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1. General conditions
All solvents and commercially available reagents were purchased from Sigma-Aldrich, Abcr, Acros, TCI or Alfa

Aesarandusedwithoutfurther purification. Anhydrous solvents were purchased from Sigma-Aldrich and used as
received. NMR spectra were recorded on Bruker Avance 300and Bruker ARX 400 spectrometers. Chemical shifts
(ppm)are given relative to solvent: references for CDCls were 7.26 ppm (*H NMR)and 77.00 ppm (**C NMR).
Multiplets were assignedass (singlet), br.s (broad singlet), d (doublet), t (triplet), g (quartet), sept (septuplet), dd
(doublet of doublet), dt (doublet of triplets), td (triplet of doublets) and m (multiplet). GC-yields were calculated
using hexadecane as internal standard. All measurements were carried out at room temperature unless otherwise
stated. Electron impact (El) mass spectra were recorded on AMD 402 massspectrometer (70eV). High resolution
mass spectra (HRMS) were recorded on Agilent 6210. The data are given as mass units per charge (m/z). Gas
chromatography analysis was performed on an Agilent HP-7890A instrument with an FID detector and HP5
capillary column (polydimethylsiloxanewith 5% phenyl groups, 30m, 0.32 mm .d. 0.25 pm film thickness) using
argon as carrier gas. The products were isolated from the reaction mixture by column chromatography on silica
gel 60,0.063-0.2mm, 70-230 mesh (Merck). v,6-Unsaturated aromatic oxime esters were readily accessible from
the corresponding ketones, aldehydes, and nitriles.l** Inthe *C NMR, thesignal of the borylated carbon was not

clearly observeddue tothe quadrupolar relaxation.

2. General procedures
2.1 Generalprocedure foraminoborylation reactions

BZO\N CuCl (10 mol%), N .
1y Bpin
| XantPhos (10 mol%) R
R1W + B,pin, ] j
LiOMe (2.5 equiv.), R?

R R® R3
1a-u 50 °C, THF 3a-u

To each screw-capvial (8 ml) equipped with a septum, a smallcannula, and a stirringbarwasadded oxime ester
la-u (0.2 mmol), CuCl (2.0 mg, 10 mol%), XantPhos (11.6 mg, 10 mol%), B2pin2 (76 mg, 0.3 mmol) and LiOMe
(19 mg, 0.5 mmol). The vials thenwere purged with argonthreetimes before added dry THF (2 mL). Theseviak
were placed onanalloyplate and the reactionwas performed for 20 hours at 50 °C (aluminum block). Aftemard,
the vials were cooled to room temperature, then the organic phase was removed under reduced pressure and the
crude products were purified by column chromatography on silica gel (eluent: pentane/ethylacetate =5:1 to 2:1).

1 mmolscale: To eachscrew-cap vial (8 ml) equipped with a septum, a small cannula, and a stirring bar wasadded
oxime ester 1a (1.0 mmol), CuCl (5.0 mg, 5 mol%), XantPhos (29 mg, 5 mol%), B2pin. (318 mg, 1.25 mmol) and
LiOMe (95 mg, 2.25 mmol). The vials then were purged with argon three times before added dry THF (5 mL).
These vials were placed on analloy plateand the reaction was performed for 20 hours at 50 °C (aluminum block).
Afterward, thevials were cooled to room temperature, then the organic phase was removed under reduced pressure
and the crude products were purified by column chromatography onsilica gel (eluent: pentane/ethyl acetate =5:1
to 2:1)to give the product3a in 85% yield (266.2 mg).
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BzO\N CuCl (10 mol%),
| P XantPhos (10 mol%) A
+ Bypin >
Ph T2 ioMe (2.5 equiv.), \ Ph
Cl Ph 50 °C, DMF H
1v 3v, 86%

To each screw-capvial (8 ml) equipped with a septum, a smallcannula, and a stirringbarwasadded oxime ester
1v (0.2 mmol), CuCl (2.0 mg, 10 mol%), XantPhos (11.6 mg, 10 mol%), Bopin2 (76 mg, 0.3 mmol) and LiOMe
(19 mg,0.5 mmol). The vials thenwere purged with argonthreetimesbeforeadded dry DMF (2 mL). Theseviak
were placed onanalloyplate and the reactionwas performed for 20 hours at 50 °C (aluminum block). Aftemard,
the vials were cooled to room temperature, then the organic phase was removed under reduced pressure and the
crude products were purified by column chromatography on silica gel (eluent: pentane/ethyl acetate = 10:1) to
give the product3v in 86% yield (40.1 mg).

2.2 General procedure of 3a transform intocompound 4

/O /()
B Ph B
o) HO. EtsN (2 equiv.) . >/\N/( o)
| + J\ - N
Ph Ph Cl DCM, rt, 3 h o~ P
Ph
3a 4,dr=2:1, 88%

The reaction was performed according to an adapted version of a literature procedure.™ To a screw-cap vial
equipped with a magnetic stirring bar were added 3a (31.3 mg, 0.1 mmol, 1.0 equiv.), N-hydroxybenzimidoy!
chloride (0.15mmol, 23.4 mg, 1.5equiv.), EtsN (0.2 mmol, 20.2mg, 2.0 equiv.) and CH.Cl, (2.0 mL). The mixture
was stirred at rt for 3 h. The solvent was removed in vacuo, and the crude products were purified by
columnchromatography on silica gel (eluent: pentane/ethyl acetate =5:1 to 1:1) to give the product 4 in 88%yield
(38.1 mg).

2.3 Generalprocedure of 3a transform intocompound 5

o
/
B i

\O . N
N NaBO3-4H,0- (5 equiv.) Ph—
| >

Ph THF/H,O, rt, 5 h
3a

OH

5,70%

The reaction was performed according to an adapted version of a literature procedure.[®! To a screw-cap vial
equipped with a magnetic stirring bar were added 3a (47 mg, 0.15 mmol, 1.0 equiv.), NaBOs'4H,O (0.9 mmol,
138.5mg, 6.0equiv.)and THF/H,0=1:1(2.0mL). The mixturewasstirredat rt for 5 h. The solventwas removed
in vacuo, and the crude products were purified by columnchromatography on silica gel (eluent: pentane/ethyl
acetate =2:1to0 0:1)to give the product5 in 70% yield (21.3 mg).
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2.4 Generalprocedure of 3atransform intocompound 6

B Br Pd,(dba)s (2 mmol%) \
'\f O . RuPhos (4 mmol%) P/
Ph t-BuONa (4 equiv.) o~

tolunen/H,0, 80 °C, 24h

OMe 6, 40%

3a

The reaction was performed according to an adapted version of a literature procedure.® To a screw-cap vial
equipped with a magnetic stirring bar were was charged with Pd»(dba)s (2.70 mg, 2.0 mol %), RuPhos (2.8 mg,
4.0 mol%), NaOtBu (72.1 mg,0.75mmol, 5.0 equiv),and 3a (47 mg, 0.15mmol, 1.0 equiv.). The vial waspurged
with argon three times before added Toluene/H.O=10:1(0.55mL),and 4-bromoanisole (28 mL, 0.23mmol, 1.5
equiv). Then the reaction was stirred at 80 °C for 24 h. After reaction, the reaction allowed to cool to room
temperature and was diluted with ethyl acetate (5 mL) and washed with water (10 mL). The aqueous layer was
washedwith ethylacetateandthe combined organic phase were dried over Na>SO4 and concentrated. The residue
was purified by flash chromatography (eluent: pentane/ethyl acetate = 10:1 to 5:1) to give 6 in 40% yield (17,6

mg).

3. Analytical data
4,4-Dimethyl-5-phenyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-pyrrole (3a)

0]
/

B\
\ o)
|
Ph

56.3 mg, colorless oil, yield: 90%. Eluent: pentane/ethyl acetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3)87.74-7.62 (m,2H),7.38 — 7.29(m, 3H),4.25—-4.13 (m, 1H),2.15 (dd, J =124,
6.7Hz, 1H),1.54 (dd,J =15.4,5.2 Hz,1H), 1.52 (dd,J = 12.4,8.8 Hz,1H), 1.33 (s, 3H), 1.32 (s, 3H), 1.26 (s,
12H),1.08 (dd,J=15.4,9.8 Hz, 1H).

3C NMR (75 MHz,CDCl) 5 178.1,135.0,129.1,127.9,127.9,83.0,64.7,50.7,49.9,27.3,26.0,24.9,24.7.
1B NMR (96 MHz,CDCls) 5 33.7.

HR-MS (ESI-TOF) calcd. for C19H2sBNO, [M+H]*: 313.2328; found: 313.2333.

4,4-Dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(o-tolyl)-3,4-dihydro-2H-pyrrole (3b)

53.7 mg, colorless oil, yield: 82%. Eluent: pentane/ethyl acetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3)$7.24—7.17 (m,2H),7.17—7.10(m, 2H),4.25(m, 1H),2.29 (s,3H),2.17(dd, J =
12.5,6.9Hz,1H),1.64(dd,J=15.5,4.8 Hz,1H),1.50(dd,J=12.5,8.5Hz 1H),1.26(s,12H),1.17(s,3H), 1.14
(s,3H),1.07 (dd,J=15.5,10.3Hz 1H).
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13C NMR (75 MHz, CDCls)  179.8,136.3,135.3,130.3,127.9,127.5,124.7,83.1,65.7,52.9,47.8,26.8, 25.5,
24.9,24.7,19.9.

11B NMR (96 MHz, CDCl3) § 33.5.

HR-MS (ESI-TOF) calcd. for CaoHs0BNO, [M+H]*: 327.2484; found: 327.2485.

4,4-Dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(m-tolyl)-3,4-dihydro-2H-pyrrole (3c)

54.3 mg, colorless oil, yield: 83%. Eluent: pentane/ethylacetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3)67.54—-7.49 (m,1H),7.48-7.42(m,1H),7.25-7.19(m, 1H),7.19-7.13(m,
1H),4.23-4.11(m,1H),2.34 (s,3H),2.14 (dd,J=12.4,6.7 Hz,1H),1.55(dd, J=15.4,5.0 Hz, 1H), 1.51(dd,
J=12.4,8.8Hz,1H),1.32(s,3H),1.31(s,3H),1.26 (5,12H),1.07 (dd, J=15.4,9.9 Hz, 1H).

BCNMR (75MHz,CDCI3) 6 178.3,137.6,134.9,129.8,128.7,127.7,124.7,83.0,64.6,50.7,49.9, 27.3, 26.0,
24.9,24.6,21.4.

1B NMR (96 MHz,CDCls) 6 33.5.

HR-MS (ESI-TOF) calcd. for C20H30BNO, [M+H]*: 327.2484; found: 327.2478.

5-(3-Fluorophenyl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-
pyrrole (3d)

0

/

B\
o)

=Z

54.3 mg, colorlessoil, yield: 82%. Eluent: pentane/ethylacetate=5/1to 2/1.

!H NMR (300 MHz, CDCls) *H NMR (300 MHz, Chloroform-d) 6 7.48 — 7.36 (m, 2H), 7.34—7.25(m, 1H),
7.09-6.98(m,1H),4.24—-4.11 (m,1H),2.15(dd,J=12.5,6.7Hz,1H),1.52 (dd,J=12.5,8.7Hz,1H),1.48
(dd,J=15.4,55Hz,1H),1.31(s,3H),1.30 (s,3H),1.25 (5,12H),1.08(dd, J=15.4,9.5 Hz, 1H).

BCNMR (75MHz,CDCI:) 6 176.9(d,J=2.2Hz),162.4(d,J=245.4Hz),137.2(d,J=7.5Hz),129.5(,J =
8.1Hz),123.5(d,J=3.0Hz),116.0(d,J=21.2Hz),115.0(d,J=22.5Hz),83.0,64.8,50.7,49.9,27.2,25.9,
24.9,247.

1B NMR (96 MHz,CDCl;) §33.7.

YF NMR (282 MHz,CDCl3)§-113.2.

HR-MS (ESI-TOF) calcd. for C19H7BFNO, [M+H]*: 331.2233; found: 331.2233.

4,4-Dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(p-tolyl)-3,4-dihydro-2H-pyrrole (3¢)

49.7 mg, colorless oil, yield: 76%. Eluent: pentane/ethylacetate=5/1to 2/1.
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1H NMR (300 MHz, CDCls)§7.64 — 7.58 (m, 2H), 7.18 - 7.12(m, 2H), 4.23 — 4.11(m, 1H), 2.35 (s, 3H), 2.13
(dd,J =12.4,6.7 Hz, 1H),1.53(dd, J=15.4,5.2 Hz, 1H), 1.51 (dd, J =12.4,8.8 Hz, 1H), 1.33(s, 3H), 1.33 (s,
3H),1.26 (s, 12H),1.07 (dd, J=15.4,9.8 Hz, 1H).

15C NMR (75 MHz,CDCls) § 177.9,139.1,132.1,128.7,127.9,83.0,64.5,50.6,50.1,27.4, 26.0, 24.9,24.7,
21.3.

1B NMR (96 MHz, CDCls) 5 33.0.

HR-MS (ESI-TOF) calcd. for CaoHz0BNO, [M+H]": 327.2484; found: 327.2487.

5-(4-(tert-Butyl)phenyl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methy|)-3,4-dihydro-2H-
pyrrole (3f)

O

/

B\
O

=Z

t-Bu

57.6 mg, colorless oil, yield: 78%. Eluent: pentane/ethyl acetate=5/1to 2/1.

'H NMR (300 MHz,CDCl5)87.69-7.63 (m, 2H),7.38 - 7.32(m, 2H),4.23-4.10(m,1H),2.14(dd,J =12 4,
6.7Hz,1H),1.53(dd,J=15.3,5.5Hz,1H),1.51(dd,J=12.4,8.8 Hz,1H), 1.35 (5,3H), 1.33 (5,3H), 1.31s,
9H),1.27 (s,6H),1.26 (s,6H),1.06 (dd, J=15.3,9.8 Hz, 1H).

BC NMR (75 MHz,CDCls) 6 177.7,152.2,132.0,127.7,124.9,83.0,64.5,50.6,50.1, 34.6,31.2,27.4,26 .1,
24.9,24.7.

1B NMR (96 MHz,CDCls) 6 34.0.

HR-MS (ESI-TOF) calcd. for C23H3sBNO, [M+H]*: 369.2953; found: 369.2956.

5-(4-(Benzyloxy)phenyl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y [)methyl)-3,4-dihydro-2H-
pyrrole (39)
0
/
B

N\

0]

=Z

BnO
36.1 mg, colorless oil, yield: 43%. Eluent: pentane/ethylacetate=5/1to 2/1.

1IH NMR (400 MHz, CDCls) §7.73 - 7.68 (m, 2H), 7.44 — 7.32 (m, 5H), 6.97 — 6.92 (m, 2H), 5.08 (s, 2H), 4.20
~4.11(m,1H),2.14 (dd,J=12.4,6.7 Hz,1H),1.53(dd, J=15.4,5.2 Hz, 1H), 1.51 (dd, J =12.4,8.7 Hz, 1H),
1.35(s,3H),1.34 (s,3H),1.27 (s,6H),1.26 (s, 6H), 1.06 (dd, J = 15.4, 9.8 Hz, 1H).

15C NMR (101 MHz, CDCls)$177.2,159.7,136.7,129.5,128.6, 128.0, 127.5,114.3,83.0, 69.9, 64.3, 50 5,
50.3,27.5,26.1,24.9,24.7.

1B NMR (128 MHz, CDCls) 5 33.4.

HR-MS (ESITOF) calcd. for CosHssBNOs [M+H]*: 419.2746; found: 419.2746.
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4,4-Dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(4-(trifluoromethyl)phenyl)-3,4-
dihydro-2H-pyrrole (3h)
O
/
B

\

@)

=Z

CF3

53.4 mg, colorless oil, yield: 70%. Eluent: pentane/ethyl acetate=5/1to 2/1.

!H NMR (300 MHz,CDClI3)67.83—-7.72 (m, 2H),7.63—-7.56(m, 2H),4.28 —4.16 (m, 1H),2.17(dd, J=12.5,
6.7Hz,1H),1.55(dd,J=12.5,8.7Hz,1H),1.50(dd,J=15.4,5.6 Hz,1H), 1.32 (5,3H), 1.31 (5,3H), 1.26 (s,
12H),1.11(dd,J=15.4,9.4 Hz,1H).

BC NMR (75 MHz,CDCl5) 6 177.2,138.6,131.0 (q,J=32.6 Hz),128.3,124.9(q,J=3.8 Hz),124.0 (q,J =
272.0Hz),83.1,65.1,50.8,49.8,27.1,25.9,24.9,24.7.

B NMR (96 MHz,CDCls) 8 32.7.

¥F NMR (282 MHz,CDCl3) 5-62.8.

HR-MS (ESI-TOF) calcd. for C2oH27BFsNO, [M+H]": 381.2201; found: 381.2202.

5-(4-Bromophenyl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-
pyrrole (3i)
o)
/
B

N\

o)

=Z

Br
69.8 mg, colorless oil, yield: 89%. Eluent: pentane/ethylacetate=5/1to 2/1.

1IH NMR (300 MHz, CDCls)$7.58 — 7.52 (m, 2H), 7.47 — 7.41(m, 2H),4.21 — 4.09 (m, 1H), 2.12(dd, J =12 5,
6.8 Hz, 1H),1.50 (dd,J=12.5,8.8 Hz, 1H), 1.46 (dd, J=15.4,5.3 Hz, 1H), 1.29 (s, 3H), 1.28 (5, 3H), 1.23 s,
12H),1.06 (dd, J=15.4,9.5 Hz, 1H).

13C NMR (75 MHz, CDCl;) *C NMR (75 MHz, CDCl5) §177.0,133.8,131.1,129.5,123.5,83.0, 64.7,50.6,
49.9,27.2,25.9,24.8,24.6.

1B NMR (96 MHz, CDCls) §33.2.

HR-MS (ESI-TOF) calcd. for C1sH2/BBINO, [M+H]*: 391.1433; found: 391.1437.

5-(3,4-Dichlorophenyl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y)methyl)-3,4-dihydro-2H-
pyrrole (3j)

0
/
B\
\ 0
Cl '
cl

47.4 mg, colorless oil, yield: 62%. Eluent: pentane/ethylacetate=5/1to 2/1.

!H NMR (300 MHz,CDClI3)67.86—7.70 (m,1H),7.53(dd,J=8.3,2.0Hz,1H),7.41(d,J=8.4 Hz,1H),4.23
-4.12(m,1H),2.15(dd,J=12.5,6.8 Hz,1H),1.52(dd,J=12.5,8.3Hz,1H),1.46 (dd,J=15.4,5.1 Hz,1H),
1.31(s,3H),1.30(s,3H),1.25(s,12H),1.09 (dd, J=15.4,9.3 Hz,1H).
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13C NMR (75 MHz, CDCls) § 175.9, 134.9, 133.4,132.3,130.0, 130.0, 127.1,83.1,64.9,50.6,50.0, 27.2, 25.9,
24.9,24.7.

11B NMR (96 MHz, CDCl3) § 33.5.

HR-MS (ESI-TOF) calcd. for C19H26BClNO, [M+H]": 381.1548; found: 381.1548.

5-(Benzo[d][1,3]dioxol-5-yl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-
2H-pyrrole (3k)

0
B,
N 0
o |
N
0

37.9mg, colorless oil, yield: 53%. Eluent: pentane/ethyl acetate=5/1 to 2/1.

!H NMR (300 MHz,CDClI3) 6 7.26 (d,J = 1.8 Hz,1H),7.23 (dd,J=8.0,1.8 Hz,1H),6.77 (d,J = 8.1 Hz, 1H),
5.95 (s, 2H), 4.20 —4.07 (m, 1H), 2.12 (dd, J =12.4,6.7 Hz, 1H), 1.50 (dd, J =12.4,8.8 Hz, 1H) 1.48 (dd, J =
15.4,5.4Hz,1H),1.32(s,3H),1.31 (5,3H),1.25(s,12H),1.05 (dd, J=15.4,9.6 Hz, 1H).

BCNMR (75 MHz,CDCls) 5 177.1,148.4,147.4,129.0,122.1,108.6,107.7,101.1,83.0,64.2,50.5,50.3,
27.4,26.1,24.9,24.7.

1B NMR (96 MHz,CDCls) 6 33.7.

HR-MS (ESI-TOF) calcd. for Co0H26BNO4 [M+H]*: 357.2226; found: 357.2225.

4,4-Dimethyl-5-(naphthalen-1-yl)-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-
pyrrole (31)
O
/
B

N O
o

62.5mg, colorless oil, yield: 86%. Eluent: pentane/ethylacetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3)$68.02—-7.93 (m,1H),7.85-7.79(m,2H),7.49 - 7.41(m,3H),7.35(dd,J=7.1,
1.3Hz,1H),4.47-4.34(m,1H),2.28(dd,J=12.5,6.9 Hz,1H),1.73 (dd,J =15.6,4.7 Hz, 1H),1.67 (dd,J =

12.5,8.6 Hz,1H),1.29(s,12H),1.23(s,3H),1.15 (s,3H),1.17 (dd,J=15.6,10.0 Hz, 1H).

BC NMR (75 MHz,CDCl3) 6 179.1,133.5,133.4,132.0,128.3,128.0,126.0,126.0,125.7,125.0,124.4,83.1,
66.0,53.1,47.9,26.9,25.5,24.9,24.7.

1B NMR (96 MHz,CDCls) 6 33.7.

HR-MS (ESI-TOF) calcd. for C23H30BNO, [M+H]": 363.2484; found: 363.2484.

4,4-Dimethyl-5-(naphthalen-2-yl)-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-
pyrrole (3m)
O
/
B

N\

N O
|

67.6 mg, colorless oil, yield: 93%. Eluent: pentane/ethyl acetate=5/1 to 2/1.
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IH NMR (300 MHz, CDCls)$8.17 (s, 1H),7.92 — 7.79 (m, 4H), 7.53 — 7.43(m, 2H),4.33 - 4.19(m, 1H), 2.21
(dd,J =12.4,6.7 Hz, 1H),1.59(dd, J=12.4,8.9 Hz, 1H), 1.58 (dd, J =15.4,5.2 Hz, 1H), 1.44 (s, 3H), 1.42 (s,

3H),1.28 (s, 12H), 1.15 (dd, J=15.4,9.7 Hz, 1H).

15C NMR (75 MHz,CDCls) § 177.9, 133.6,132.8,132.4,128.5,127.6,127.5,127.4,126.5,126.1,125.8, 83.0,

64.8,50.8,50.2,27.5,26.2,24.9,24.7.

1B NMR (96 MHz, CDCl5) 33.7.

HR-MS (ESI-TOF) calcd. for C2sHs0BNO; [M+H]*: 363.2484; found: 363.2477.

5-(Furan-2-yl)-4,4-dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-pyrrole
3n)
0]
/
B

N\

N 0
|
~
\ o)
30.9 mg, colorless oil, yield: 51%. Eluent: pentane/ethylacetate=5/1to 2/1.
'H NMR (300 MHz,CDCl3)67.48(d,J=1.4Hz,1H),6.87 (d,J=3.5Hz,1H),6.44 (dd,J=3.5,1.8 Hz, 1H),
4.27-4.15(m,1H),2.14(dd,J=12.6,7.0Hz,1H),1.64(dd,J=15.4,4.7Hz,1H),1.46 (dd, J=12.6,8.4 Hz,
1H),1.41(s,3H),1.29 (s,3H),1.26 (s,6H),1.25 (s,6H),1.01 (dd, J=15.4,10.7 Hz, 1H).
BC NMR (75 MHz,CDCls) *C NMR (75 MHz,CDCl3) § 168.7,149.3,143.7,112.2,111.2,83.1,65.8,50.3,
48.8,27.5,25.9,24.9,24.6.
1B NMR (96 MHz,CDCl;) 6 33.2.
HR-MS (ESI-TOF) calcd. for C17H26BNO; [M+H]": 303.2120; found: 303.2122.

4,4-Dimethyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(thiophen-2-yl)-3,4-dihydro-2H-pyrrole
(30)

O
/
B

N\

N o)
|
N
\ S
56.8 mg, colorless oil, yield: 89%. Eluent: pentane/ethylacetate=5/1to 2/1.
!H NMR (300 MHz,CDCl3) 67.41 (dd,J=3.8,1.0Hz,1H),7.30(dd,J=5.1,1.0 Hz,1H),7.00(dd, J=5.1,37
Hz,1H),4.23-4.11 (m,1H),2.15(dd,J=12.6,7.1Hz,1H),1.53(dd,J=12.6,8.3Hz,1H),1.45(dd,J =153,
5.7Hz,1H),1.43(s,3H),1.32 (5,3H),1.24 (s,6H),1.23 (s,6H),1.06 (dd, J=15.3,9.5 Hz, 1H).
BC NMR (75 MHz,CDCl;) 5 171.8,138.6,128.0,127.2,127.1,82.9,65.1,50.5,49.8,27.7,26.1,24.8, 24 6.
1B NMR (96 MHz,CDCls) 5 33.6.
HR-MS (ESI-TOF) calcd. for C17H26BNO,S [M+H]": 319.1892; found: 319.1898.

1-Phenyl-3-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y[)methyl)-2-azaspiro[4.5]dec-1-ene (3p)
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65.0 mg, colorless oil, yield: 92%. Eluent: pentane/ethylacetate=5/1to 2/1.

'H NMR (300 MHz,CDClI3) 8 7.55-7.48 (m,2H),7.36 —7.27(m,3H),4.24—-4.12 (m,1H),2.41 (dd,J =127,
7.1Hz,1H),1.81-1.43(m,9H),1.34 (dd,J=12.7,8.4 Hz,1H),1.25 (5,12H),1.19 — 1.13 (m, 2H), 1.07 (dd, J
=15.4,9.9Hz, 1H).

BC NMR (75 MHz,CDCI3) $179.0,136.0,128.5,128.0,127.7,83.0,65.3,56.7,42.8,35.7,31.8, 25.6, 24.9, 246,
245,23.3,23.1.

B NMR (96 MHz,CDCls) 8 33.9.

HR-MS (ESI-TOF) calcd. for C2H32BNO, [M+H]*: 353.2641; found: 353.2631.

4-Allyl-4-methyl-5-phenyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-pyrrole (3q)

=Z

=
48.8 mg, colorlessoil, dr=1:1, yield: 72%. Eluent: pentane/ethyl acetate=5/1to 2/1.
!H NMR (300 MHz,CDCl3)67.73—7.63(m,4H),7.39—7.30 (m, 6H),5.82 —5.53(m, 2H),5.11—4.90 (m, 4H),
4.27-4.08(m,2H),2.47-2.24(m,5H),1.96(dd,J=12.5,6.7 Hz,1H),1.67 (dd,J=12.6,8.9 Hz,1H), 1.56 -
1.39(m,3H),1.36 (s,3H),1.33 (s,3H),1.27 - 1.23(m, 24H), 1.09(m, 2H).
BC NMR (75MHz,CDCl3)$ 177.2,176.8,135.2,134.5,134.3,129.2,129.1,128.0,128.0,127.8,118.0, 11709,
83.0,65.4,64.8,54.8,54.3,46.0,45.8,43.5,43.3,26.2,24.9,24.7,24.7,24.2 .
1B NMR (96 MHz,CDCls) 5 33.1.
HR-MS (ESI-TOF) calcd. for C2:H30BNO, [M+H]*: 339.2484; found: 339.2489.

4-Allyl-4-methyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(o-tolyl)-3,4-dihydro-2H-pyrrole
@3r)

49.5mg, colorlessoil, dr=1:1, yield: 70%. Eluent: pentane/ethyl acetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3)67.22—7.17(m,4H),7.17—7.10 (m, 4H),5.86 — 5.58 (m, 2H), 5.12—4.92 (m, 4H),
4.31 -4.15(m, 2H), 2.38 - 2.29 (m, 7H), 2.24 — 1.98 (m, 4H), 1.65 - 1.53 (m, 3H), 1.35(dd, J =12.8, 8.1 Hz,
2H),1.26 (s,12H),1.25 (s, 12H),1.17(s,3H), 1.11—1.02(m, 5H).

BC NMR (75MHz,CDCl3) 5 178.7,178.4,136.5,136.5,135.4,135.4,134.4,134.3,130.5,130.4,127.9,12709,
127.4,127.4,124.8,124.8,118.1,117.7,83.0,66.3,65.9,56.4,56.0,44.9,43.9,43.4,42.0,24.8,24.7,24.7, 246,
22.6,20.1,20.0.

B NMR (96 MHz,CDCls) 8 33.9.

HR-MS (ESI-TOF) calcd. for C2H3BNO, [M+H]*: 353.2641; found: 353.2635.
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4-Allyl-4-methyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-5-(m-tolyl)-3,4-dihydro-2H-pyrrole
(3s)

~O

=Z

N
55.1 mg, colorlessoil,dr=1:1, yield: 78%. Eluent: pentane/ethyl acetate=5/1to 2/1.
!H NMR (300 MHz,CDCl3) 6 7.53-7.40(m,4H),7.25—7.14 (m,4H),5.82 - 5.53(m, 2H),5.12—4.91 (m, 4H),
4.26-4.06 (m,2H),2.44-2.25(m,11H),1.95(dd,J=12.5,6.7 Hz,1H),1.65(dd, J=13.0,9.1 Hz,1H), 156 —
1.37 (m,3H),1.35(s,3H),1.32(s,3H),1.26 (s, 12H),1.25(s,12H),1.13-1.03 (m, 2H).
BC NMR (75MHz,CDCls)$ 177.2,176.8,137.7,137.6,135.2,134.6,134.4,129.9,129.8,128.9,128.7,127.8,
127.8,124.8,124.6,117.9,117.8,83.0,83.0,65.4,64.8,54.8,54.3,46.0,45.7,43.6,43.3,26.2,24.9,24.9, 2417,
24.6,24.2,21.4.
1B NMR (96 MHz,CDCls) 5 32.9.
HR-MS (ESI-TOF) calcd. for C22H32BNO, [M+H]*: 353.2641; found: 353.2639.

4-Allyl-4-ethyl-5-phenyl-2-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-pyrrole (3t)

45.2 mg, colorless oil, dr = 5:3, yield: 64%. Eluent: pentane/ethyl acetate=5/1t0 2/1.

!H NMR (300 MHz,CDCl3)67.76 — 7.66 (m, 3.2H),7.39—-7.29 (m, 4.8H),5.82 -5.67 (m, 1H),5.67 - 5.53(m,
0.6H),5.12-4.91(m,3.2H),4.24—-4.06 (m,1.6H),2.54—-2.42(m,1.6H),2.42—2.26(m, 1.6H),2.21-2.07 (m,
1.6H),1.85-1.43 (m,6.4H),1.27 (s,12H),1.26(s,7.2H),1.10-1.00(m, 1.6H),0.91 (t, J=7.5Hz,1.8H),081
(t,J=7.4Hz, 3H).

1BC NMR (75 MHz, CDCl3) § 174.9,174.8, 135.6, 134.8, 134.4,129.2,128.1,128.1,127.9,117.9, 117.8, 830,
66.3,65.7,59.8,59.7,43.4,43.3,42.4,42.0,31.8,30.7,24.9,24.7,9.3.

B NMR (96 MHz,CDCls) 8 33.6.

HR-MS (ESI-TOF) calcd. for C2H3BNO, [M+H]*: 353.2641; found: 353.2639.

4-Allyl-4,5-diphenyl-2-((4,4,5,5-tetramethyI-1,3,2-dioxaborolan-2-yl)methyl)-3,4-dihydro-2H-pyrrole (3u)

36.9 mg, colorless oil,dr=5:1, yield: 46%. Eluent: pentane/ethyl acetate=5/1to 2/1.

'H NMR (300 MHz,CDCl3) 8 7.51-7.43(m, 2H),7.37—7.28 (m, 4H), 7.26 — 7.20(m, 2H), 7.19-7.11 (m, 2H),
5.79-5.62(m,1H),5.12-5.01 (m,2H),4.33-4.20 (m,1H),2.91 (dt,J=7.4,1.2Hz,2H),2.67 (dd, J =134,
79Hz,1H),1.85(dd,J=13.4,7.6 Hz,1H),1.59 (dd,J=15.4,5.5Hz,1H),1.26 (s, 6H), 1.25 (s,6H), 1.17 (dd,
J=15.4,9.8Hz,1H).
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13C NMR (75 MHz, CDCls) § 172.3, 147.4, 133.7, 1335, 129.4, 128.9, 128.6, 127.8, 126.5, 126.2, 118.6, 83.,
67.4,62.2,50.7,40.6,24.9,24.7.

11B NMR (96 MHz, CDCls) 534.3.

HR-MS (ESI-TOF) calcd. for CosHsBNO, [M+H]": 401.2641; found: 401.2632.

3-Allyl-2-phenyl-1H-indole (3v)’

/

Iz _

40.1 mg, colorless solid, yield: 86%. Eluent: pentane/ethylacetate =10/1.

'H NMR (300 MHz,CDCl3) 6 7.99 (br.s,1H),7.55-7.51(m, 1H),7.50— 7.47(m, 2H),7.41-7.36 (m, 2H),
7.32-7.27(m,2H),7.16—7.10 (m,1H),7.08—-7.02 (m, 1H),6.15-5.94(m, 1H),5.04 (dg,J=6.5,1.8 Hz,
1H),4.99 (t,J=1.8Hz,1H),3.56 (dt,J=5.6,1.8 Hz, 2H).

BC NMR (75 MHz,CDCls) 6 137.4,135.9,134.8,133.0,129.4,128.8,127.8,127.6,122.3,119.6,119.4,115.2,
110.8,1105,28.9.

GC-MS (El, 70eV):m/z(%)=233(M*,100),218(27),206 (100),191(9),178 (15),156(11),128(17),108(18),
77 (15).

HR-MS (ESI-TOF) calcd. for Ci7H1sN [M+H]*: 234.1283; found: 234.1287.

7,7-Dimethyl-3,7a-diphenyl-5-((4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methy|)-5,6,7,7a-tetrahydropyrrolo
[1,2-d][1,2,4]oxadiazole (4)

o
B\
Ph)\ o
N
N
0
Ph

38.1 mg, colorlesssolid, dr=2:1, yield: 88%. Eluent: pentane/ethyl acetate =5/1 to 1/1.

!H NMR (300 MHz, CDCls) Data for the major diastereomer:57.83—7.75(m, 2H),7.72—7.66 (m, 2H), 743 —
7.23(m,6H),3.77-3.66 (m,1H),2.24 (dd,J=12.8,7.7Hz,1H),1.69 (dd,J=12.8,5.7Hz,1H),1.59 (dd, J=
15.6,5.1 Hz, 1.5H), 1.50 (dd, J =15.6,11.2 Hz, 1H), 1.29 (s, 3H), 1.20 (s, 12H), 0.78 (s, 3H). Characteristic
signalsfor the minorisomer: 4.18—4.03(m, 1H),1.99(dd,J=11.9,5.1 Hz, 1H), 1.28 (s,3H),1.18 (s, 12H), 1.06
(dd,J=14.7,4.0Hz,1H),0.81(s5,3H),0.72 (dd,J=14.7,12.3 Hz, 1H).

13C NMR (75 MHz, CDCls) 6 160.5, 141.6,130.5, 128.6,128.4, 127.7,127.4,127.3,126.2,112.6, 83.3, 59.3,
47.3,45.8,27.4,24.9,24.5,24 0.

1B NMR (96 MHz,CDCls) 6 33.5.

HR-MS (ESI-TOF) calcd. for C2sH33BN2Os [M+H]": 432.2699; found: 432.2693.

(4,4-Dimethyl-5-phenyl-3,4-dihydro-2H-pyrrol-2-yl)methanol (5)
OH

N
Ph—¢

21.3 mg, yellowoil, yield: 70%. Eluent: pentane/ethylacetate =2/1 to 0/1.
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!H NMR (300 MHz,CDCl3)67.73 —7.59 (m, 2H),7.43-7.32 (m,3H),4.21-4.09(m, 1H),3.93 (dd,J= 112,
4.1Hz,1H),3.57(dd,J=11.2,6.5Hz,1H),2.89 (br.s, 1H),1.96 (dd,J = 12.5,7.0 Hz,1H),1.68 (dd,J = 125,
8.9Hz,1H),1.33(s,3H),1.33 (s, 3H).

BC NMR (75 MHz,CDCl5) 5 181.4,134.5,129.6,128.1,127.8,69.8,65.9,50.7,43.3,27.0, 26 .0.

HR-MS (ESI-TOF) calcd. for C13H17NO [M+H]*: 204.1388; found: 204.1390.

2-(4-Methoxybenzyl)-4,4-dimethy|-5-phenyl-3,4-dihydro-2H-pyrrole (6)

N
Ph—”

O/

17.6 mg, yellowsolid, yield: 40%. Eluent: pentane/ethyl acetate=10/1to 5/1.

'H NMR (400 MHz,CDCl3)67.74—-7.67 (m, 2H),7.41—7.36 (m, 3H), 7.23—-7.19(m, 2H), 6.89—-6.83 (m, 2H),
4.29-4.21(m,1H),3.80(s, 3H),3.30(dd,J=13.5,5.2Hz,1H),2.70(dd,J = 13.5,8.8 Hz,1H),1.94 (dd,J =
12.5,6.7Hz,1H),1.60(dd,J=12.5,8.7 Hz,1H),1.31 (s, 3H), 1.27 (s, 3H).

13C NMR (101 MHz, CDCls) 6 179.4,158.0,134.9, 131.6,130.3, 129.3, 128.1, 127.8, 113.6, 69.5, 55.2, 50.3,
47.3,41.9,27.2,26.0.

HR-MS (ESI-TOF) calcd. for C2oH2sNO [M+H]*: 294.1858; found: 294.1861.

4. Reference
[1] Liu,R.-H.; Wei, D.; Han,B.; Yu, W. ACS Catalysis 2016, 6,6525-6530.

[2] Wang, L.; WangC.J.Org.Chem. 2019, 84, 6547—6556.

[3] Zhang,M.; Liu,S.; Li, H.; Guo, Y.; Li, N.; Guan, M.; Mehfooz, H.; Zhao, J.; Zhang, Q. Chem. Eur.J. 2019,
25,12620-12627.

[4] Cai,S.-H.; Xie, J.-H.; Song, S.; Ye, L.; Feng, C.; Loh, T.-P. ACS Catalysis 2016, 6, 5571-5574.

[5] Zhang, Y.; Yin,Y.; WangH.; Wu, X.-F. Chem. Commun. 2020, 56, 7045-7048.

[6] Yuan,Y.; Wu,F.-P.; Xu, J.-X.; Wu, X.-F. Angew. Chem. Int. Ed. 2020,59,2 -9

[7]1 Du,W.; Zhao,M.-N.; Ren, Z.-H.; Wang, Y.-Y.; Guan, Z.-H. Chem. Commun. 2014, 50, 7437-7439.
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5.1H-, B3C-, 1B- and **F-NMR spectra and HR-MS date copy of products
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ESI-TOF Accurate Mass Report Page 1
Results file: E:\Projects\2007.PRO\SampleDB\2007.rpt
Last modified: Thursday, July 09, 2020 14:31:26
Sample Summary:
Sample File Sample Name User Target Formula  Expected Mass Observed Mass  Error PPM  Error mDa
141 20070910 Yz-137+141 Youcan Zhang  312.2249 C19H28BNO2 313.2328 313.2333 1.6 0.5
314.2295 314.2301 1.9 0.6
332.1889 C22H24N20 333.1967 333.1964 -0.9 -0.3
[
BO%

Chemical Formula: CqgHzgBNO,
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ESI-TOF Accurate Mass Report Page 3
C:\aejfor?gom 6 gample Name:YZ-363+367 UserName:Youcan Zhang

:1:Fy ate:05-Aug-2020 ime:16:33:
Description:MeOH/0.1% HCOOH in H20 90:10 g s

Sample Report (continued):
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:35:42

Page 1

Sample Summary:
Sample File Sample Name User Target Formula
80 20080516 Y2-363+367 Youcan Zhang  302.2042 C17H26BNO3
326.2406 C20H30BNO2

Expected Mass

303.2120

3
3

04.2087
27.2484

328.2451

Observed Mass

303.2122
304.2091
327.2485
328.2455

g

3b

Chemical Fomula: CzoH3oBNO2

Error PPM

HorOo

NWww

Error mDa

cococo
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ESI-TOF Accurate Mass Report Page 2
File:20080518 Sample Name:YZ-374+377 UserName:Youcan Zhang

Vial:1:F,7 Date:05-Aug-2020 Time:16:58:58

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report:
(Time: 0.26) Combine (20:26-85:90) 328.2445 1:TOF MS ES+
-1.8 PPM 2.5e+008
100+ -0.6 mDa
90-
804 354.2599
E -2.5 PPM A
= -0.9 mDa B!?i El‘ot
3 N o "
60-
3 3c 3
% 50 Chemical Formula: CzoH30BNO2 Chemical Formula: C22H32BNO2
40-
E 327.2478
304 -1.8 PPM
g -0.6 mDa
207 355.2632
E 246.1664 272.1823
104
T T T L L T t T T T T T T — +— - m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
ESI-TOF Accurate Mass Report Page 1

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 17:01:26

Sample Summary:

Sample File Sample Name User Target Formula  Expected Mass Observed Mass  Error PPM  Error mDa
82 20080518 YZz-374+377 Youcan Zhang  326.2406 C20H30BNO2 327.2484 327.2478 -1.8 -0.6
328.2451 328.2445 -1.8 -0.6

352.2563 C22H32BNO2 353.2641 353.2631 =2.8 =10

354.2608 354.2599 -2.5 -0.9

Chemical Formula: CzoHsoBNOz
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200710.318.10.fid — Youcan Zhang YZhang-3-365 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 18 — 300.13MHz
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200710.318.12.fid — Youcan Zhang YZhang-3-365 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 18 — 96.29MHz

~
o
&

o
Ei\O
w{
F i/
\\
3d

T T T T T T T T T T T T
60 50 40 30 20 10 0 -10 -20 -30 -40 -50
f1 (ppm)

T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

200713.322.10.fid — Youcan Zhang YZhang-3-365 — Aul9F CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 22 — 282.39MHz
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ESI-TOF Accurate Mass Report
File:20080515

Vial:1:F .4

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Name:YZ-365+372
Date:05-Aug-2020

UserName:Youcan Zhang
Time:16:30:35

Page 3

Sample Report (continued):
(Time: 0.35) Combine (29:34-104:109) 364.2454 1:TOF MS ES+
0.5 PPM 1.2e+009
100+ 0.2 mDa
90
80-
70 o 0
S 4
E 332.2201 L b o
60- -0.0 PPM E L
= -0.0 mDa 34 O 3
* 50 Chemical Formula: C10Hz7BFNO2 Chemical Formula: CzHaoBNO2
40-
304 365.2486
;| 331.2233
20- -0.0 PPM
=0.0 mDa
10
282.1668
0 T T i, o e y T —* : e w/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
ESI-TOF Accurate Mass Report Page 1
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:33:07
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
79 20080515 ¥2z-365+372 Youcan Zhang  330.2155 C19H27BNO2F 331.2233 331.2233 0.0 0.0
332.2201 332.2201 0.0 0.0
362.2406 C23H30BNO2 363.2484 363.2484 0.0 0.0
364.2452 364.2454 0.5 0.2

Chemical Formula- C1gH27BFNO2
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200703.305.10.fid — Youcan Zhang YZhang-3-339 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 5 — 300.13MHz
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200703.305.12.fid — Youcan Zhang YZhang-3-339 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 5 — 96.29MHz
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ESI-TOF Accurate Mass Report
F@Ie:20080510 Sample Name:YZ-339+340
Vial:1:E,7 Date:05-Aug-2020
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report (continued):
(Time: 0.29) Combine (23:29-85:90) 370.2926
1.4 PPM
100- 0.5 mDa
|
90
80
3 328.2456 a’?j;
70+ 1.5 PPM M o
0.5 mDba k
60- 3e
Chemical Formula: CzoH308NO2
L4 50
|
40
E 369.2956
304 0.8 PPM
327.2488 0.3 mDa 371.2959
- 1.2 PPM 3
0.4 mba |329 2484
10 288.2141
|
o . S - N S M e
100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

s25

550.0

UserName:Youcan Zhang
Time:15:29:10

+Bu
Chermical Formula: CoataBNO,

r—r—
600.0

T T T T T T T T T T T T T T
-30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

Page 3

1:TOF MS ES+
1.4e+009

T m/z
650.0



ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:10:24

Page 1

Sample Summary:

Sample File Sample Name User Targel Formula  Expected Mass Observed Mass
74 20080510 YZ-339+340 Youcan Zhang  326.2406 C20H30BNO2 327.2484 327.2487
328.2451 328.2456

368.2875 C23H36BNO2 369.2953 369.2956

370.2921 370.2926

Chemical Fomula: CzgHagBNO2
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200703.306.11.fid — Youcan Zhang YZhang-3-340 — Aul3C CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 6 — 75.48MHz
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200703.306.12.fid — Youcan Zhang YZhang-3-340 — Au11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 6 — 96.29MHz
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ESI-TOF Accurate Mass Report

Page 3

File:20080510 Sample Name:YZ-339+340 UserName:Youcan Zhang
Vial:1:E,7 Date:05-Aug-2020 Time:15:29:10
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report (continued):
(Time: 0.29) Combine (23:29-85:90) 370.2926 1:TOF MS ES+
1.4 PPM 1.4e+009
100, 0.5 mDa
90
80 - o
E 328.2456 8 t %
204 1.5 PPM o N
0.5 ‘lnDn |
E 3e tBu 3.
0 Chemical Formula: CzoH30BNOz Chernical Formula: Ca3HsgBNO,
* 50
40
E 369.2956
30 0.8 PPM
327.2488 0.3 mDa 371.2959
g 1.2 PPM R
20 0.4 mba 329 2484 |
10° 288.2141 I
E | ‘ ;
Ot T ey T P ' mama R e e S B e m/z
100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0
ESI-TOF Accurate Mass Report Page 1
Resullts file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:10:24
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass ~ Error PPM  Error mDa
74 20080510 YZz-339+340 Youcan Zhang  326.2406 C20H30BNO2 327.2484 327.2487 0.9 0.3
328.2451 328.2456 1.5 0.5
368.2875 C23H36BNO2 369.2953 369.2956 0.8 0.3
370.2921 370.2926 1.4 0.5

+Bu
Chemical Formula: CzHagBNO,

s28




200720.402.10.fid — Youcan Zhang YZhang-3-399 — AulH CDCI3 {C:\Bruker\TopSpin3.5pl6} 2007 2 — 400.13MHz
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200720.402.12.fid — Youcan Zhang YZhang-3-399 — Aul1B CDCI3 {C:\Bruker\TopSpin3.5pl6} 2007 2 — 128.38MHz
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ESI-TOF Accurate Mass Report Page 2
File:20080509 Sample Name:YZ-399 UserName:Youcan Zhang
Vial:1:E,6 Date:05-Aug-2020 Time:15:26:36
Description:MeQH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.27) Combine (21:27-89:94) 420.2719 1:TOF MS ES+
1.0 PPM 1.9e+009
100 0.4 mba
piﬁ;
90 B‘o
80 810 3
= Chemical Formula: CogHadBNO;

70

60
*® 50

4 419.2746

-0.0 ppM421.2748

30 0.0 mpa

20- 338.1936

16 :/552 .2091

(S —— e e e s
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:09:45

Page 1

Sample Summary:

Sample File Sample Name User Targel Formula  Expected Mass
73 20080509 Yz-399 Youcan Zhang  418.2668 C26H34BNO3 419.2746
420.2715

8n0
Chemical Formula CogHa4BNO;

T T T T T T T T T T T T
22 21 20 19 18 1.7 16 1.5 1.4 13 1.2 1.1

Observed Mass ~ Error PPM  Error mDa
419.2746 0.0 0.0
420.2719 1.0 0.4

~

f1 (ppm)
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it jt 1
U_l " ‘
e ey T R
&8 8 8 88632
N = = ISR e
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f1 (ppm)
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200706.f335.11.fid — Youcan Zhang YZhang-3-344 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 35 — 75.49MHz
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200706.f335.12.fid — Youcan Zhang YZhang-3-344 — 11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 35 — 96.32MHz
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200706.f335.13.fid — Youcan Zhang YZhang-3-344 — F19 CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 35 — 282.44MHz
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ESI-TOF Accurate Mass Report Page 3
File:20080511 Sample Name:YZ-343+344 UserName:Youcan Zhang
Vial:1:E 8 Date:05-Aug-2020 Time:16:13:49
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report (continued):
(Time: 0.41) Combine (34:40-104:109) 382.2172 1:TOF MS ES+
0.8 PPM 1.0e+009
1001 0.3 mba
90 |
80- P‘j;
8,
] | " 0
704 | !
E CF5 bl
60— Chemical Formula: CagHp7BFaNO,
o 50
40
381.2202
304 0.3 PPM
0.1 mDa
E 383.2204
20
104
300.1389
L’ e e £ e s T —~——+ J T A L (S -~~’Lv*~'v"v —r - T — m/z
200.0 300.0 400.0 500.0 600.0 700.0 800.0
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ESI-TOF Accurate Mass Report Page 1

Results file: E:\Proj )08.PRO! DB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:16:22

Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
75 20080511 YZz-343+344 Youcan Zhang  352.2563 C22H32BNO2 353.2641 353.2639 -0.6 -0.2
354.2608 354.2608 0.0 0.0
380.2123 C20H27BNO2F3 381.2201 381.2202 0.3 0.1
382.2169 382.2172 0.8 0.3
ot
o
&
CFy 3h
Chemical Formula: CaoHzBFaNO,
200706.f334.10.fid — Youcan Zhang YZhang-3-345 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 34 — 300.20MHz
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200706.f334.11.fid — Youcan Zhang YZhang-3-345 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 34 — 75.49MHz
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200706.f334.12.fid — Youcan Zhang YZhang-3-345 — 11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 34 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 3
File:20080512 Sample Name:YZ-342+345 UserName:Youcan Zhang

Vial:1:F,1 Date:05-Aug-2020 Time:16:19:39

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report (continued):
(Time: 0.33) Combine (27:33-95:99) 1:TOF MS ES+
4.5e+008
100 394.1382
so—%
80-
3 s t
70 8
. N o
= !
60
Br 3
q Chemical Formula: C ygHzBEMNO,
*® 50
40
E 391.1437
304 1.0 PPM
E 0.4 mDa
203 395.1415
10 310.0625 641.1229
05—y T T - S " Y }" : L T — — o - r - : m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0
ESI-TOF Accurate Mass Report Page i
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:22:11
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass ~ Error PPM  Error mDa
76 20080512 Y¥2z-342+345 Youcan Zhang  338.2406 C21H30BNO2 339.2484 339.2489 1.5 0.5
340.2451 340.2457 1.8 0.6
390.1355 C19H27BNO2Br 391.1433 391.1437 1.0 0.4
392.1400 392.1406 15 0.6

Br
Chemical Formula: C4gHz,88N0

s36



200716.307.10.fid — Youcan Zhang YZhang-3-375 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 7 — 300.13MHz

SO'T
80°T
o't
or'T
4
sTT
0E'T
€T
wT
T
LT

cTNeNNaa
Snnin ST
NN N
N SN\

81'C

€Ty
STy
STy
9Ty
LTy
8T’
8Ty
%4
[Uad
jx44
1144
jxad

//I/

22 21 20 19 18 1.7 16 15 14 13 1.2 1.1

f1 (ppm)

"t

1.5

&

YT
m\ 0zT
L0°€
mﬁ STE

W 0Tt
8T'T

Feot

Foor

EF 660
00T

M\ 00T

0.5

1.0

2.0

6.0 5.0 4.5 4.0
f1 (ppm)

6.5

200716.307.11.fid — Youcan Zhang YZhang-3-375 — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 7 — 75.48MHz

vt
AN
wﬂ*

e

00S ~
905~

6'v9 —

9°9L
0LL W
vLL

TE8 —

Tz
0°0€T N
0°0€T
£7TeT H
YEET
6'bET 7

6°SLT —

cl

]

170

150 140 130 120 110

160

190 180

200

f1 (ppm)

s37



200716.307.12.fid — Youcan Zhang YZhang-3-375 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 7 — 96.29MHz
i
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ESI-TOF Accurate Mass Report Page 2
File:20080507 Sample Name:YZ-375 UserName:Youcan Zhang

Vial:1:E .4 Date:05-Aug-2020 Time:15:21:28

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report:

(Time: 0.51) Combine (43:49-120:125) 382.1516 1:TOF MS ES+
0.3 PPM 8.0e+008
100 0.1 mba

90

5 2
B,
N o
70 384.1483 ks J

cl
60 [ Chemical Formula: € gHzoBCENO,

o 50

40
381.1548,
30 -0.0 PPM
=0.0 mDa

20-

104 |

1385.1515

. RN O NN

T . T v e T - -
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0

——— m/z
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:03:07

Page 1

Sample Summary:

Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
71 20080507 ¥2-375 Youcan Zhang  380.1470 C19H26BNO2C12 381.1548 381.1548 .0 0.0
382.1515 382.1516 0.3 0.1
pi
B,
i (]
cl d
¢l )
Chemical Formuls: CgHagBCLNO,
200713.308.10.fid — Youcan Zhang YZhang-3-373 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 300.13MHz
SUIIRARR & RREa R Rulula B iR 2008 RRRITLRNRNEEES
NRRRNRNN GG " FFFFFFFFFFFFF PRSPy putut ul g S (R s
=~V | T N TN emmm——
o
E\
6]
“({
s
< ",
e 3k J‘
4 7 [ v / / /
T T T T T T T T T T T T T
2 21 20 19 18 1.7 16 15 14 1.3 1.2 1.1 1.0
f1 (ppm)
I
it it 1y
it
) T T T T T G T
no S s s < ang 8w
e S S S S [ECESRNEC
aa = N = = R ™S
T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.(
f1 (ppm)
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200713.308.12.fid — Youcan Zhang YZhang-3-373 — Au11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 96.29MHz
3
[
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< N
o 3k

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ~-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
f1 (ppm)

s40



" ESI-TOF Accurate Mass Report

Page 2
Fi}e:20080517 Sample Name:YZ-368+373 UserName:Youcan Zhang
Vial:1:F.6 Date:05-Aug-2020 Time:16:35:44
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.25) Combine (19:25-84:89) 358.2195 1:TOF MS ES+
0.6 PPM 1.1e+009
100 0.2 mba
90
80
f Pi
70 N, 0
3 320.1864 £
60- 1.6 PPM 0 *
3 0.5 mDa Chermical Formula: CzpHzeBNO4
o 50
40
304
4 319.1896 359.2228
204 1.3 PPM
3 0.4 mDa
10; 252.1240
h r L\ll 1 U - r i : T I . m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 00.0 1000.0 1100.0
. i o = = — |
ESI-TOF Accurate Mass Report Page1 '/
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:38:16
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
81 20080517 YZ-368+373 Youcan Zhang  318.1814 C17H26BNO2S 319.1892 319.1898 1.9 0.6
320.1859 320.1866 2.2 0.7
356.2148 C20H28BNO4 357.2226 357.2225 -0.3 0.1
358.2193 358.2195 0.6 0.2
Ja)
= i
N o
o |
<

3k

Chermical Formula: CagHzeBNO,
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~
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f1 (ppm)

ESI-TOF Accurate Mass Report Page 3
File:20080515 Sample Name:YZ-365+372 UserName:Youcan Zhang

Vial:1:F,4 Date:05-Aug-2020 Time:16:30:35

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report (continued):

(Time: 0.35) Combine (29:34-104:109) 364.2454 1:TOF MS ES+
0.5 PPM 1.2e+009

100- 0.2 mDa

90

80

70
i B«pt "
3 N o o
= 332.2201 . i )N
E ~0.0 PPM
E -0.0 mDa 3 ‘ 3l

* 50 Chemical Formula: C1gHz7BFNO2 Chemical Formuls: CosHasBNO;

40-

=0 365.2486
331.2233
20 -0.0 PPM
=0.0 mDa|

N
10
282.1668

l A \ e ,-,L.L-l L . e m/z

—— — > e . T
100.0 200.0 300.0 400.0 506.0 600.0 700.0 806.0

—+
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:33:07

Page 1

Sample Summary:
Sample File Sample Name User Targe! Formula  Expected Mass Observed Mass  Error PPM  Error mDa
79 20080515 YZ-365+372 Youcan Zhang  330.2155 C19H27BNO2F 331.2233 331.2233 0.0 0.0
332.2201 332.2201 0.0 0.0
362.2406 C23H30BNO2 363.2484 363.2484 0.0 0.0
364.2452 364.2454 0.5 0.2
gk
Ot
Chemical Formula CzzHagBNO2
200713.306.10.fid — Youcan Zhang YZhang-3-366 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 6 — 300.13MHz
N RO OO NNTIMAION I ON@OE N ON T SR RVON OO0 T TN M NSO MANOANOIN TN DO O o
SRR R RRRRRRRRRRRNNNAT I AN ANNNYN NN ANN-TQeonNT T NN~
BRRNNNNNNNNNNNNNNNSNNNNNNN NN NN N FFFFFFETTFFFEE T PRI el ek kSR B N
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ESI-TOF Accurate Mass Report

Page 2
File:20080514 Sample Name:YZ-366+385 UserName:Youcan Zhang
Vial:1:F,3 Date:05-Aug-2020 Time:16:51:17

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report:
(Time: 0.27) Combine (21:27-86:91) 364.2446 1:TOF MS ES+
-1.6 PPM 3.7e+008
100 -0.6 mDa
o
&
90 N} o
50 (T P
3 Chemical Formula: C2Hz0BNO2
70 |
i |
60
® 50
40
E 363.2477
30 -1.9 PPM
-0.7 mDa/365.2480
N
20-
E 282.1665 I
10 272.1828_ ‘ 2961824 |
[ T e o o S WS O — r T — T ——————————— m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
ESI-TOF Accurate Mass Report Page 1

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:53:46

Sample Summary:
Sample File Sample Name User Targel

78 20080514 YZ-366+385 Youcan Zhang 352.2563
362.2406

Formula

C22H32BNO2
C23H30BNO2

Expected Mass Observed Mass ~ Error PPM  Error mDa
353.2641 353.2635 -0.6
354.2608 354.2603 -0.5
363.2484 363.2477 =BT
364.2452 364.2446 -0.6

COT w

Chemical Formula: CzaHagBNO2
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o
©
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T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70

ESI-TOF Accurate Mass Report
File:20080516

Vial:1:F,5

Description:MeOH/0.1% HCOOH in H20 90:10

T
60 50 40 30 20 10 O
f1 (ppm)

Sample Name:YZ-363+367
Date:05-Aug-2020

T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

Page 2
UserName:Youcan Zhang
Time:16:33:09

Sample Report:

1:TOF MS ES+

(Time: 0.25) Combine (19:25-81:86) 304.2091
1.3 PPM
100 0.4 mba
90
80
70
60-
® 503
40-
3 303.2122
56 0.7 PPM
E 0.2 mba
sl 305.2125
10 222.130¢ 246-1672 |
3 I
| ||
| 1
0 . - ; ) B NS N + . y
150.0 200.0 250.0 300.0 350.0 400.

s48

1.1e+009
N ‘Oi
!
o T
Chemical Formula: Cy;HzoBNO;
T T S e e e e T g m/z
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:35:42

Page 1

Sample Summary:
Sample File Sample Name User Targel Formula
80 20080516 Y2-363+367 Youcan Zhang  302.2042 C17H26BNO3
326.2406 C20H30BNO2

T T T T T T T T T T T T T
22 21 20 19 18 1.7 16 1.5 14 13 1.2 1.1 1.0

c#\?
Lo 3n

Chemical Formula: Cy7HzeBNO;

Expected Mass

303.2120
304.2087
327.2484
328.2451

Observed Mass

303.2122
304.2091
327.2485
328.2455

Error PPM  Error mDa
0.7 0.2
1.8 0.4
0.3 0.1
1.2 0.4

~
~

f1 (ppm)
| I it il 1y

i um [

i 4 ) 3 PECE
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T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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ESI-TOF Accurate Mass Report

; Page 3
File:20080517 Sample Name:YZ-368+373 UserName:Youcan Zhang
Vial:1 F S Date:05-Aug-2020 Time:16:35:44
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report (continued):
(Time: 0.29) Combine (23:29-88:93) 320.1866 1:TOF MS ES+
2.2 PPM 1.1e+009
100 0.7 mDa
90-
E i
804
3 s 30
704 Cherical Formula: CyyH 0BNO,S
60 358.2196
0.8 PPM
E 0.3 mpba
*® 50
40-
3 319.1898
1.9 PPM
30 0.6 mba
20
359.2229
10-
E 252.1241
0- . = l_ dp - < R
200.0 300.0 400.0 : 500.0 ) 600.0 700.0 o
ESI-TOF Accurate Mass Report Page1 "
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:38:16
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
81 20080517 YZ-368+373 Youcan Zhang  318.1814 C17H26BNO2S 319.1892 319.1898 1.9 0.6
320.1859 320.1866 2.2 0.7
356.2148 C20H28BNO4 357.2226 357.2225 -0.3 0.1
358.2193 358.2195 0.6 0.2

N
Cﬂgg
\_s 30

Chemical Formula: Cq7Hz6BN0,S
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200709.308.12.fid — Youcan Zhang YZhang-3-374 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 96.29MHz
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ESI-TOF Accurate Mass Report
File:20080518

Vial:1:F,7

Description:MeOH/0.1% HCOOH in H20 90:10

T
60 50 40 30 20 10 O
f1 (ppm)

Sample Name:YZ-374+377
Date:05-Aug-2020

T T T T T T T T T T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

Page 2
UserName:Youcan Zhang
Time:16:58:58

Sample Report:

Chemical Fomula: CzoH30BNO2

1:TOF MS ES+

(Time: 0.26) Combine (20:26-85:90) 328.2445
-1.8 PPM
100 -0.6 mDa
90
80 354.2599
E -2.5 PPM
70 =0.9 mDa
60+
e 50
404
E 327.2478
30 -1.8 PPM|
-0.6 mDa
20- 355.2632
E 246.1664 272.1823
10 ‘ (
e R

7 T y T T
100.0 200.0

T U T
300.0 400.0

s53

T
500.0

2.5e+008
P
:N
i 0
i
K3
Chemical Formula: CzzHsBNOz
. 1 B/Z
600.0 700.0 800.0



Page 1

-1.8
-1.8

-2.8
=25

—

Error PPM  Error mDa

327.2478
328.2445
353.2631
354.2599

Observed Mass

327.2484
328.2451
353.2641
354.2608

Expected Mass

T
S0'bT
6T
W 90°€
L0°€
B

oot

www.v

W €0

= W €6'€

Chemical Fomula: Cz2Ha2BNO2

Formula
C20H30BNO2
C22H32BNO2

Targel

326.2406
352.2563

File Sample Name User
20080518 Yz-374+377 Youcan Zhang

82
3q.dr=11

ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 17:01:26
Sample Summary:

Sample

200706.f332.10.fid — Youcan Zhang YZhang-3-342 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 32 — 300.20MHz

%OO.N

F+09

e

0.5 0.

1.0

f1 (ppm)

s54




200706.f332.11.fid — Youcan Zhang YZhang-3-342 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 32 — 75.49MHz
N NhmNHoo®mOa
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55 jufiujua gaga A s haha 8 RRR 83 3% e9ee SAIIY
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3q,dr="11
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. " W " v Wy N 0 L L
T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200706.f332.12.fid — Youcan Zhang YZhang-3-342 — 11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 32 — 96.32MHz
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ESI-TOF Accurate Mass Report
File:20080512
Vial:1:F,1

Sample Name:YZ-342+345
Date:05-Aug-2020

Description:MeOH/0.1% HCOOH in H20 90:10

UserName:Youcan Zhang

Time:16:19:39

Page 2

Sample Report:
(Time: 0.28) Combine (22:28-90:95) 340.2457 1:TOF MS ES+
1.8 PPM 4.6e+008
100- 0.6 mba
90
80
70 , jg
B,
3 u ‘o
60- 3
3 3
g 50 F |\c HzoBNO;
3 356.2769 Chemical Formula: CaqHaof 2
40
zo_ 339.2489)
f gl 392.1399
E 5 woa -0.3 PPM
204 =0.1 mDa
T 2581676 310-0621
3 i ‘
0 l'i " Y o 4 A —1—17-~r'4r—rl|~—v‘ . . T 1 . m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0
ESI-TOF Accurate Mass Report Page i
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:22:11
Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass ~ Error PPM  Error mDa
76 20080512 Y¥Z-342+345 Youcan Zhang  338.2406 C21H30BNO2 339.2484 339.2489 1.5 0.5
340.2451 340.2457 1.8 0.6
390.1355 C19H27BNO2Br 391.1433 391.1437 1.0 0.4
392.1400 392.1406 15 0.6

Chemical Formula: Co4HggBNO,

s56



200713.312.10.fid — Youcan Zhang YZhang-3-385 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 12 — 300.13MHz
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200713.312.11.fid — Youcan Zhang YZhang-3-385 — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 12 — 75.48MHz
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200713.312.12.fid — Youcan Zhang YZhang-3-385 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 12 — 96.29MHz

@
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3r,dr=1:1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10 -20 -30 40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
f1 (ppm)
ESi-TOF Accurate Mass Report Page 3
File:20080514 Sample Name:YZ-366+385 UserName:Youcan Zhang
Vial:1:F,3 Date:05-Aug-2020 Time:16:51:17
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report (continued):
(Time: 0.33) Combine (27:33-97:101) 354.2603 1:TOF MS ES+
-1.4 PPM 2.7e+008
100- =0.5 mDa
90 Epj;
N °
It
80- 3,
E N
704 Chemical Formula: CzHa B8N0,
60
® 50
40
3 353.2635
304 -1.7 PPM
i -0.6 mDa|355.2638
V
20
364.2450
| [-0.5 peM
29 272.1828 [ %! mon
ol S S Y S Lt ! i s == SRS M
100.0 200.0 300.0 400.0 500.0 700.0 800.0

s58




ESI-TOF Accurate Mass Report Page 1
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:53:46

Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
78 20080514 YZ-366+385 Youcan Zhang  352.2563 C22H32BNO2 353.2641 353.2635 -1.7 -0.6
354.2608 354.2603 -1.4 -0.5
362.2406 C23H30BNO2 363.2484 363.2477 -1.9 -0.7
364.2452 364.2446 =16 -0.6
o1
wA{ ©
]
&y,
N
Chemical Formula: CozHg,BNO,
|
|
200706.f333.10.fid — Youcan Zhang YZhang-3-343 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 33 — 300.20MHz
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200706.f333.11.fid — Youcan Zhang YZhang-3-343 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 33 — 75.49MHz
N NONOTODANBRRRO 0D
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200706.f333.12.fid — Youcan Zhang YZhang-3-343 — 11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 33 — 96.32MHz
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Page 2

ESI-TOF Accurate Mass Report
File:20080511 Sample Name:YZ-343+344 UserName:Youcan Zhang
Vial:1:E,8 Date:05-Aug-2020 Time:16:13:49
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.28) Combine (22:28-86:91) 354.2608 1:TOF MS ES+
0.0 PPM 6.7e+008
100~ 0.0 mDa
90 o i
E\O
80- N
3s
70 N\
4 Chemical Formula: CopHs,BNG,
60-]
® 50
40
E 353.2639)
30 -0.6 PPM
3 -0.2 mDa|355.2640
204
3 272.1823
104
E 20008 480.3474
T e A T vk . T - %) T T S (L S e T Tm/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0
ESI-TOF Accurate Mass Report Page 1
Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:16:22
Sample Summary:
Sample File Sample Name User Target Formula  Expected Mass Observed Mass  Error PPM  Error mDa
75 20080511 YZ-343+344 Youcan Zhang  352.2563 C22H32BNO2 353.2641 353.2639 -0.6 -0.2
354.2608 354.2608 0.0 0.0
380.2123 C20H27BNO2F3 381.2201 381.2202 0.3 0.1
382.2169 382.2172 0.8 0.3

3s
N

Chemical Formula: CozHzBNO,

s61




200630.321.10.fid — Youcan Zhang YZhang-3-322 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 21 — 300.13MHz
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200630.321.11.fid — Youcan Zhang YZhang-3-322 — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 21 — 75.48MHz
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200630.321.12.fid — Youcan Zhang YZhang-3-322 — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 21 — 96.29MHz
E
[
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160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

f1 (ppm)
ESI-TOF Accurate Mass Report Page 2
File:20080506 Sample Name:YZ-322 UserName:Youcan Zhang
Vial:1:E,3 Date:05-Aug-2020 Time:15:18:54
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.30) Combine (24:30-88:93) 354.2609 1:TOF MS ES+
0.3 PPM 4.7e+008
100 0.1 mDa
90
" L1
N’ e}
70 ()
3 F 3
2
60 Chemical Formula: CopH3,BNO,
® 50
40
E 353.2639
304 Z0.6 PPM 482.3618
3 -0.2 mDa 355.2640
204 i
272.1827 ABLeSsAg
10- k N483.3647
400.2836 i
o T e R aR |v*7~ L e e — B e e — mf 2
100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0

s63



Page 1

b H\ﬁm.ﬁ

/o

—

Error PPM  Error mDa

——

353.2639
354.2609

Observed Mass

353.2641
354.2608

Expected Mass

_——

Formula

Chemical Formula: CazH3:8NO;

C22H32BNO2
//

Targe!
352.2563

File Sample Name User
YZ-322 Youcan Zhang

20080506

Results file: E:\Projects\2008.PRO\SampleDB\2008.mpt
70

Last modified: Wednesday, August 05, 2020 15:54:36

ESI-TOF Accurate Mass Report
Sample Summary:
Sample

200716.308.10.fid — Youcan Zhang YZhang-3-378 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 300.13MHz
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f1 (ppm)




200716.308.11.fid — Youcan Zhang YZhang-3-378 — Aul3C CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 75.48MHz
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200716.308.12.fid — Youcan Zhang YZhang-3-378 — Au11B CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 96.29MHz
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ESI-TOF Accurate Mass Report
File:20080508

Vial:1:E,5

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Name:YZ-378
Date:05-Aug-2020

Page 2

UserName:Youcan Zhang
Time:16:06:18

Sample Report:

1:TOF MS ES+

(Time: 0.42) Combine (35:41-120:125) 402.2601
-2.0 PPM 3.8e+008
100 —0.8i mDa
3 |
90
80
0o
B, i
70 N 2
f
< P
60 h L™
3 Chernical Formula, CogHsBNO,
® 50
40
3 401.2632
30- ~-2.2 PPM403.2632
E -0.9 mba/
20+ ‘
104 361.2209
220.1122 320.1821 l
(R S e e o S RN _..,‘»aafﬁ-LaV‘Mﬁ, —r T r r m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
ESI-TOF Accurate Mass Report Page 1
Resuilts file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:08:47
Sample Summary:
Sample File Sample Name User Target Formula  Expected Mass Observed Mass ~ Error PPM  Error mDa
72 20080508 Y2-378 Youcan zhang  400.2563 C26H32BNO2 401.2641 401.2632 -2.2 -0.9
402.2609 402.2601 -2.0 -0.8
pt
8,
N 0
|
Ph 3u
2

Chemical Formula: CagHaoBNO,

s66



200630.322.10.fid — Youcan Zhang YZhang-3-320 — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 22 — 300.13MHz
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200630.322.11.fid — Youcan Zhang YZhang-3-320 — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 22 — 75.48MHz
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Elemental Composition Report

Youcan Zhang YZ-320

Mass Calc. Mass mDa PPM Formula
234.1287 234.1283 0.4 1.7 C17 H16N (M+H)+
U
Youcan Zhang XEVO-GZXSTOFRYEATI0Y
Y2-320 \ Ph MeOHD 1% HCOOH n H20 60 10
20080505 42 (0 465) N 1 TDFAEES"
100+ 2211082 H 188e+007
3v
Chemical Fi la: Cy7H 5N
e emical Formula: C47H4sl
356 1645
% 183 0893
2080771 235.1321 3571689
16507 2.0952 399 1506 52337
sl A e o [ 150 4241035 465R 521 174853 2281 S0 g sagarrs e

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 640 660 B0 600 620 640

s68



200626.334.10.fid — Youcan Zhang YZhang-3-36a — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 34 — 300.13MHz
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200626.334.11.fid — Youcan Zhang YZhang-3-36a — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 34 — 75.48MHz
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200626.334.12.fid — Youcan Zhang YZhang-3-36a — Aul1B CDCI3 {C:\Bruker\TopSpin3.6.0} 2006 34 — 96.29MHz
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ESI-TOF Accurate Mass Report
File:20080520

Vial:1:E,1

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Name:YZ-36A

f1 (ppm)

Date:05-Aug-2020

Sample Report:

(Time: 0.64) Combine (56:62-(1:2+123:128))

100

90

80

70

60

L 504

404

304

E 336.2112

104 314.2292

[\ S

1
T

T T T T T T T T T T T T T T T T T
100 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160

UserName:Youcan Zhang
Time:16:43:30

433.2663
-0.9 PPM
-0.4 mDa

432.2693
-1.4 PPM434.2693
-0.6 mba/”

N
[ 455.2481

1:TOF MS ES+
7.8e+008

Chemical Formula: CagHs:BN;05

887.5063

886.5088/888-5092

—rTr -
200.0 300.0
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:46:02

Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass Observed Mass  Error PPM  Error mDa
84 20080520 YZ-36A Youcan Zhang  431.2621 C26H33BN203 432.2699 432.2693 -1.4 -0.6
433.2667 433.2663 -0.9 -0.4
Chermical Formula: CzgHagBN20;
200702.308.10.fid — Youcan Zhang YZhang-3-36C — AulH CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 300.13MHz
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200702.308.11.fid — Youcan Zhang YZhang-3-36C — Au13C CDCI3 {C:\Bruker\TopSpin3.6.0} 2007 8 — 75.48MHz
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ESI-TOF Accurate Mass Report Page 2
File:20080521 Sample Name:YZ-36C UserName:Youcan Zhang

Vial:1:E,2 Date:05-Aug-2020 Time:16:46:05

Description:MeOH/0.1% HCOOH in H20 90:10

Sample Report:

(Time: 0.27) Combine (21:27-86:91) 1:TOF MS ES+
1.2e+009

204.1390

209 1.0 PPM
E 0.2 mDa
90

80

70 G

E Ph
60-] v
% 5

E Chemical Fommula: C4:HyNO

20y 205.1426

. SN Y0 S S S — by ’ e T S oy |
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
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ESI-TOF Accurate Mass Report

Results fi

: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:48:37

Page 1

Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass
85 20080521 Y2-36C Youcan Zhang  203.1310 C13H17NO 204.1388

N
Ph—(’
5

Chemical Formula: C N0

Observed Mass

204.1390

Error PPM  Error mDa

1.0 0.2

200720.405.10.fid — Youcan Zhang YZhang-3-36d — AulH CDCI3 {C:\Bruker\TopSpin3.5pl6} 2007 5 — 400.13MHz
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200720.405.11.fid — Youcan Zhang YZhang-3-36d — Au13C CDCI3 {C:\Bruker\TopSpin3.5pl6} 2007 5 — 100.63MHz
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f1 (ppm)
ESI-TOF Accurate Mass Report Page 2
Fgle:20080522 Sample Name:YZ-36D UserName:Youcan Zhang
Vial:1:E,3 Date:05-Aug-2020 Time:16:56:25
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.28) Combine (22:28-84:89) 294.1861 1:TOF MS ES+
1.0 PPM 1.0e+008
100 0.3 mDa
90
ELE
70
60 Pheg
3 ¢ 07
L4 50 Chemical Formula: CpgH2:NO
40 ‘
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3 295.1894
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ESI-TOF Accurate Mass Report

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:58:53

Sample Summary:
Sample File Sample Name User Targel Formula  Expected Mass

86 20080522 YZ-36D Youcan zhang 293.1780 C20H23NO 294.1858

Ph:
o~
6

Chemical Fommula: CagHzNO

ESI-TOF Accurate Mass Report
File:20080519 Sample Name:YZ-404
Vial:1:F,8 Date:05-Aug-2020
Description:MeOH/0.1% HCOOH in H20 90:10

Observed Mass

294.1861

Error PPM  Error mDa

1.0

UserName:Youcan Zhang

Time:16:40:55

0.

3

Page 2

Sample Report:

(Time: 0.25) Combine (19:25-98:103)

1:TOF MS ES+

3.9+007
6 218.1544
90-
80
o
4 i
o
70 N
1 I
60-
E Chemical Formula: CagHagBNO,
w 503
40+
3 328.2447
-1.2 PPM
304 246.1667 g’ Ton
20-
104 202.1594 .l l E”'z”sul.aoss
5 il u)ﬂh ‘Lill Y_“l.“ ol : : i : ;3
200.0 400.0 600.0 800.0 1000.0
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ESI-TOF Accurate Mass Report Page 1

Results file: E:\Projects\2008.PRO\SampleDB\2008.rpt
Last modified: Wednesday, August 05, 2020 16:43:27

Sample Summary:
Sample File Sample Name User Targe! Formula  Expected Mass Observed Mass  Error PPM  Error mDa
83 20080519 Y2-404 Youcan Zhang  326.2406 C20H30BNO2 327.2484 327.2479 -1.5 -0.5

328.2451 328.2447 =1.2 -0.4

Chemical Formula: CagHaoBNO,

s76



