 34,925 MM R ©.4381 772.62838 29.39178 58.8172

mAL ]

4004

2003

Totals : 1528 .38989 49.58037
DAD1 B, Sig=254 4 Ref=360,100 (DACHEM\IL_015-50MIN 2018-08-26 17-33-32\LIUXD-3-37-2-5-AD3-99-01-015.D)
CF,
] j\ B
3003 NN CF3 3
B f
] Ph SI(TMS)3 B ." \I
100 v L/g\\_ | JII Ilk_
L T T r T [ ‘T r Tt Tt [ T T 1 T [ Tt r T T [ T T T T [ T T T T [ T
0 5 10 15 20 25 30 35 mil

Signal 2: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

S R L PR |-mmmenee |=mmmme | =mmmeee |
1 31.857 MM R ©.5725 668.46344 19.22672 12.7969

2 34.769 BB 8.4271 4588.64551 167.78924 87.2831

Totals : 5161.18855 186.93597
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DAD1 D, Sig=254 4 Ref=360,100 (DACHEM\\DAT AILIUXIACDONG\5-164-1-B-RAC-2-003-85-15-03.0)

mAU_E CF3
1200 0 /@\
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07 T T L T T r'-aC_'4 | T T 1 T T T T T L T 1
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Signal 4: DAD1 D, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e ERCEEE R P |-mmmee |==mmmmee |==meme |
1 12.594 VB 8.3568 9281.96484 382.87515 49.5556
2 15.572 BB 8.5154 9298.47266 271.63275 56.8444

Totals : 1.85884e4 654.58758

DAD1 D, Sig=254 4 Rei=360,100 (SNAPSHOT D)

mAL 3 CF3

600 -
el
4004 OCIIL\ N CFj
3003 H [
2003 - \

1003 Ph R

D_E . . . . . . I4

0 5 10 15 20 25

Signal 4: DAD1 D, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 12.648 MM R @.389 7168.84395 386.65359 03,8858
2 15.8652 MM R 8©.5289 473.39835 14.91725 6.19%8

Totals : 7641.43438 321.57885
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