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1. General Information

Reagents, solvents, and analytical methods:

Unless otherwise noted, all reactions were carried out under a carbon monoxide or nitrogen
atmosphere. Alkenes were synthesized according to existing method. The reagents were ordered from
Sigma-Aldrich, TCI, ABCR, and Acros, and used without purification. All solvents were dried by
standard techniques and distilled prior to use. Column chromatography was performed on silica gel
(200-300 meshes) using N-pentane (bp. 36.1 °C), dichloromethane and ethyl acetate as eluent. All NMR
spectra were recorded at ambient temperature using Bruker Avance |11 HD 300 NMR (1H, 300 MHz;
3C{tH}, 75 MHz; 11B, 96 MHz), Bruker ARX 400 NMR spectrometers (*H, 400 MHz; 3C{'H}, 101
MHz, 1B 128 MHz). H NMR chemical shifts are reported relative to TMS and were referenced via
residual proton resonances of the corresponding deuterated solvent (CDCls: 7.26 ppm) whereas 13C{*H}
NMR spectra are reported relative to TMS via the carbon signals of the deuterated solvent (CDCls: 77.0
ppm,). Data for 'H are reported as follows: chemical shift (3 ppm), multiplicity (s = singlet, d = doublet,
t=triplet, = quartet, quint = quintet, m = multiplet, br = broad), coupling constant (Hz), and integration.
All 13C NMR spectra were broad-band *H decoupled. However, signals for the carbon attach to boron,
C(alkyl)-B, are usually too broad to observe in the 13C{*H} NMR spectra. Coupling constants are
reported to 0.5 or 1 Hz accuracy. Gas chromatography (GC) analyses were performed on an Agilent
HP-7890A instrument with an FID detector and HP-5 capillary column (polydimethylsiloxane with 5%
phenyl groups, 30 m, 0.32 mm i.d. 0.25 pum film thickness) using argon as carrier gas. High resolution
mass spectra (HRMS) were recorded on an Agilent 6210 system.

Because of the high toxicity of carbon monoxide, all the reactions should be performed in an

autoclave. The laboratory should be well-equipped with a CO detector and alarm system.

S2



2. Optimization of Reaction Conditions
Table S1. Optimization of solvent.

o) o

DG N)K/th DG N)W

PA(TFA), (5 mol%) H bh

i Xantphos (5 mol%) Bpin O '
NW + CO + Byping + | IMesCuCl (10 mol%) 3a + .
2| 2
| H K,CO; (2 equiv.) o ‘
N et 070 i DG _N
g o
1a 22 solvent (0.2 M), 70 °C G N)K/WPh w

|

Ph Bpin O Ph DG

3a" 6b
Entry solvent 3a (%) 3a’ (%) 3a”’ (%) 6b (%)
1 Toluene 17 30 6 0
2 CHsCN 11 9 0 0
3 THF 13 26 3 0
4 1,4-dioxane 17 30 9 0
5 DMSO 29 8 0 8
6 DCM 29 18 9 0
7 DCE 29 19 10 0
8 CHCl3 24 14 18 0
9 PhCI 20 28 9 0
10 DCE/CHsCN (4:1) 29 20 7 0
11 ‘AmyIOH - - - -
12 HFIP - - - -

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), Bopin, (1.5
equiv.), Pd(TFA). (5 mol%), Xantphos (5 mol%,), | MesCuCl (10 mol%), K-.COs (2 equiv.), CO (10bar), solvent
(0.2 M), 70 °C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using 1,3 5-
trimethoxybenzene as internal standard. N.R.=No reaction.

Table S2. Optimization of palladium source.

o]

o)
DGN)K/WPh DG.NW

[Pd] (5 mol%) H Ph

Xantphos (5 mol%) Bpin O

o)
| o 3a 3a'
51\'“){/\/ . CO+ Buping @/ IMesCuCl (10 mol%) . ‘
H K,CO3 (2 equiv.) lo) o) N
=N . DG Z
|
Ph Bpin O Ph bG

3a” 6b
Entry [Pd] 3a(%) 3a’ (%) 3a” (%) 6b(%)
1 PA(TFA). 29 8 0 8
2 Pd(OAC): 34 8 0 0
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3 PdCI 26 8 0 8
4 Pd2dbaz (2.5) 25 8 0 10
5 [Pd(17-CsHs)Cl]2 (2.5) 41 14 0 4
6 [Pd(cinnamyl)Cl]2 (2.5) 36 14 0

7 Pd(PPhz)4 24 8 0 10

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), Bzpin, (1.5
equiv.), [Pd] (5 mol%), Xantphos (5 mol%), IMesCuCl (10 mol%), K.COs (2 equiv.), CO (10 bar), DMSO (0.2
M), 70 °C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using 1,3,5-
trimethoxybenzene as internal standard.

Table S3. Optimization of copper source.

o) 0]
N)K/WPh DG NW
)

[Pd(n3-C3Hs)Cll, (2.5 mol%) PG

[0} Xantphos (5 mol%) Bpin O Ph
W CO + B,pi ©/| [Cu] (10 mol%) 3a s
N + + Bopin, + .
‘ _N H K2CO3 (2 equiv.) o o | /N
1a

o DG
|
Ph Bpin O Ph be

3" ob
Entry [Cu] 3a (%) 3a’ (%) 3a”’ (%) 6b (%)
1 IMesCuCl 41 14 0 4
2 IPrCuCl - - - -

3 CuCl 33 6 0 14
4 CuBr 41 12 0 6
5 Cul 50 12 0 11
6 Cu(OTf)2 20 10 0 21
7 CuCl: 16 6 0 5
8 Cu(CHsCN4)BF4 42 12 0 13
9 CuBre SMe> - - - -

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), Bzpin, (1.5
equiv.), [Pd(n3-CsHs)ClI]2 (2.5 mol%), Xantphos (5 mol%), [Cu] (10 mol%), K.COs (2 equiv.), CO (10 bar),
DMSO (0.2 M), 70°C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using
1,3,5-trimethoxybenzene as internal standard. N.R. =No reaction.
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Table S4. Optimization of ligand.

[Pd(n3-C3H5)Cll, (2.5 mol%)
o) Ligand (5 or 10 mol%) Ph
I Cul (10 mol% DG-NM
WNNZ 4 o+ Bpin, + ( ) N _
H K,COj (2 equiv.) Bpin O \
DMSO (0.2 M), 70 °C 3a

o

2a

P <o O @ ,
Ph Ph ! !
3 3 P'Bu
NIP o PAr, Cy,P z CO >/
PP A o PAr, \P ~NH
NP 4 @7
Pth Ph Ph Bu o OO

L1, X = C(CH3),, 54% (S,S)-Ph-BPE (S,S)-QuinoxP* Ar = 3,5-('Bu),-4MeO-CgHy; L7,10% (50:50 er) L8.12% (50:50
10% (50: o er)

L2, X =NH, 47% o, o
L3, X = Si(CHa),, 38% L4, 0% L5, 0% L6, (R)-DTBM-Segphos, <2%

@\Ptsuz P'Bu, PBuPy O oph, @\ /@

Fe
! f r‘" “Ph Ph’ ‘Ar
<> PBu P'Bu, PBUPy PPh; PPh, PPh,
L14, R = H, Ar = 4-MeOCgH,, 44% (50:50 er)
L9, <2% L10, <2% L11, <2% 0 L12, 0% L13, 20% L15, R:‘Bu Ar = 4-MeOCgH,, 47% (50:50 er)
N
'Bu O O / \ />
<Q ; PCy PAdz
Ph._.Ph . 2 P'Bu o /

P P=mBu plo ), Pr Pr 2 ipr P~oH P OAd

Ph 3
O

iPr
L16, 0% L17, 0% L18, 0% L19, 0% L20, 0% L21 "0% L22, 0% L23, 0% L24, 0%
N [ L28.R=Ph <2% O Ph OMe
\ ,P L2 R=cy<2% QP — O O I
0 Rizg r=tBy <2% ‘ PN
L29, R = Bn, <2% °© ) Me 0 Me
Ph / \
. Ar Ar
L25, 0% L30, 0% L31, 0% L32, 15%
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Table S5. Optimization of base.

[Pd(n®-C4Hs)Cll, (2.5 mol%) PC \

0 Xantphos (5 mol%) Bpin O Ph
)W CO + Bupi ©/I Cul (10 mol%) 3a 3a'
N + + Bypin, + "
\ N H Base (2 equiv.) o) O, ‘ _N
1a

o DG
|
Ph Bpin O Ph be

o 0]
N)K/WPh DG NW
H

3a" 6b
Entry Base 3a (%) 3a’ (%) 3a’’ (%) 6b (%)
1 K2CO3 50 12 0 11
2 KHCOs 58 14 0 13
3 Na>COs - - - -
4 NaHCOs - - - -
5 K3POs - - - -
6 K2HPO4 26 12 0 0
7 KH2PO4 - - - -
8 EtsN - - - -
9 NaO'Bu 11 22 2 0
10 LiOMe - - - -
11 NaOEt 11 16 0 0
12 LiO'Bu - - - -
13 KF - - - -
14 KOAc - - - -

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), Bopin, (1.5
equiv.), [Pd(n3-CsHs)Cl]2 (2.5 mol%), Xantphos (5 mol%), Cul (10 mol%), Base (2 equiv.), CO (10 bar), DMSO
(0.2 M), 70 °C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using 1,3 5-
trimethoxybenzene as internal standard.
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Table S6. Optimization of amount of B,pin,, iodobenzene and base.

o) o

DG N)K/WPh DG NW

[Pd(n3-C3Hs5)Cl]; (2.5 mol%) H h

0 Xantphos (5 mol%) Bpin O Ph
L~ O + Buoi ! Cul (10 mol%) 3a 3a’
N + + oping  + +
‘ H KHCO; (z equiv.) 1o o |
_N 3 - DG _N
|
Ph Bpin O Ph DG

3" ob
Entry B2pinz 2a KHCO3 3a(%) 3a’(%) 3a” (%) 6b (%)
1 1.5 2.0 1.5 41 12 0 10
2 1.5 2.0 2.0 58 14 0 13
3 1.5 2.0 2.5 49 18 0 5

4 1.5 2.0 3.0 50 20 0

5 1.5 15 2.0 45 16 0

6 1.5 1.7 2.0 49 16 0 6
7 1.5 2.0 2.0 58 14 0 13
8 1.5 2.5 2.0 51 14 0 10
9 1.5 3.0 2.0 34 16 9 10
10 1.3 2.0 2.0 43 14 0 14
11 1.5 2.0 2.0 58 14 0 13
12 1.7 2.0 2.0 49 14 0 5
13 2.0 2.0 2.0 47 16 0 2

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (x equiv.), Bzpin: (y equiv.),
[Pd(n3-C3Hs)Cl]2 (2.5 mol%), Xantphos (5 mol%), Cul (10 mol%), KHCO; (z equiv.), CO (10 bar), DMSO
(0.4 M), 70 °C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using 1,3 5-
trimethoxybenzene as internal standard.
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Table S7. Optimization of concentration.

o

(o}
N Ph DG NW

[Pd(n3-C3Hs)Cll, (2.5 mol%) PG \

0 Xantphos (5.0 mol%) Bpin O Ph
PN o+ B ! Cul (10 mol%) 3a 3"
N + + oping  + +
‘ H KHCO; (2 equiv.) o |
_N 3 . ¢} DG _N
|
Ph Bpin O Ph DG

3a" 6b
Entry DMSO (x M) 3a (%) 3a’ (%) 3a”’ (%) 6b (%)
1 0.4M 43 14 0 2
2 0.2M 58 14 0 13
3 0.1M 40 12 0 24

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), Bzpin, (1.5
equiv.), [Pd(n3-C3Hs)Cl]2 (2.5 mol%), Xantphos (5.0 mol%), Cul (10 mol%), KHCOs (2 equiv.), CO (10 bar),
DMSO0 (0.2 M), 70°C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using
1,3,5-trimethoxybenzene as internal standard.

Table S8. Optimization of catalyst and ligand ratio.

0]

o}
DG.N Ph DG NW

[Pd(n*-C3Hs)Cll, (x mol%) H i

o Xantphos (y mol%) Bpin O Ph
I Cul (10 mol% 3a 3a’
NW + CO + Bypin, + ©/ ( b) . ‘
\ N H KHCO; (2 equiv.) o o _N
1a

o DG
Ph Bpin O Ph bG

3a" 6b
Entry Xy 3a (%) 3a’ (%) 3a”’ (%) 6b (%)

1 1:2 14 2 8 0

2 2:4 49 18 0 4

3 2.5:5 58 14 0 13

4 3:6 36 10 0 14

5 4:8 44 20 0 17

6 2.5:6 45 10 0 12

Reaction conditions: N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), iodobenzene (2.0 equiv.), B2pin, (1.5
equiv.), [Pd(n3-CsHs)ClI]2 (x mol%), Xantphos (y mol%), Cul (10 mol%), KHCO; (2 equiv.), CO (10 bar),
DMSO (0.2 M), 70°C, 18 h. Yields were determined by *H NMR analysis of the crude reaction mixture using
1,3,5-trimethoxybenzene as internal standard.
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3. General Procedure for Preparing Alkene.

Substrate Synthesis (Yields are unoptimized)

(o} (o} (o} (o} (o}
_N _N 'Pr _N N _N n-Bu _N
1S 28 3s 4s 58
(o} (0] ] (o}
o
Ty ~ ~ ~ d 7
N = N N cl N ‘ N
_N
6S 78 8S 9s 0 10S
o—/
(o} O Ph
= (0] Me
N
‘ N H ‘ NW N)W N)W
_N H Bn ‘ _N H ‘ _N H
118 128 138 148

3.1 Synthesis of substrate 18S.

e b i SN
Enoicacid (1.3 mmol, commercial sources) was charged intoa 100mL RB flask containing10 mLDCM at room
temperature. Aminopyridine (L0 mmol), EDCI (2.5 g, 13 mmol) and DMAP (122 mg, 1 mmol) were added
sequentially, and the reaction was stirred atroom temperature for 16 h. The brown solution was diluted with DCM

(100 mL), washedwith HCI (100mL, 0.1 mol/L), sat. NaHCO3 (100 mL, x2) and brine (100 mL, x1), and purified
by columnchromatography (20% EtOAc in n-pentane) to afford desired amide substrates.

o
[‘ ;:\N)W
H
_N

N-(Quinolin-8-yl)pent-4-enamide (1S)

!H NMR (300 MHz,CDCls) 6 9.82 (s, 1H),8.90-8.71 (m, 2H),8.16 (dd,J=8.5,1.5 Hz,1H),7.59 - 7.41 (m,
3H),6.04-5.85(m,1H),5.22-5.00(m,2H),2.71-2.47(m, 4H).

13C NMR (75 MHz,CDCl3) 6 170.9,148.1,138.3,136.9,136.4,134.5,127.9,127.4,121.6,121.4,116.5,1157,
37.3,29.5.

3.2 Synthesis of substrate 2S-7S.

Q 1. n-BuLi, ‘Pr,NH (LDA) 2 E\BCB o 2qi?:|v
- n-| ) 2
oo . _ )W
2. RBr, THF " DMAP (10 mol%)

R DCM, r.t., overnlght

n-BuLi (4.1 mL, 2.7 M in toluene 11 mmol) was added dropwise to a cold (0 °C) solution of 'Pr,NH (1.54 mL,
5.05 mmol) in THF (10 mL), and the mixture wasstirred for 30 min. Then, a solution of pent-4-enoic acid (6 mmol)
in THF (10 mL) was added dropwise over 20 min and stirring was continued for another 30 min at the same
temperature. Alkyl bromide (6.5 mmol) was added, and the stirring was continued for another 6 h. The solvent
was removed under reduced pressure. The resulting residue was diluted with water (50 mL) and extracted with
ethylacetate (50 mL). pH of the separated aqueous layer was adjustedto 2 by HCI (6 M) and then extracted with
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ethylacetate. The combined organic layers were washed with brine, dried with Na »SOs, and filtered. The solvent
was evaporated, andthe crudeacid was taken forward to the nextstep without further purification. The crudeacid
(~2-5 mmol)wascharged into a 100 mL RB flask containing 10 mL DCM. 8-Aminoquinoline (0.9 equiv), EDCI
(1.3 equiv)and DMAP (0.1 equiv) were added sequentially, and the reactionwas stirred at room temperature for
16 h. The brown solution was diluted with DCM (100 mL), washed with HCI (100 mL, 0.1 mol/L), sat. NaHCOs
(100 mL, x2) and brine (100 mL, x1), and purified by column chromatography (20% EtOAc in n-pentane) to
afford desired amide substrates.

o
_N 'Pr

2-1sopropyl-N-(quinolin-8-yl)pent-4-enamide (2S)

!H NMR (300 MHz,CDCl3) 6 9.80 (s, 1H),8.93-8.70 (m, 2H),8.14 (dd, J=8.5,1.5 Hz,1H),7.59-7.38 (m,
3H),5.87 (ddt,J=17.0,10.0,7.0 Hz,1H),5.19-5.06 (m, 1H),4.98 (ddt,J=10.0,2.0,1.0 Hz, 1H),2.64 — 2.37
(m,2H),2.30(ddd,J=10.0,7.5,4.2Hz,1H),2.06 (dp,J=8.0,6.5Hz,1H),1.06 (dd,J=8.5,6.5Hz,6H).

BC NMR (75 MHz,CDCl3) 6 173.4,148.1,138.4,136.3,136.0,134.4,127.9,127.4,121.5,121.3,116.6,116 4,
56.1,34.5,30.8,20.7,20.4.

(o]
\ N ~
_N N

2-Allyl-N-(quinolin-8-yl)hex-5-enamide (3S)

!H NMR (300 MHz,CDCl3) 6 9.85 (s, 1H),8.89-8.73 (m, 2H),8.10 (dd, J=8.5,1.5 Hz,1H),7.57—-7.37 (m,
3H),5.95-5.68(m, 2H),5.20-4.92(m, 4H),2.66—2.30(m, 3H),2.26—-2.07(m, 2H),2.01-1.84(m, 1H), 1.69
(dddd,J=13.5,9.0,7.0,4.5Hz,1H).

BC NMR (75 MHz,CDCls3) 6 173.6,148.0,138.3,137.7,136.1,135.4,134.2,127.8,127.2,121.4,121.3,1169,
116.3,115.3,47.9,37.1,31.4.

o]
‘ H)W
_N n-Bu

2-Allyl-N-(quinolin-8-yl)hexanamide (4S)

!H NMR (300 MHz,CDCl3) 6 9.84 (s, 1H),8.90-8.73 (m, 2H),8.14 (dd, J=8.5,1.5 Hz,1H), 7.58 — 7.40 (m,
3H),5.87 (dddd,J=17.0,10.0,7.0,6.5Hz,1H),5.21 - 4.94(m, 2H), 2.55 (dtdd, J=11.0,8.0,6.0,4.5 Hz, 2H),
2.37(tdt,J=8.0,5.5,1.5Hz,1H),1.87-1.72(m,1H),1.68—1.55(m, 1H),1.46 — 1.29(m, 4H),0.93 - 0.82 (m,
3H).

BC NMR (75 MHz,CDCl3) 6 174.0,148.1,138.3,136.2,135.7,134.4,127.8,127.3,121.5,121.3,116.8,116 4,
48.9,37.2,32.2,29.6,22.7,13.9.

(o]
\ N ~
_N

2-Cyclopropyl-N-(quinolin-8-yl)pent-4-enamide (5S)

!H NMR (300 MHz,CDCls) 6 10.06 (s,1H),8.84 —8.64(m, 2H),8.06 (dd, J=8.5,1.5Hz,1H),7.52 - 7.26 (M,
3H),5.86 (ddt,J=17.0,10.0,7.0 Hz,1H),5.13-4.85(m, 2H),2.69-2.40(m, 2H),1.74(ddd, J=10.0,7.5,6.0
Hz,1H),1.15-1.00 (m, 1H),0.68 —0.52(m, 2H),0.45-0.34(m, 1H),0.23(ddd, J=9.5,5.0,1.5 Hz, 1H).
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BC NMR (75 MHz,CDCls) 6 173.2,148.1,1385,136.2,135.8,134.6,127.9,127.4,121.5,121.3,116.7,116 4,
53.5,36.8,13.5,4.9,4.3.

(o]
\ N ~
_N P

2-Allyl-N-(quinolin-8-yl)hept-6-enamide (6S)

'H NMR (300 MHz,CDCls) 6 9.85 (s, 1H),8.88-8.74 (m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H),7.57 - 7.41 (m,
3H),5.95-5.69(m,2H),5.19-4.88(m, 4H),2.56 (dddd,J=9.5,8.0,6.5,4.0Hz,2H),2.43-2.29(m, 1H), 2.16
—-2.04(m,2H),1.90-1.74 (m,1H),1.70—- 1.57 (m, 1H),1.57 - 1.42 (m, 2H).

3C NMR (75 MHz,CDCls) 8 173.9,148.1,138.4,136.3,135.6,134.4,127.9,127.4,121.5,121.4,116.9, 1165,
114.7,48.8,37.2,33.7,32.0,26.7.

(0]
\ N ~
_N

2-1sobutyl-N-(quinolin-8-yl)pent-4-enamide (7S)

'H NMR (300 MHz,CDCl3) 5 9.86 (s,1H),8.87 -8.71 (m,2H),8.15(dd,J=8.5,1.5Hz,1H),7.61 - 7.37 (m,
3H),5.87 (dddd,J=16.5,10.0,7.5,6.5Hz,1H),5.19-4.97 (m, 2H),2.70 - 2.47(m, 2H), 2.33 (dddt, ) =14.0,

7.0,6.0,1.0Hz,1H),1.87-1.62(m,2H),1.40(ddd,J=13.0,8.5,5.0 Hz,1H),0.98(d,J= 6.5 Hz,3H),0.93 (d,
J=6.5Hz,3H).

BC NMR (75 MHz,CDCl3) 6 174.1,148.2,138.4,136.3,135.7,134.4,127.9,127.4,121.5,121.3,116.9,116 4,
46.9,41.7,37.7,26.0,23.3,22.2.

3.3 Synthesis of substrate 8S-12S.
EDCI (1.3 equiv.)
HOLR' ; ’;BU\/UYI:?’\,I::FDA) HO;W /I;?AAOPs(:: L::;v 53\ )W
R DOM. £t overmight

n-BuLi (4.1 mL, 2.7 M in toluene 11 mmol) was added dropwise to a cold (0 °C) solution of 'Pr,NH (154 mL,
5.05 mmol) in THF (10 mL), and the mixture was stirred for 30 min. Then, a solution of carboxylic caid (5 mmol)
in THF (10 mL) was added dropwise over 20 min and stirring was continued for another 30 min at the same
temperature. Ally bromide (6.5 mmol) was added, and the stirringwas continued for another 6 h. The solvent was
removed underreduced pressure. The resulting residue was diluted with water (50 m L) and extracted with ethyl
acetate (50 mL). pH of theseparated aqueous layerwas adjusted to 2 by HCI (6 M) and then extracted with ethyl
acetate. The combined organic layers were washed with brine, dried with Na,SOs, and filtered. The solvent was
evaporated, and the crude acid was taken forward to the nextstep without further purification. The crudeacid (~2-
5 mmol)was chargedinto a100mL RB flask containing 10 mL DCM. 8 -Aminoquinoline (0.9 equiv), EDCI (1.3
equiv)and DMAP (0.1 equiv) were added sequentially, and the reaction was stirred atroom temperature for 16 h.
The brown solution was diluted with DCM (100 mL), washed with HCI(100 mL, 0.1 mol/L), sat. NaHCO3 (100
mL, x2) and brine (100 mL, x1), and purified by column chromatography (20% EtOAc in n-pentane) to afford
desired amide substrates.

o
\ N -
_N Cl
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2-(2-Chlorophenyl)-N-(quinolin-8-yl)pent-4-enamide (8S)

'H NMR (300 MHz,CDCls) 6 10.11 (s,1H),8.82 (dd,J=7.5,1.5Hz,1H),8.71 (dd,J=4.5,1.5 Hz,1H),7.99
(dd,J=8.5,1.5Hz,1H),7.68 (dd,J=8.0,1.5Hz,1H),7.50-7.35(m, 3H),7.29(ddd, J=7.5,4.5,3.0 Hz, 2H),
7.19(td,J=7.5,1.5Hz,1H),5.92(ddt,J=17.0,10.0,7.0Hz,1H),5.35—-4.93(m, 2H),4.53(dd, J=8.0, 7.0 Hz,
1H),3.15(dddt,J=14.5,8.0,6.5,1.5Hz,1H),2.74 (dtt,J =14.0,7.0,1.5 Hz, 1H).

3C NMR (75 MHz,CDCl3) 6 170.1,147.9,138.0,136.6,135.8,135.0,134.2,133.7,129.4,128.6,128.3,1275,
127.2,126.9,121.4,121.3,117.1,116.1,49.4,36.3.
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2-(Benzo[d][1,3]dioxol-5-yI)-N-(quinolin-8-yl)pent-4-enamide (9S)

'H NMR (300 MHz,CDClIs) 6 9.90 (s, 1H),8.78-8.73 (m, 2H),8.12 (dd, J=8.5,1.5 Hz,1H), 7.56 — 7.45 (m,
2H),7.42(dd,J=8.5,4.0Hz,1H),7.04-6.87 (m,2H),6.80(dd,J=8.0,0.5Hz,1H),5.95-5.91 (m, 2H),581
(ddt,J=17.0,10.0,7.0Hz,1H),5.20-4.96 (m,2H),3.73 (t, J = 7.5 Hz,1H),3.06 —2.96 (m, 1H),2.70 — 256
(m,1H).

BC NMR (75 MHz,CDCl3) 6 171.4,148.1,148.0,146.9,138.4,136.2,135.6,134.4,133.1,127.8,127.3,1215,
121.5,1214,117.0,116.3,108.4,108.2,101.0,54.2,37.5.

L
N
\/N H

1-Allyl-N-(quinolin-8-yl)cyclopropane-1-carboxamide (10S)

'H NMR (300 MHz, CDCls) 6 10.36 (s,1H),8.81 (dd,J=4.0,1.5Hz,1H),8.76 (dd,J=7.0,2.0 Hz,1H),8.14
(dd,J=28.5,1.5Hz, 1H), 7.55-7.48 (m, 2H), 7.44 (dd, J = 8.5, 4.0 Hz, 1H), 5.99 (ddt, J = 17.0, 10.0, 65 Hz,
1H),5.46 (dq,J=17.0,1.5Hz,1H),5.19 (dt,J=10.5,1.5Hz,1H),2.64(dt,J=6.5,1.5 Hz,2H),1.44—-1.39 (m,
2H),0.86 -0.80 (m, 2H).

BC NMR (75 MHz,CDCls) 6 172.7,148.0,138.7,136.2,134.9,134.7,127.9,127.4,121.5,121.1,117.9,116.2,
38.2,24.8,15.3.

(o]
\ N ~
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2-Phenyl-N-(quinolin-8-yl)pent-4-enamide (11S)

IH NMR (300 MHz, CDCl3) & 9.93 (s, 1H),8.79 (dd,J = 7.5,2.0 Hz, 1H),8.72 (dd, J = 4.0, 1.5 Hz, 1H), 8.08
(dd,J=8.5,15Hz,1H),7.57-7.43(m,4H),7.43-7.24 (m,4H),5.85(ddt,J=17.0,10.0,7.0 Hz,1H),5.24 -
4.97 (m,2H),3.83 (t,J=7.5Hz,1H),3.21—3.00(m, 1H), 2.80—2.61(m, 1H).

BCNMR (75 MHz,CDCl3) 6 171.3,148.0,139.2,138.3,136.1,135.6,134.4,128.8,128.0,127.7,127.3,127 .2,
121.4,121.4,116.9,116.2,54.6,37.5.

o
~.N Bn

2-Benzyl-N-(quinolin-8-yl)pent-4-enamide (12S)

'H NMR (300 MHz,CDCls) 6 9.76 (s, 1H),8.88 (dd,J = 7.5,1.5Hz, 1H),8.72 (dd,J = 4.0, 1.5 Hz,1H),8.02

(dd,J=8.5,1.5Hz,1H),7.55-7.47(m,1H),7.42(dd,J=8.5,1.5Hz,1H),7.37-7.23(m,5H),7.19-7.11(m,
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1H),5.95 (ddt, J=17.0,10.0,7.0 Hz, 1H),5.27 - 5.06 (m, 2H), 3.28 — 3.15 (m, 1H), 3.02 — 2.87 (m, 2H), 273 —
2.61(m, 1H),2.53—2.41(m, 1H).

15C NMR (75 MHz, CDCl3) § 172.7,147.7,139.2,138.0,135.8,135.1,134.0, 128.7,128.2, 127.5,127.0, 126 1,
121.2,121.2,117.2,116.2,50.5, 38.3, 36.6.

3.4 Synthesis of substrate 13S and 14S.

CH,C(OEt); (5 equiv.) o R o R EDCI (1.3 equiv.) o R
PN n-valeric acid (cat.) T KOH (10 equiv.) i AQ (0.8 equiv.) N\ NW
e, e, _ A Eeeql .
R OH EtO ) HO Z DMAP (10 mol% | H
Toluene, 150 °C, 15 h CH30H/H,0 (1:5) (10 mol%) _N
' ' reflux, 2 h DCM, r.t., overnight

To the mixture of allyl alcohol (10 mmol) and triethyl orthoacetate (9.2 mL, 50 mmol) in toluene (30 mL) was
addedn-valericacid (cat.). The mixture was heated at 150 °C for 15 h. The mixture was cooled and concentrated
under reduced pressure. The crude productwas dissolved in methanol (5 mL), and a solution of potassium
hydroxide (100 mmol) in water (25 mL) wasadded. The mixture was refluxed for 2 h. After cooling, the solution
was washed with ethyl etherandacidified with concentrated HCl to pH 2. The acidic solutionwas extracted with
ethylacetate (3 x20 mL), and combined organic phaseswere dried over Na SO, filtered, and concentrated under
a vacuum. The crude acid was taken forward to the next step without further purification. Thecrudeacid (~4mmol)
was chargedinto a 100 mL RB flask containing 10 mL DCM. 8-Aminoquinocline (0.65g,4.5 mmol), EDCI (1.24
g, 6.5 mmol) and DMAP (61 mg, 0.5 mmol) were added sequentially, and the reaction was stirred at room
temperature for 16 h. The brown solution wasdiluted with DCM (100 mL), washed with HCI (100 mL, 0.1 mol/L),
sat.NaHCO3 (100 mL, x2)and brine (100 mL, x1),and purified by column chromatography (20% EtOAc in n-
pentane) to afford the desired product.

3-Phenyl-N-(quinolin-8-yl)pent-4-enamide (13S)

IH NMR (300 MHz, CDCls) & 9.82 (s, 1H),8.83 (dd,J = 7.5,1.5 Hz, 1H),8.77 (dd, J = 4.0, 1.5 Hz, 1H), 8.07
(dt,J =8.5,1.5Hz,1H),7.54—7.42(m,2H), 7.40—7.30(m, 5H), 7.29— 7.20 (m, 1H), 6.15(ddd, J =17.0, 105,
7.0Hz,1H),5.27-5.11 (m, 2H), 4.24—4.11 (m, 1H),3.11—2.89(m, 2H).

BCNMR (75 MHz,CDCls) 6 169.3,147.8,142.5,140.2,138.0,136.0,134.1,128.4,127.6,127.4,127.0,126 4,
121.3,121.2,116.2,114.9,45.6,43.7.

O Me
‘ NW
~.N

3-Methyl-N-(quinolin-8-yl)pent-4-enamide (14S)

IH NMR (300 MHz, CDCl3) § 9.80 (s, 1H), 8.85—8.75 (m, 2H),8.14 (dd, J=8.5,1.5 Hz, 1H), 7.60 — 7.41 (m,
3H),5.90 (ddd, J=17.0,10.5,7.0 Hz, 1H),5.18—4.93 (m, 2H), 2.89 (dg, J = 13.5, 7.0 Hz, 1H), 2.70 — 2.40 (m,
2H),1.17 (d,J= 7.0 Hz, 3H).

BCNMR (75 MHz,CDClI3) 8 170.4,148.1,142.6,138.3,136.3,134.4,127.9,127.4,121.5,121.4,116.4,11386,
45.2,34.8,19.7.
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CuCly2H,0 EDC, 13equiv) Cl o
G S Sl B O
DMC. r.t., overnight N
A round-bottomed flask (25 mL) was charged with substrate (720 mg, 5 mmol), CuCl-2H,0 (2.5 g, 6 mmol),
LiCI-H20 (0.3 g, 2 mmol) and EtOH (10 mL). The resulting reaction mixture was stirred at reflux. After the
completion of the reaction monitored by TLC, EtOH was removed under reduced pressure. Then ammonium
hydroxide (10 mL, 25% w/w) andwater (10 mL) were added, and the aqueous phase was extracted with EA (30
mL). The combined organic phase was washed with brine (30 mL) and dried over anhydrous Na.SOs. The solvent
was removed under reduced pressure. The crude mixture was purified by chromatography on silica gel to obtain
the desired 5-chloroquinolin-8-amine (220 mg, 25%yield, yellow solid).
The pent-4-enoic acid (111uL, 1.1 mmol) was charged intoa 50 mL RB flask containing 10 mL DCM. 5-
Chloroquinolin-8-amine (142 mg, 0.8 mmol), EDCI (256 mg, 1.1 mmol)and DMAP (15.2mg, 0.11 mmol) were
added sequentially, and the reaction was stirred at room temperature for 16 h. The yellow solution was diluted
with DCM (50 mL), washed with HCI (20 mL, 0.1 mol/L), sat. NaHCO3 (50 mL, x2)and brine (50mL, x1),and
purified by column chromatography (20% EtOAc in n-pentane) to afford the desired product 16S (130 mg, 63%
yield, white sold).
!H NMR (400 MHz,CDCl3) 5 9.76 (s,1H),8.82 (dd,J=4.0,1.5Hz,1H),8.71(d,J=8.5Hz,1H),8.54 (dd, J =
8.5,1.5Hz,1H),7.65-7.45(m,2H),5.92 (ddt,J=17.0,10.5,6.5Hz,1H),5.15 (dq,J=17.0,1.5Hz,1H),5.05
(dg,J =10.5,1.5Hz,1H),2.66(ddd, J=8.0,6.5,1.5 Hz,2H),2.56 (qq,J=6.5,1.5Hz,2H).
13C NMR (101 MHz,CDCl3)6170.9,148.5,138.8,136.7,133.7,133.4,127.2,125.8,124.1,122.2,116.3, 1158,
37.2,29.3.

3.5 Procedure for synthesis of d2-N-(quinolin-8-yl)pent-4-enamide (d2-7d)E!

0 1. (COCl),, DMSO o PhPCDs|
NaOMe o Q DCM,-78°C,05h o~ KO'Bu
NS R
O MeOH, reflux OMe  2.TEA,-78°Ctort 0.5h OMe  THE, overnigth
2

dy-122%

o) D
D o NaOH D 0 EDCI )J\/\)\
D OMe THF/H,0/MeOH D OH DMAP | H

. N
(1:1:1), rt. 1 h DCM, rt. ~ -

Lactone cleavage.[l

Tothe 0.5 M NaOMe solutionin MeOH (4.0 mL, 2.0 mmol) diluted with MeOH (16.0 mL, 1.0 M)was added -
butyrolactone (1.72g,20.0 mmol). The reaction mixture was heated at reflux for 20 h. The reaction mixture was
monitored by TLCusing DCM/pentaneas the mobile phase. After disappearance of starting material, the reaction
mixture was diluted with Et,O (50 mL), filtered off through a pad of celite and silica. After washing with Et.0,
the filtrate was concentrated under reduced pressure. The residue was purified by flash chromatography on silica
gel (DCM/pentane) to give methyl 4-hydroxybutanoate as pale yellow oil (1.45 g, 52%).

Alcohol oxidation.!!

Toa solution of oxalyl chloride (1.1 mL, 13.5 mmol)in DCM (30 mL, 0.3 M)wasadded DMSO (1.95mL, 269
mmol) dropwisely at -78 oC under argon atmosphere. After stirring for 30 min at -78 oC, the solution of 4-

hydroxybutanoate (1.459,12.3 mmol) in DCM (12 mL)wasadded tothe reaction mixture, and resulting mixture
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wasstirred at-78 °C for 30 min. Triethylamine (8.5 mL, 61.0 mmol) was added, and the mixture could warm to
room temperature gradually and stirred for 30 min. The reaction mixture was monitored by TLC using
EA/penatene = 1:1 as the mobile phase. After disappearance of starting material, the reaction mixture was
quenched with distilled water (50 mL) and extracted with DCM (3x50 mL). The combined organic layer was
washed with aqueousNH.CI (2x100mL) and brineand dried over MgSO4 and concentrated under reduced pressure
to give methyl 4-oxobutanoate as pale-yellow oil (1.43, quant.). The residue was used in the next step without
further purification.

Wittig reactionl®

Inan ovendried flask, methyl do-triphenylphosphonium iodide (0.919, 1.2 equiv.) wastakenandto this abs. THF
(1.6 mL/mmol) was added. The suspension was cooled to 0 °C, t-BuOK (0.4 g, 1.2 equiv.) was added and the
resulting yellow suspensionwas stirred at 0 °C for 45 min. Tothis suspension, a solution of methyl 4-oxobutanoate
(3 mmol) in THF (0.7 mL/mmol) wasadded dropwise and the resulting mixture was warmed gradually to rt. and
stirred at rt for 16 h. Reaction mixture was concentrated under reduced pressure and filtered over Celite®. The
filtrate wasconcentrated under reduced pressureto afford yellow oil. The residue wasused in the next step without
further purification.

Ester hydrolysisand amide bond formation (d2-7d)

To a solution of methyl pent-4-enoate-5,5-d, (~115 mg, ~1.0 mmol) in THF/H.O0/MeOH=1:1:1(2.0 mL, 10 M)
was added lithium hydroxide monohydrate (83.5 mg, 2.0 mmol). The reaction mixture was stirred at room
temperature for 1 h. The reaction mixture was monitored by TLC using EA/pentane = 1:3 as the mobile phase.
After disappearance of starting material, the reaction mixture was diluted with distilled water (25 mL) and
extractedwith EA (3x25mL). The aqueouslayerwas acidified with 2 M HClat0 °C and extracted with EA (3x25
mL). The combined organic layer was dried over MgSO. and concentrated under reduced pressure to give pent-4-
enoic-5,5-d; acid aspale-yellow oil (~1 mmol). The residue was used in the nextstep without further purification.
Thecrude acid (~1 mmol) was chargedinto a100mL RB flask containing 10 mL DCM. 8-Aminoquinoline (187
mg, 1.3 mmol), EDCI(24.8 g, 1.3 mmol) and DMAP (15 mg, 0.1 mmol) were added sequentially, and the reaction
was stirred at room temperature for 16 h. The brown solution was diluted with DCM (100 m L), washed with HCI
(30 mL, 0.1 mol/L), sat. NaHCO3 (30 mLx2) and brine (30 mLx1), and purified by column chromatography (20%
EtOAc in n-pentane) to afford the desired product.

. S /;J 22%
AQWD

7d

1H NMR (300 MHz, CDCl3) 5 9.82 (s, 1H), 8.85 - 8.75 (m, 2H),8.15 (dd, J= 8.5, 1.5 Hz, 1H), 7.57 - 7.41 (m,
3H),6.00-5.87 (m, 1H),5.19 —5.11(m, 0.39H),5.09 — 5.00 (m, 0.39H), 2.67 (ddd, J =8.0, 6.5, 1.5 Hz, 1.84H),
2.62-2.53(m, 1.88H).

D-80%
o DD TN
AQ S
Bpin O
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d2-6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-yl)hexanamide
(7e)

Pentane/EA=3:1 (Rf=0.35),yellowoil (25.0 mg, 54% yield).

!H NMR (300 MHz,CDCl3)59.86 (s,1H),8.89-8.67 (m,2H),8.15(dd, J=8.3,1.7 Hz,1H),7.72(dd, J =38,
1.1Hz,1H),7.58(dd,J=5.0,1.2 Hz,1H),7.56 - 7.46 (m,2H),7.44(dd, J=8.3,4.2 Hz,1H),7.09 (dd, J = 5.0,
3.8Hz,1H),3.18-3.13(m, 1.2H),2.74—2.59 (m, 1.82H),2.10—-1.85(m, 2H), 1.52 (td,J =8.2,7.3,5.1 Hz, 1H),
1.28(d,J=3.8Hz,12H).

3C NMR (75 MHz,CDCls) 8 192.9,171.7,148.0,144.0,138.4,136.3,134.6,133.1,131.8,127.9,127.9, 1274,
121.5,121.3,116.4,83.3,41.4,37.6,26.6,24.8,24.8.

4. General Procedure for anti-Borocarbonylation of alkenes.

Cul (10 mol%)
[Pd(n3-C3H5)Cll, (2.5 mol%)

o R? 2
_ Xantphos (5.0 mol%) o R
N + CO + Bypiny, + Ar—I Ar
H ] KHCO3 (2.0 equiv.) AQ

DMSO (0.2 M), 70°C, 18 h R' Bpin O

(AQ)

A 4 mL screw-cap vialwas charged with [Pd(77-CsHs)Cl]2 (0.9 mg, 2.5 mol%), Cul (1.9 mg, 10 mol%), Xantphos
(2.9 mg, 5 mol%), B2pin2(38.1 mg, 1.5 equiv.), N-(quinolin-8-yl)pent-4-enamide (0.1 mmol), KHCO3 (20.0 mg,
2.0 equiv.) and an oven-dried stir bar. The vial was closed with a Teflon septum and cap and connected to the
atmosphere via a needle. After DMSO (0.2 M) and iodobenzene (2.0 equiv.) were added with a syringe under
argon atmosphere, the vialwas movedto analloy plate and put intoa Parr 4560 series autoclave (300 mL) under
an argon atmosphere. At room temperature, the autoclave was flushed with CO three times and charged with 10
barof CO. The autoclave was placed ona heating plate equipped with a magnetic stirrerandanaluminum block.
The reaction mixture washeated to 70 °C for 12 h. The reaction was then quenched upon addition of water (10
mL) and the mixture was extracted with EA (10 mL). The combined organic phase was dried using NazSQsand
then concentrated in vacuo. The crude productwas purified by column chromatography onsilica gel to afford the
corresponding product.

5. Spectroscopic Data of Products

5.1 Failed substrates

Cl

Bpin O Bpin O  Me NR
20% trace o

@%M@@@NQ

trace trace

5.2 Date of Products

o
| H
N Bpin O

6-Ox0-6-phenyl-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide (3a)
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Pentane/EA=3:1 (Rf=0.35), yellowoil (23.3 mg,51% yield).

'H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.83-8.74 (m, 2H),8.15(dd,J=8.5,1.5Hz,1H),7.99 - 7.91 (m,
2H),7.57-7.46 (m,3H),7.46 -7.40 (m,3H),3.24(d,J=7.0Hz,2H),2.69 (t,J =8.0 Hz,2H),2.09-1.90 (m,
2H),1.51(dqg,J=9.0,6.5Hz,1H),1.29 (5,6H),1.27 (s,6H).

13C NMR (75 MHz, CDCls) 6 200.0,171.8,148.0,138.4,136.9,136.3,134.6,132.8,128.4,128.0,127.9,127 4,
121.5,121.3,116.4,83.2,41.1,37.7,26.6,24.8,24.7.

1B NMR (96 MHz, CDCl5) & 33.4.

HRMS (ESI): calcd for [M+H]" C27H21BN204459.2455, found: 459.2458.

oM
o e

| N
2N Bpin O

6-(4-Methoxyphenyl)-6-0xo-N-(quinolin-8-y1)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide
(3b)

Pentane/EA=3:1 (Rf=0.20), colorless oil (32.4 mg, 66% yield).

'H NMR (300 MHz, CDCls) 6 9.86 (s, 1H),8.86 —8.72 (m, 2H),8.14 (dd, J=8.5,1.5 Hz,1H),7.97 - 7.90 (m,
2H),7.56-7.41(m,3H),6.93-6.86 (m,2H),3.85(s,3H),3.18 (dd, J=7.0,1.5Hz, 2H),2.68 (dd,J=8.5,70
Hz,2H),2.12-1.86 (m,2H),1.54 -1.43(m, 1H),1.29(s,6H),1.27 (s, 6H).

13C NMR (75 MHz,CDCl3) 6 198.5,171.9,163.3,148.0,138.4,136.3,134.6,130.3,130.0,127.9,127.4,1215,
121.2,116.4,113.5,83.1,55.4,40.7,37.8,26.7,24.8,24.8.

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

HRMS (ESI): caled for [M+H]" C2sH33BN20O5489.2561, found: 489.2572.

M
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6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y)-6-(p-tolyl)hexanamide (3c)
Pentane/EA=3:1 (Rf=0.35),yellowoil (25.0 mg,53% yield).

'H NMR (300 MHz,CDClIs) 6 9.87 (s, 1H),8.82-8.75 (m, 2H),8.14 (dd, J=8.5,1.5 Hz,1H),7.89 - 7.82 (m,
2H),7.56 —7.46 (m,2H),7.44 (dd,J=8.5,4.0 Hz,1H),7.24 - 7.18(m, 2H),3.29-3.12(m, 2H),2.68 (1, J=8.0
Hz,2H),2.39 (s,3H),2.11-1.88 (m,2H),1.50 (dg,J=8.5,7.0 Hz, 1H),1.29 (s,6H),1.27 (s, 6H).

BC NMR (75 MHz,CDCls) 6 199.6,171.8,148.0,143.5,138.4,136.2,134.6,134.4,129.1,128.1,127.9,127 4,
121.5,121.2,116.4,83.1,41.0,37.7,26.7,24.8,24.7,21.6.

HRMS (ESI): calcd for [M+H]* C2sH33BN204473.2611, found: 473.2612.

Et
o
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6-(4-Ethylphenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide (3d)
Pentane/EA=3:1 (Rf=0.35),yellowoil (34.0 mg, 70% yield).
IH NMR (300 MHz, CDCl3) & 9.95-9.81 (m,1H),8.86 — 8.70 (m,2H),8.15(dd, J = 8.5, 1.5 Hz,1H),7.92 -
7.84(m,2H),7.57—7.46 (m,2H),7.44 (dd, J = 8.5,4.0 Hz, 1H),7.27 - 7.22 (m, 2H),3.21 (d, J = 7.0 Hz, 2H),
2.69(m,4H),2.11-1.87(m, 2H),1.56—1.44(m, 1H),1.29(s, 6H), 1.27 (s, 6H), 1.23 (t, J= 7.5 Hz, 3H).
BCNMR (75 MHz,CDCl3) 6 199.6,171.9,149.7,148.0,138.4,136.3,134.7,128.2,127.9,127.4,121.5,1213,
116.4,83.1,41.0,37.7,28.9,26.7,24.8,24.8,15.2.
1B NMR (96 MHz, CDCls) & 33.6.
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HRMS (ESI): calcd for [M+H]* C2sH3sBN204487.2768, found: 487.2772.

t
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6-(4-(tert-Butyl)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)hexanamide (3e)

Pentane/EA=3:1 (Rf=0.35),yellowoil (37.5 mg, 73% yield).

!H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.82—-8.74 (m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H),7.93-7.86 (m,
2H),7.55-7.47 (m,2H),7.46 -7.42 (m,3H),3.22(d,J=7.5Hz,2H),2.68 (t,J =8.0 Hz,2H),2.09-1.87 (m,
2H),1.55-1.45(m,1H),1.33(s,9H),1.29 (s,6H),1.27 (s, 6H).

BC NMR (75 MHz,CDCls) 6 199.6,171.9,156.5,148.0,138.4,136.3,134.7,134.3,128.0,127.9,127.4,1254,
121.5,121.3,116.4,83.1,41.0,37.7,35.0,31.1,26.7,24.8,24.8.

B NMR (96 MHz, CDCls) 6 33.02.

HRMS (ESI): calcd for [M+H]* C2sH3sBN204515.3081, found: 515.3088.
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6-(3,4-Dimethylphenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylhhexanamide (3f)

Pentane/EA=3:1 (Rf=0.35),yellowoil (27.0 mg, 56% yield).

!H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.84-8.71 (m,2H),8.14 (dd,J=8.5,1.5Hz,1H),7.74 - 7.65 (m,
2H),7.55—7.46 (m, 2H), 7.44(dd, J=8.5,4.0 Hz, 1H),7.20— 7.14(m, 1H), 3.21 (d, J=6.5 Hz, 2H), 2.68 (t, J =
8.0Hz,2H),2.29 (d,J=2.5Hz,6H),2.09—1.87(m, 2H), 1.55— 1.44 (m, 1H),1.29(s, 6H), 1.27 (s, 6H).

BC NMR (75 MHz,CDCl3)  199.9,171.9,148.0,142.2,138.4,136.7,136.2,134.8,134.6,129.6,129.1, 12709,
127.4,1258,121.5,121.2,116.4,83.1,40.9,37.7,26.6,24.8,24.8,20.0,19.7.

HRMS (ESI): calcd for [M+H]* C2sHssBN204487.2768, found: 487.2776.
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6-Ox0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-6-(m-tolyl)hexanamide (3g)
Pentane/EA=3:1 (Rf=0.35),yellowoil (19.2 mg,41% yield).

!H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.84-8.74 (m, 2H),8.15 (dd,J=8.5,1.5Hz,1H),7.80—7.72 (m,
2H),7.56-7.47 (m,2H),7.44(dd,J=8.5,4.0Hz,1H),7.37-7.28(m, 2H),3.22(d,J= 7.0 Hz,2H), 2.68 (dd, J
=8.5,7.5Hz,2H),2.39(q,J=0.5Hz,3H),2.10-1.88(m, 2H),1.50(dq,J=9.0,7.0 Hz, 1H),1.29(s, 6H), 1.27
(s, 6H).

13C NMR (100 MHz,CDCl3) 6200.2,171.8,148.0,138.4,138.2,136.9,136.3,134.6,133.6,128.5,128.3,127.9,
127.4,1252,121.5,121.3,116.4,83.2,41.1,37.7,26.6,24.8,24.8,21.3.

B NMR (128 MHz,CDCl3) 6 32.9.

HRMS (ESI): calcd for [M+H]" C2sH33BN204473.2611, found: 473.2617.
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6-(4-Benzylphenyl)-6-oxo-N-(quinolin-8-y1)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide (3h)
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Pentane/EA=3:1 (Rf=0.35),yellowoil (31.2 mg,57% yield).

'H NMR (300 MHz,CDClIs) 6 9.86 (s, 1H),8.87—-8.70 (m, 2H),8.14 (dd, J=8.5,1.5Hz,1H),7.92 - 7.84 (m,
2H),7.56-7.46 (m,2H),7.44 (dd,J =8.5,45Hz,1H),7.34-7.26 (m,2H),7.26 — 7.14 (m,5H),4.02 (s, 2H),
3.20(d,J=7.5Hz,2H),2.68(t,J=8.0Hz,2H),2.10-1.88 (m,2H),1.55-1.43 (m, 1H),1.28(s,6H),1.27 (s,
6H).

13C NMR (75 MHz,CDCl3) 6 199.6,171.8,148.0,146.5,140.1,138.4,136.3,135.0,134.6,129.0,128.9, 12846,
128.3,127.9,127.4,126.3,121.5,121.3,116.4,83.2,41.9,41.0,37.7,26.6,24.8,24.7.

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

HRMS (ESI): calcd for [M+H]* Ca4H37BN204549.2925, found: 549.2935.
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Ethyl 2-methyl-2-(4-(6-oxo-6-(quinolin-8-ylamino)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)hexanoyl)phenoxy)propanoate (3i)

Pentane/EA=3:1 (Rf=0.30), yellowoil (35.9 mg, 61% yield).

'H NMR (300 MHz,CDCIs) 6 9.86 (s, 1H),8.84 -8.70 (m, 2H),8.14 (dd, J=8.5,1.5 Hz,1H),7.91 - 7.84 (m,
2H),7.55-7.46(m,2H),7.43 (dd,J=8.5,4.0 Hz,1H),6.83-6.77(m,2H),4.22(q,J=7.0Hz,2H),3.25 - 3.08
(m,2H),2.67 (t,J=8.0Hz,2H),2.07-1.84(m, 2H),1.64(s,6H),1.51-1.41(m, 1H),1.28(s,6H), 1.27 (s, 6H),
1.21(t,J=7.0Hz,3H).

BC NMR (75 MHz,CDCls)  198.5,173.7,171.8,159.5,148.0,138.4,136.2,134.6,130.5,129.8,127.9, 127 4,
121.5,121.2,117.3,116.4,83.1,79.2,61.6,40.8,37.7,26.7,25.3,24.8,24.7,14.0.

B NMR (96 MHz, CDCls) § 32.8.

HRMS (ESI): calcd for [M+H]* Cs3sH41BN20,589.3085, found: 589.3087.
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6-(4-(Benzyloxy)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylhhexanamide (3j)

Pentane/EA=2:1 (Rf=0.30), yellowoil (38.9 mg, 69% yield).

!H NMR (300 MHz,CDClIs) 6 9.87 (s, 1H),8.84 -8.72 (m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H),7.97 - 7.89 (m,
2H),7.57-7.46 (m,2H),7.46-7.31(m,6H),7.01-6.94 (m,2H),5.12 (s, 2H),3.18 (dd, J= 7.0,1.5 Hz, 2H),
2.68(dd,J=8.5,7.0Hz,2H),2.10-1.86(m,2H),1.55-1.42(m,1H),1.29(s,6H), 1.27 (s,6H).

13C NMR (100 MHz,CDCl3) 6198.5,171.9,162.4,148.1,138.4,136.3,136.3,134.7,130.3,130.2,128.7, 12822,
127.9,1275,127.4,1215,121.3,116.4,114.4,83.2,70.1,40.8,37.8,26.7,24.9,24 8.

1B NMR (128 MHz,CDCls) 6 32.8.

HRMS (ESI): calcd for [M+H]" CasH37BN2Os 565.2874, found: 565.2884.
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6-Ox0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-6-(4-(trifluoromethoxy)phenyl)
hexanamide (3k)
Pentane/EA=3:1 (Rf=0.42),colorless 0il (22.8 mg, 42% yield).
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1H NMR (400 MHz, CDCl3) 5 9.87 (s, 1H), 8.83 - 8.73 (m, 2H), 8.15 (dd, J= 8.5, 1.5 Hz, 1H),8.02 — 7.96 (m,
2H),7.55—7.47 (m, 2H),7.45 (dd, J=8.5,4.0 Hz, 1H),7.24 (dd, J= 9.0, 1.0 Hz, 2H), 3.21 (d, J = 7.0 Hz, 2H),
2.73-2.64(m,2H),2.10—1.90 (m, 2H), 1.52(dg, J=9.0,7.0 Hz, 1H), 1.28 (s, 6H), 1.27 (5, 6H).

13C NMR (100 MHz, CDCl3) §198.5,171.7, 152.4,148.0,138.4,136.3,135.1,134.6, 130.0, 127.9, 127.4, 1215,
121.3,120.3,120.3(q, J= 258.0 Hz), 116.4,83.3,41.1,37.6,26.5,24.8, 24.7.

19F NMR (282 MHz, CDCl3) § -57.6 (s, 3F).

HRMS (ESI): calcd for [M+H]* CosHa0BN,OsF3543.2278, found: 543.2278.
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6-(4-(1H-Pyrrol-1-yl)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)hexanamide (3I)

Pentane/EA=3:1 (Rf=0.20), yellowoil (32.0mg, 60%Yyield).

!H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.84-8.73 (m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H),8.05-7.98 (m,
2H),7.56 - 7.47 (m,2H),7.46—7.39 (m,3H),7.17-7.13(m, 2H),6.41-6.37(m, 2H),3.23(d,J=7.0 Hz, 2H),
2.69(t,J=8.0Hz,2H),2.11-1.89(m, 2H),1.58—1.48 (m,1H),1.30(s,6H),1.28 (s, 6H).

B3C NMR (75 MHz,CDCls) 8 198.7,171.8,148.0,143.8,138.4,136.3,134.6,133.8,129.8,127.9,127.4,1215,
121.3,119.3,119.0,116.4,111.4,83.2,40.9,37.7,26.6,24.8,24.8.

B NMR (96 MHz, CDCls) 6 33.3.

HRMS (ESI): calcd for [M+H]* C2sH30BN.OsF3524.2720, found: 524.2728.
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6-Oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-yl)hexanamide (3m)
Pentane/EA=3:1 (Rf=0.35),yellowoil (37.5 mg, 81% yield).

'H NMR (300 MHz,CDCls) $9.86 (s,1H),8.86 —8.69 (m, 2H),8.14(dd, J=8.5,1.5Hz,1H),7.72(dd, J=40,
1.0Hz,1H),7.58(dd,J=5.0,1.1Hz,1H),7.55-7.46 (m,2H),7.44(dd,J=8.5,4.0Hz,1H),7.09 (dd, J=5.0,
40Hz,1H),3.17(d,J=7.0Hz,2H),2.67 (t,J=8.0Hz,2H),2.08 - 1.89(m, 2H),1.52(dg,J=8.5,6.5 Hz, 1H),
1.28(s,6H),1.27 (s,6H).

BC NMR (75 MHz,CDCls) 6 192.8,171.7,148.0,144.0,138.4,136.3,134.6,133.1,131.7,127.9,127.9,127 4,
121.5,121.3,116.4,83.3,41.4,37.6,26.6,24.8,24.7.

B NMR (96 MHz, CDCls) 6 32.8.

HRMS (ESI): calcd for [M+Na]* C2sH2sBN.0,S 487.1833, found: 487.1831.
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6-0x0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-3-y)hexanamide (3n)
Pentane/EA=3:1 (Rf=0.35), yellowoil (35.0 mg, 75% yield).

'H NMR (300 MHz,CDCls) $9.86 (s,1H),8.84-8.74 (m, 2H),8.14(dd, J=8.5,1.5Hz,1H),8.04(dd, J=30,
1.5Hz,1H),7.55-7.46 (m, 3H), 7.44 (dd, J =8.5,4.0 Hz, 1H), 7.31 - 7.24 (m, 1H), 3.14 (d, J = 7.0 Hz, 2H),
2.67(dd,J=8.5,7.0Hz,2H),2.13-1.88(m, 2H),1.49(dq,J=9.0,7.0Hz,1H),1.28 (5,6H), 1.27 (s, 6H).

3C NMR (75 MHz,CDCls) 8 194.3,171.8,148.0,142.1,138.4,136.3,134.6,131.7,127.9,127.4,126.9, 126 0,

121.5,121.3,116.4,83.2,42.1,37.7,26.6,24.8, 24.8.
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HRMS (ESI): calcd for [M+Na]* C2sH2sBN.0,S 487.1837, found: 487.1836.
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6-(3-((LH-Indol-1-yl)methyl)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhhexanamide (30)

Pentane/EA=3:1 (Rf=0.30), yellowoil (29.0 mg, 49% yield).

IH NMR (300 MHz, CDCl3) § 9.87 (s, 1H),8.83 —8.74 (m, 2H),8.15 (dd, J=8.5,1.5 Hz, 1H),7.88 — 7.77 (m,
2H),7.65(ddd,J=7.5,1.5,1.0 Hz, 1H),7.56 — 7.47 (m, 2H), 7.44 (dd, J=8.5,4.0 Hz, 1H), 7.32 (t, = 7.5 Hz,
1H), 7.27 — 7.24 (m, 1H), 7.20 — 7.08 (m, 4H), 6.57 (dd, J =3.0, 1.0 Hz, 1H), 5.35 (s, 2H), 3.17 (d, J = 7.0 Hz,
2H),2.67 (t,J=8.0Hz,2H),2.08-1.87 (m,2H),1.55-1.42(m,1H),1.29(s,6H), 1.27 (5, 6H).

13C NMR (100 MHz,CDCl5)$199.8,171.8,148.0,138.4,138.1,137.3,136.3,136.1,134.6,131.0,129.0, 1287,
128.1,127.9,127.4,127.4,126.3,121.8,1215,121.3,121.0,119.6, 116.4, 109.5, 102.0, 83.2,49.8,41.1, 376,
26.5,24.8,24.7.

HRMS (ESI): calcd for [M+H]" CssH3sBN304588.3033, found: 588.3036.
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6-(4-Morpholinophenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhhexanamide (3p)

Pentane/EA=1:1 (Rf=0.5), yellowoil (37.9 mg, 70% yield).

'H NMR (300 MHz, CDCls) 6 9.86 (s, 1H),8.84 -8.72 (m,2H),8.14 (dd,J=8.5,1.5Hz,1H),7.93 - 7.86 (m,
2H),7.56-7.46(m,2H),7.44 (dd,J=8.0,4.0 Hz,1H),6.86—-6.80(m, 2H), 3.87 — 3.82 (m, 4H), 3.32—-3.23(m,
4H),3.16 (dd,J=7.0,3.5Hz,2H),2.67 (t,J=8.0Hz,2H),2.09-1.89(m, 2H),1.47(m, 1H),1.29(s,6H), 128
(s, 6H).

BC NMR (75 MHz,CDCl3) 6 198.2,171.9,154.1,148.0,138.4,136.2,134.6,130.0,127.9,127.8,127.4,1215,
121.2,116.4,113.3,83.0,66.6,47.6,40.5,37.8,26.7,24.8,24.8.

1B NMR (96 MHz, CDCl3) § 32.7.

HRMS (ESI): calcd for [M+H]" C31H3sBN3Os 544.2983, found: 544.2990.
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6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)hexanamide (3q)

Pentane/EA=3:1 (Rf=0.32), yellowoil (xx mg, 68% yield).

IH NMR (300 MHz, CDCl3) 8 9.87 (s, 1H), 8.84 —8.74 (m, 2H),8.15 (dd, J=8.5,1.5 Hz, 1H), 7.95— 7.89 (m,
2H),7.88-7.83(m,2H),7.56-7.47 (m,2H),7.44(dd,J=8.5,4.0Hz,1H),3.24(d,J=7.0Hz,2H),2.68 (dd, J
=8.5,7.0Hz,2H),2.11-1.87 (m, 2H), 1.55 — 1.46 (m, 1H), 1.35 (s, 12H), 1.29(s, 6H), 1.27 (5, 6H).

13C NMR (100 MHz,CDCl5)$200.3,171.8,148.0,138.8,138.4,136.3,134.8,134.6,127.9,127.4,127.0,1215,
121.3,116.4,84.1,83.2,41.3,37.7,26.6,24.9,24.8,24.7 .

1B NMR (96 MHz, CDCl3) § 30.3.

HRMS (ESI): calcd for [M+Na]* C33H42B2N20s 585.3307, found: 585.3317.
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2-Butyl-6-ox0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethy|l-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
ylhhexanamide (4a) (diasteromer1:1)
Pentane/EA=3:1 (Rf=0.50), yellowoil (38.0 mg, 73% yield).
The reported drwas determined by *H NMR analysis of purified 4a and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.
!H NMR (300 MHz,CDCl3) 6 10.03-9.91 (m, 1H),8.88-8.73 (m,2H),8.14 (dt,J=8.5,1.5 Hz,1H),7.71 -
7.63(m,1H),7.59-7.46 (m,3H),7.45-7.41(m,1H),7.05(ddd,J=6.5,5.0,4.0 Hz, 1H),3.23 -3.01 (m, 2H),
2.81-2.52(m,1H),2.14-1.42 (m,5H),1.35 (td,J=5.5,3.5Hz,4H),1.30(d,J= 1.5Hz,6H),1.26 (d,J=70
Hz,6H),0.90-0.83 (m, 3H).
13C NMR (75 MHz,CDCl3) 6 192.8,175.2,147.9,143.9,138.6,136.1,134.7,133.0,131.7,127.9,127.8,127 4,
121.4,121.3,116.6,83.2,48.5,42.4,34.7,33.6,29.7,24.9,24.8,22.7,13.9.
B NMR (96 MHz, CDCls) 6 32.9.
HRMS (ESI): calcd for [M+H]* C2sH37BN204S 521.2645, found: 521.2656.
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2-1sopropyl-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
yhhexanamide (4b) (diasteromer 1:1)

Pentane/EA=3:1 (Rf=0.50), yellowoil (31.4 mg, 62% yield).

The reported drwas determined by *H NMR analysis of purified 4b and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (300 MHz, CDCl3) 6 10.03 - 9.87 (m, 1H), 8.91—8.71 (m, 2H), 8.18 — 8.10 (m, 1H), 7.67 (ddd, J =
22.0,4.0,1.1Hz1H),7.59-7.46(m, 3H),7.43(ddd, J=8.5,4.0,1.6 Hz, 1H),7.04(dt,J=5.0,3.5Hz,1H), 326
-3.03(m,2H),2.50-2.28 (m, 1H),2.13—-1.76 (m, 3H),1.48 (dd,J=9.0,5.5Hz,1H),1.30 (d, J= 3.5 Hz, 6H),
1.21(d,J=9.0Hz,6H),1.09-0.98(m, 6H).

1BC NMR (75 MHz,CDCl3) 6 192.9,174.0,148.0,144.2,138.5,136.2,134.5,133.0,131.8,127.9,127.8,127 4,
121.4,121.2,116.5,83.2,54.9,40.2,31.6,31.4,24.9,24.8,21.1,20.7.

1B NMR (96 MHz, CDCls) 6 34.3.

HRMS (ESI): calcd for [M+Na]* C2sH3sBN.04S 529.2303, found: 529.2304.
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2-1sobutyl-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
yhhexanamide (4c) (diasteromer 3:2)

Pentane/EA=3:1 (Rf=0.45), yellow0il (28.0 mg, 54% yield).

The reported drwas determined by *H NMR analysis of purified 4cand is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

IH NMR (300 MHz, CDCl3) § 10.09 — 9.94 (m, 1H), 8.90— 8.71 (m, 2H), 8.14 (dt, J = 8.5, 1.5 Hz, 1H), 767
(ddd,J=17.0,4.0,1.1 Hz, 1H),7.58—7.46 (m, 3H), 7.43 (ddd, J=8.5,4.0, 1.0 Hz, 1H), 7.05(dt, J=5.0, 4.0 Hz,
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1H),3.24-3.01 (M, 2H),2.93— 2.66 (M, 1H), 2.05— 1.69 (m, 3H), 1.59— 1.33(m, 3H), 1.32 (d, J =3.0 Hz, 6H),
1.28(d,J = 7.5Hz,6H),0.96 (dd,J = 6.5,4.0 Hz, 3H),0.91 (dd, J=6.5, 4.0 Hz, 3H).

15C NMR (75 MHz, CDCls) § 192.8,175.2,147.9,143.9,138.7,136.1,134.7, 133.0,131.7,127.9,127.9, 1274,
1215,121.3,116.6,83.2,46.4,43.1,41.0,35.0,26.0,25.0, 24.8,23.2, 22 3.

118 NMR (96 MHz, CDCl3) § 33.9.

HRMS (ESI): calcd for [M+H]* CsHa7BN,0.S 521.2645, found: 521.2650.
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2-Cyclopropyl-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
ylhexanamide (4d) (diasteromer 2:1)

Pentane/EA=5:1 (Rf=0.30), brownoil (47.0 mg, 93% yield).

The reported drwas determined by *H NMR analysis of purified 4d and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (300 MHz,CDCl3) 6 10.11-10.07 (m, 1H),8.95-8.67 (m, 2H),8.14(dd,J=8.5,1.5Hz,1H),7.73 -
7.63(m,1H),7.60-7.46 (m,3H),7.43(dd,J=8.5,4.5Hz,1H),7.11-7.02 (m,1H),3.32-2.98 (m, 2H), 2.33
-1.83(m,3H),1.56-1.36 (m,1H),1.25(d,J=10.0Hz,12H),1.17-1.04(m, 1H),0.74-0.54 (m, 2H), 050 —
0.17 (m,2H).

13C NMR (75 MHz,CDCls) 6 192.8,174.5,148.0,144.0,138.6,136.2,134.8,132.9,131.7,127.8,127.4,1214,
121.3,116.5,83.2,53.3,42.2,34.1,24.8,14.8,4.7,4 0.

HRMS (ESI): calcd for [M+H]* C2sH33sBN204S 505.2337, found: 505.2338.
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2-Benzyl-6-oxo-N-(quinolin-8-y1)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
yl)hexanamide (4e) (diasteromer 1:1)

Pentane/EA=3:1 (Rf=0.45), brownoil (35.8 mg, 65% yield).

The reported drwas determined by *H NMR analysis of purified 4eand is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (400 MHz,CDCls) 6 9.94 — 9.75 (m, 1H), 8.84 — 8.65 (m, 2H), 8.12 (dd, J =8.5,1.5 Hz, 1H), 7.73 -
7.44 (m,4H),7.41(dt,J=8.0,4.0Hz,1H),7.26 - 7.24(m,2H),7.23-7.15(m,2H),7.14-7.02(m, 2H), 324 -
3.07 (m, 3H), 3.05—2.80 (m, 2H), 2.22 - 1.84 (m, 1H), 1.83 —1.68 (m, 1H), 1.50 — 1.37 (m, 1H), 1.28 (s, 6H),
1.25(s,6H).

BC NMR (75 MHz,CDCl3) 6 192.7,173.7,147.8,144.0,140.0,138.4,136.1,134.5,133.1,131.8,128.9,1283,
127.9,127.8,127.3,126.1,121.4,116.6,83.3,50.1,42.3,39.7,33.7,24.8,24.8.

1B NMR (96 MHz, CDCls) 6 33.4.

HRMS (ESI): calcd for [M+Na]* C32H3sBN.04S 577.2303, found: 577.2314.
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6-Ox0-2-phenyl-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-6-(thiophen-2-

yl)hexanamide (4f) (diasteromer1:1)
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Pentane/EA=3:1 (Rf=0.50), yellowoil (32.4 mg, 60% yield).

The reported drwas determined by *H NMR analysis of purified 4f and is consistentwith that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (300 MHz, CDCls) 6 10.06 —9.92 (m, 1H),8.85-8.68 (m,2H),8.10 (ddd,J = 8.5, 3.5,1.5 Hz, 1H),
7.65(ddd,J=8.0,4.0,1.0 Hz,1H),7.56(ddd,J=5.0,2.5,1.0 Hz,1H),7.53-7.42(m,4H),7.42—7.30(m, 3H),
7.29-7.21(m,1H),7.06(dd,J=5.0,4.0 Hz,1H),4.06—-3.97(m, 1H),3.30—2.98 (m, 2H),2.58—2.32 (m, 1H),
2.15-2.01(m,1H),1.55-1.35(m,1H),1.31-1.25(m, 12H).

3C NMR (75 MHz,CDCls) 8 192.7,172.2,148.0,143.9,140.2,139.7,138.5,136.1,134.6,133.0,131.7,1287,
128.4,127.9,127.8,127.3,121.4,121.3,116.4,83.2,53.9,41.7,34.9,24.9.

1B NMR (96 MHz, CDCls) 6 33.4.

HRMS (ESI): calcd for [M+H]" C31H33:BN20,S541.2332, found: 541.2333.
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2-(2-Chlorophenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
yhhexanamide (4g) (diasteromer1:1)

Pentane/EA=3:1 (Rf=0.45), brownoil (32.8 mg, 57% yield).

The reported drwas determined by *H NMR analysis of purified 4g and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (300 MHz,CDCl3) 6 10.17-10.02(m, 1H),),8.84—8.65 (m, 2H),8.11 (dt,J=8.5,1.5 Hz,1H),7.71
—~7.62(m,2H),7.57(ddd,J=5.0,2.5,1.0Hz 1H),7.52—-7.44(m,2H),7.44—7.34(m, 2H),7.31-7.24 (m, 1H),
7.17 (dddd,J=8.0,7.5,2.5,1.5Hz,1H),7.10-7.05(m,1H),4.70-4.57 (m, 1H),3.29 - 3.05 (m, 2H), 2.65 —
2.35(m,1H),2.14-2.00(m,1H),1.56—-1.40(m,1H),1.33-1.26 (m, 12H).

BC NMR (75 MHz,CDCls) 6 192.6,171.3,148.1,144.0,137.4,137.1,136.1,134.7,134.3,133.7,133.1,1317,
129.6,129.0,128.3,127.9,127.8,127.4,127.3,121.5,116.4,83.3,48.8,41.3,33.1,24.9.

B NMR (96 MHz, CDCls) § 33.7.

HRMS (ESI): caled for [M+H]* CaH32BCIN204S575.1943, found: 575.1946.
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2-(Benzo[d][1,3]dioxol-5-y1)-6-0x0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-
(thiophen-2-yl)hexanamide (4h) (diasteromer 1:1)

Pentane/EA=3:1 (Rf=0.35),yellowoil (24.2 mg,42% yield).

The reported drwas determined by *H NMR analysis of purified 4h and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

'H NMR (300 MHz, CDCls) 6 10.04-9.92 (m, 1H),8.76 (ddt,J=8.5,4.5,2.0 Hz,2H),8.11 (ddd, J=8.5,2.5,
1.5Hz,1H),7.66 (ddd,J=5.0,3.5,1.5Hz,1H),7.63-7.53 (m,1H),7.53-7.36 (m, 3H),7.14-6.99 (m, 2H),
6.99-6.90 (m, 1H),6.77 (dd,J=8.0,6.0 Hz,1H),5.91 (dg,J=3.5,1.5 Hz, 2H),4.04-3.83(m, 1H),3.32— 296
(m,2H),2.51-2.27 (m,1H),2.09-1.94(m, 1H),1.55-1.35(m, 1H),1.29(dd, J=4.0,2.0 Hz, 12H).
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BCNMR (75 MHz,CDCl3) 6 192.7,172.2,148.0,147.9,146.7,143.9,138.5,136.2,134.6,134.0,133.4, 1330,
131.7,127.9,127.3,121.5,121.2,116.3,108.5,108.3,100.9,83.2,53.4,41.6,34.8,24.9,24 8.

1B NMR (96 MHz, CDCl3) & 32.5.

HRMS (ESI): calcd for [M+Na]" C31H32BCIN20.S 607.2044, found: 607.2057.
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2-(4-Ox0-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4-(thiophen-2-yl)buty1)-N-(quinolin-8-y)hex-5-
enamide (4i) (diasteromer1:1)

Pentane/EA=3:1 (Rf =0.45), browno0il (38.0 mg, 73% yield).

The reported drwas determined by *H NMR analysis of purified 4iand is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

'H NMR (300 MHz, CDCls) 8 10.06 — 9.92 (m, 1H), 8.89 - 8.72 (m, 2H), 8.14 (dt, J =8.5, 1.5 Hz, 1H), 767
(ddd,J=17.0,4.0,1.1Hz,1H),7.59-7.47(m,3H),7.43 (ddd, J=8.5,4.0,0.5 Hz,1H),7.06 (td, J=4.5,4.0 Hz,
1H),5.88-5.74(m, 1H),5.10—-4.91(m, 2H),3.24—3.02(m, 2H), 2.86—2.60(m, 1H),2.26—2.05(m, 2H), 1.99
-1.74(m,2H),1.72-1.55(m,2H),1.54-1.38 (m,1H),1.30 (d,J=3.0 Hz,6H),1.27 (d,J = 7.0 Hz,6H).

3C NMR (75 MHz,CDCls) 6 192.8,174.8,147.9,143.9,138.6,138.0,136.1,134.7,133.0,131.7,127.9,1279,
127.4,121.4,121.4,116.6,115.3,83.2,47.6,42.4,34.7,32.9,31.6,24.9,24.8.

1B NMR (96 MHz, CDCls) 6 32.9.

HRMS (ESI): calcd for [M+Na]" C20H3sBN204S 541.2303, found: 541.2308.
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2-(4-Ox0-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4-(thiophen-2-yl)buty1)-N-(quinolin-8-y)hept-6-
enamide (4j) (diasteromer 1:1)

Pentane/EA=3:1 (Rf=0.45),yellowoil (38.3 mg, 72% yield).

The reported drwas determined by *H NMR analysis of purified 4j and is consistentwith that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.

!H NMR (300 MHz,CDClIs) 6 10.04-9.92 (m,1H),8.90-8.67 (m,2H),8.14 (dt,J=8.5,1.5 Hz,1H),7.71 -
7.63(m1H),7.59-7.47(m,3H),7.43(ddd,J=8.5,4.5,1.0 Hz,1H),7.06 (ddd, J=6.5,5.0,4.0 Hz,1H),5.86 —
5.68 (m,1H),5.04 -4.85(m,2H),3.24 -3.03(m, 2H),2.83 -2.53(m, 1H),2.15-2.01(m, 2H),1.90 - 1.76 (m,
2H),1.74-1.37 (m,5H),1.30(s,6H),1.26 (d,J=7.0 Hz, 6H).

BC NMR (75 MHz,CDCls) 6 192.8,175.0,147.9,143.9,138.6,136.2,134.7,133.0,131.7,127.9,127.9,127 4,
1215,121.4,116.6,114.6,83.2,48.4,42.3,34.6,33.8,32.2,26.9,24.9,24.8.

HRMS (ESI): calcd for [M+H]* C3H37BN»04S 533.2651, found: 533.2649.
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1-(4-Oxo0-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-4-(thiophen-2-yl)butyl)-N-(quinolin-8-
yhcyclopropane-1-carboxamide (4k)
Pentane/EA=3:1 (Rf=0.40),yellowoil (20.7 mg,42% yield).
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'H NMR (300 MHz, CDCls) 6 10.29 (s, 1H),8.77 (dd,J=4.5,1.5Hz,1H),8.70 (dd,J=7.0,2.0Hz,1H),8.13
(dd,J=8.5,15Hz,1H),7.64 (dd,J =4.0,1.5Hz,1H),7.55-7.45(m, 3H),7.45-7.40 (m,1H),7.00 (dd, J =
5.0,4.0Hz,1H),3.56 —3.15(m, 2H),2.19 (dd, J=15.0,6.5 Hz, 1H), 1.96 (dd, J =15.5,9.0 Hz, 1H), 1.85— 1.71
(m,1H),1.25(d,J=2.5Hz,14H),0.88-0.82(m, 1H),0.70(ddd, J=8.5,5.5,3.0 Hz, 1H).
BCNMR (75 MHz,CDCl3) 6 192.8,172.7,148.1,143.9,138.6,136.2,134.7,133.0,131.8,127.9,127.8,127 4,
1215,121.1,116.1,83.2,40.5,34.6,25.9,24.9,24.7,15.7,13.8.
HRMS (ESI): calcd for [M+H]* C27H2:BN,0,S491.2176, found: 491.2182.
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3-Methyl-6-oxo0-N-(quinolin-8-yI)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(thiophen-2-
ylhhexanamide (41) (diasteromer 1:1)
Pentane/EA=3:1 (Rf=0.38), yellowoil (30.5 mg, 64% yield).
The reported drwas determined by *H NMR analysis of purified 41and is consistent with that of the crude reaction
mixture. The followinganalytical data correspond to the mixture.
!H NMR (400 MHz, CDCl3)$ 9.96 —9.86 (m, 1H),8.86 —8.75(m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H), 7.72 (dt,
J=4.0,1.0Hz,1H),7.58(ddd,J=5.0,3.5,1.0Hz,1H),7.55-7.47(m, 2H),7.44 (dd, ) =8.5,4.0 Hz, 1H), 7.09
(ddd,J=5.0,3.5,1.0 Hz,1H),3.28 —3.04(m, 2H),2.84—-2.75(m, 1H),2.49—-2.34(m, 2H),1.71- 1.53 (m, 1H),
1.30(d,J=3.0Hz,6H),1.27(d,J=11.5Hz,6H),1.14 (dd,J=11.5,6.5Hz, 3H).
13C NMR (100 MHz,CDCl3)6193.2,171.3,148.1,144.1,138.4,136.3,134.6,133.0,131.7,127.9,127.9, 1274,
121.5,121.3,116.4,83.3,44.7,39.0,31.9,24.9,24.8,19.6.
HRMS (ESI): calcd for [M+Na]" C2sH31:BN204S 501.1989, found: 501.1998.
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6-Ox0-3-phenyl-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-6-(thiophen-2-
yl)hexanamide (4m) (diasteromer >20:1)

Pentane/EA=3:1 (Rf=0.38), yellowoil (25.9 mg, 48% yield).

The reported drwas determined by *H NMR analysis of purified 4m and is consistent with that of the crude reaction
mixture.

IH NMR (400 MHz,CDCls) $9.86 (s, 1H),8.78 (dd, J=4.5,1.7 Hz, 1H),8.72(dd, J=7.0, 2.0 Hz, 1H), 8.17 d,
J=8.0Hz,1H),7.67 (dd,J=4.0,1.0 Hz, 1H), 7.56 (dd, J =5.0,1.0 Hz, 1H), 7.53— 7.41(m, 3H), 7.39— 7.33(m,
2H),7.27-7.23 (m, 2H),7.18—7.10(m, 1H), 7.07 (dd, J=4.9,3.8 Hz, 1H), 3.56 — 3.44 (m, 1H), 3.25— 3.06 (m,
3H),2.94 (dd,J=14.5,9.0 Hz,1H),2.10 — 2.01(m, 1H), 1.14 (s, 6H), 1.08 (s, 6H).

BC NMR (75 MHz,CDCl3) 6 192.7,170.4,147.9,144.1,143.3,138.4,136.2,134.6,133.0,131.7,128.3,128.2,
127.8,127.3,126.6,121.4,121.3,116.5,83.3,44.2,43.9,40.1,24.8,24.7.

HRMS (ESI): calcd for[M+Na]" Ca1H33sBN204S 563.2146, found: 563.2148.
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6-(4-(((1R,2S,5R)-2-1sopropyl-5-methylcyclohexyl)oxy)methyl)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide (5a)
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Pentane/EA=3:1 (Rf=0.38),yellowoil (42.2 mg, 67% yield).
'H NMR (300 MHz,CDCls) 6 9.87 (s, 1H),8.82-8.74 (m, 2H),8.15 (dd, J=8.5,1.5 Hz,1H), 7.96 — 7.89 (m,
2H),7.55—7.47 (m,2H),7.46 —7.38 (m,3H),4.70 (d, J = 12.5Hz,1H),4.44(d, J =12.5Hz,1H),3.26 —-3.13
(m,3H),2.68(t,J=8.0Hz,2H),2.35-2.12(m,3H),2.11-1.89 (m,2H),1.65(ddd, J=12.5,6.5,3.0 Hz, 2H),
1.57-1.44(m,1H),1.29(s,6H),1.27 (5,6H),0.95 —0.90 (m,10H),0.73 (d,J=7.0 Hz, 3H).
13C NMR (75 MHz,CDCl3) 6 199.7,171.8,148.0,144.5,138.4,136.3,136.0,134.6,128.1,127.9,127.4,1215,
121.3,116.4,83.2,79.2,69.7,48.3,41.1,40.3,37.7,34.5,31.5,26.6,25.6,24.8,24.7,23.2,22.3,21.0, 16.1.
HRMS (ESI): calcd for [M+H]" CssHs1BN2Os 627.3969, found: 627.3972.
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6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(4-((((1S,2R,4S)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-yl)oxy)methyl)phenyl)hexanamide (5b)
Pentane/EA=3:1 (Rf=0.35),yellowoil (28.0 mg, 45% yield).
'H NMR (400 MHz,CDClIs) 6 9.87 (s, 1H),8.83-8.74 (m, 2H),8.15 (dd, J=8.0,1.5 Hz,1H),7.95-7.90 (m,
2H),7.54-7.47 (m,2H),7.44 (dd,J=8.5,4.0Hz,1H),7.39(d,J=8.5Hz,2H),4.61(d,J=13.0 Hz,1H),448
(d,J=13.0Hz,1H),3.69(ddd,J=9.5,3.5,2.0 Hz,1H),3.27-3.19(m, 2H),2.68(dd, J =8.5,7.0 Hz, 2H), 217
—2.02(m,3H),2.01-1.90 (m,1H),1.79-1.64 (m,3H),1.55-1.46 (m,1H),1.29 (5,6H),1.27 (s5,6H),1.16 —
1.03(m,2H),0.91 (s,3H),0.85 (s, 3H),0.83 (s, 3H).
13C NMR (100 MHz,CDCl3) 6199.7,171.8,148.0,144.9,138.4,136.3,135.8,134.6,128.1,127.9,127.4,126 8,
121.5,121.3,116.4,84.6,83.2,70.9,49.3,47.9,45.0,41.1, 37.7,36.0, 28.2, 26.7, 26.6, 24.8, 24.7,19.7, 189,
14.0.
HRMS (ESI): calcd for [M+H]" CssH49BN2Os 625.3813, found: 625.3823.
‘ N

~-N Bpin O
6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(4-((((R)-2,5,7,8-tetramethyl-2-
((4R,8R)-4,8,12-trimethyltridecyl)chroman-6-yl)oxy)methyl)phenyl)hexanamide (5¢)
Pentane/EA=3:1(Rf=0.38), yellowoil (46.2 mg,51% yield).

IH NMR (400 MHz, CDCl3) § 9.88 (s, 1H),8.83 —8.76 (m, 2H),8.15 (dd, J=8.5,1.5 Hz, 1H),8.01 — 7.96 (m,
2H), 7.58 — 7.54 (m, 2H), 7.53 - 7.47 (m, 2H), 7.45 (dd, J =8.5, 4.0 Hz, 1H), 4.75 (s, 2H), 3.25 (d, J = 7.0 Hz,
2H),2.70 (t,J = 8.0 Hz, 2H),2.59(t, J = 7.0 Hz, 2H), 2.20 (5, 3H), 2.15 (5, 3H), 2.10 (s, 3H), 2.10— 2.01 (M, 2H),
2.00-1.91 (m,1H),1.86 —1.74(m, 2H),1.57—1.48(m, 4H), 1.46— 1.34 (m, 5H), 1.30(s, 6H), 1.28 (s, 7H), 1.25
(d,J=3.5Hz,5H),1.18-1.00(m,9H),0.89-0.85(m,9H),0.85-0.84 (m, 4H).

13C NMR (100 MHz,CDCl5)$199.7,171.8,148.0,148.0,143.2,138.4,136.3,136.2,134.6,128.2,127.9,12738,
127.4,127.1,125.8,123.0,121.5,121.3,117.7,116.4,83.2,74.9,73.9,41.1,40.0,39.4, 37.7,37 .4, 37 .3, 328,
32.8,32.7,31.3,31.2,28.0,26.6,24.8,24.8,24.4,23.9,22.7,22.6,21.0,20.7,19.7,19.7,19.6,12.8,12.0,11.8.
HRMS (ESI): calcd for [M+H]" Cs7Hs:BN,Os 901.6266, found: 901.6267.
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6-Oxo0-N-(quinolin-8-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6-(4-((((3aS,5aR,8aR,8bS)-2,2,7,7-
tetramethyltetrahydro-3aH-bis([1,3]dioxolo)[4,5-b:4" ,5'-d]pyran-3a-yl)methoxy)methyl)phenyl)
hexanamide (5d)

Pentane/EA=3:1 (Rf=0.22),yellowoil (50.9 mg, 70% yield).

'H NMR (300 MHz, CDCls) 6 9.87 (s, 1H),8.83-8.73 (m,2H),8.15(dd, J=8.5,1.5Hz,1H),7.95-7.89 (m,
2H),7.56 —7.46(m, 2H),7.46—7.37(m,3H),4.75—-4.62(m, 2H),4.60 (dd,J=5.5,2.5 Hz,1H),4.44(d,J=25
Hz,1H),4.23 (ddd,J=8.0,2.0,1.0Hz,1H),3.92(dd,J=13.0,2.0Hz,1H),3.73(dd,J=13.0,1.0 Hz,1H), 363
(d,J=1.0Hz,2H),3.22(d,J =7.0Hz,2H),2.68 (dd,J=8.5,7.0 Hz,2H),2.11 - 1.88 (m, 2H), 1.56 — 1.53 (m,
3H),1.49(dd,J=6.5,1.5Hz,1H),1.42(s,3H),1.41(s,3H),1.33 (5,3H),1.29 (5,6H), 1.27 (s, 6H).

13C NMR (100 MHz,CDCl3)$199.6,171.8,148.0,143.3,138.4,136.3,136.1,134.6,128.1,127.9,127.4, 1271,
121.5,121.3,116.4,108.9,108.6,102.6,83.2,73.1,71.8,71.0,70.1,70.1,61.0,41.1,37.7,26.6,26.5, 25.8, 254,
24.8,24.7,24.0.

HRMS (ESI): calcd for [M+H]* C40Hs:BN>010731.3715, found: 731.3716.

LI T

N H Bpin O

(E)-6-(4-(((3,7-Dimethylocta-2,6-dien-1-yl)oxy)methyl)phenyl)-6-oxo-N-(quinolin-8-yl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)hexanamide (5¢)

Pentane/EA=3:1 (Rf=0.35),yellowoil (26.6 mg,43% yield).

!H NMR (400 MHz,CDCls) 6 9.87 (s, 1H),8.88-8.69 (m, 2H),8.15 (dd, J=8.0,1.5 Hz,1H),7.98 — 7.89 (m,
2H),7.55-7.47 (m,2H),7.44 (dd,J=8.5,4.0Hz,1H),7.40(d,J = 8.5Hz,2H),5.41 (tq,J =7.0,1.5 Hz, 1H),
5.07 (dtt,J=4.0,2.5,1.5Hz,1H),4.53(s,2H),4.02 (dd,J=7.0,1.0Hz,2H),3.22 (d,J=7.5Hz,2H),2.68 (dd,
J=8.5,7.0Hz,2H),2.06 (d,J =3.0 Hz,5H),1.99-1.91 (m,1H),1.76 (q,J= 1.0Hz,3H),1.66 (d,J = 1.0 Hz,
3H),1.58(d,J=1.0Hz,3H),1.55-1.47 (m,1H),1.29 (s,6H),1.27 (s,6H).

13C NMR (100 MHz,CDCl3) 6199.7,171.8,148.0,143.9,141.0,138.4,136.3,136.1,134.6,132.0,128.2, 1279,
127.4,127.3,123.7,121.5,121.3,116.4,83.2,71.4,66.6,41.1,37.7,32.2,26.7,26.6,25.7,24.8,24.7,23.5,176.
HRMS (ESI): calcd for [M+H]" CssH49BN2Os 625.3813, found: 625.3817.

6. Derivatization of g-Boryl ketones.

o]
AQ Ph " NaBO3e4H,0

0]

— > AQ
Bpin O THF/H,0 OH O

3a 6a, 95%

4-Hydroxy-6-ox0-6-phenyl-N-(quinolin-8-yl)hexanamide (6a)

The title compound was synthesized according to the following procedure:™ To the boration product 3a (229.0
mg, 0.5 mmol) in THF (2.5 mL) and water (2.5 mL) was added NaBO3z4H,0 (385 mg. 5 equiv). The reaction
mixture was stirred vigorously for 0.5—1 h at room temperature. The reaction mixture was quenched with water
and thenextracted with ethylacetate (5 mL). The combined organic layers were washed with brine (15 mL), dried
over Na»SOsandconcentrated. The crude productwas purified by columnchromatography on silica gelto afford

the corresponding product 6a as whitesolid (165.2mg, 95%)
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IH NMR (300 MHz, CDCl3) 9.93 (s, 1H), 8.85 - 8.71 (m, 2H),8.15(dd, J =8.5, 1.5 Hz, 1H), 8.00 — 7.91 (m,
2H),7.61-7.42 (m,6H),4.44 - 4.28(m, 1H),3.79(d, = 2.5 Hz, 1H), 3.31 - 3.08 (m, 2H),2.91— 2.73(m,
2H),2.19-1.95 (m, 2H).

BC NMR (75 MHz,CDCls3) 6 200.5,171.7,148.2,138.3,136.6,136.3,134.4,133.5,128.6,128.1,127.9,127 3,
121.6,121.5,116.5,67.1,45.2,34.2,31.8.

HRMS (ESI): calcd for [M+Na]" C21H20N203 371.1366, found: 371.1373.

Q o}
ph NaBOgdH0
AQ ii) MsCI N
. — > !
Bpin O
P i) LICO, Q
3a 6b, 60%

5-(2-Oxo0-2-phenylethyl)-1-(quinolin-8-yl)pyrrolidin-2-one (6b)

Ina Schlenk tube, a solutionof 6b (69.6 mg, 0.2 mmol) and triethylamine (42 pL, 0.3 mmol) in anhydrous DCM
(2 mL)wascooled at0 °C underargon. Then, methanesulfonyl chloride (20 pL, 1.3 equiv) was added dropwise,
and the mixture was stirred for 1 h at0 °C, warmed to room temperature and stirred for additional 3 h. The reaction
mixture was extracted with DCM (3 x 15 mL), and the organic phases were combined, washed with 10% aqueous
HCI solution and dried over magnesium sulfate. The solvent was evaporated under reduced pressure, and the
product was transferred to a Schlenk tube containing Li.COs (30 mg, 2.0 equiv) and acetonitrile (5 mL). The
reactionmixturewas maintainedat reflux underargon for 24 h. Then, the mixture was extracted with EtOAC (3 x
10 mL),dried over Na.SOs, filtered and concentrated under reduced pressure. The crude product was purified by
column chromatography onsilica gelto afford the corresponding product 6b asbrownsolid (41.6 mg, 63%).

IH NMR (300 MHz, CDCl3)$8.91 (dd, J=4.2,1.8 Hz, 1H),8.15(dd, J=8.4,1.7 Hz, 1H), 7.79 (dd, J =8.3, 15
Hz,1H),7.72 - 7.64 (m,3H),7.55 (dd, J=8.2,7.3 Hz, 1H),7.51 — 7.44 (m, 1H), 7.41 (dd, J =8.3,4.2 Hz, 1H),
7.36-7.29 (m, 2H),5.365.21 (m, 1H), 3.21—3.01 (m, 2H), 2.81 — 2.68 (M, 3H), 2.08 — 1.91 (m, 1H).
15C NMR (75 MHz, CDCls) § 197.5,175.7,150.4, 144.4,136.5,136.2, 134.6, 133.2,130.1, 129.4, 128.5, 1282,
127.8,126.3,121.6,58.2,43.2,30.8, 26.0.

(6] | I\

AQ S NaBH,4, MeOH |
.

Bpin O
3m

6¢, 70% (d.r. = 7:1)

7-(Quinolin-8-yl)-2-(thiophen-2-yl)tetrahydro-2H-[1,2]oxaborolo[2,3-b][1,2]azaborinin-6(7 H)-one

Tothe boration product3m (46.4 mg, 0.1 mmol) in MeOH (2.0 mL)wasadded NaBH. (5.7 mg. 1.5 equiv). The
reaction mixture was stirred vigorously for 1 h at room temperature. The reaction mixture was quenched with
waterand then extracted with ethylacetate (5 mL). Thecombined organic layers were washed with brine (15 mL),
dried over Na.SOsand concentrated. The crude product was purified by column chromatography on silica gel to
afford the corresponding product 6¢ as bright yellow solid (24.4 mg, 70%)

BC NMR (75 MHz,CDCls) 6 175.7,149.6,140.3,139.9,139.8,137.0,132.1,127.3,126.3,123.7,122.7,122 4,
118.1,117.4,75.6,42.4,33.4,28 4.

B NMR (96 MHz,CDCls) § 12.1.

HRMS (ESI): caled for [M+H]" C19H1sBN203S 349.1185, found: 349.1182.

o
'Y i) (Boc),0, DMAP o N
AQ s — N S
Boin O ii) NHR, toluene @
3mp Bpin O

6d, 49%
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6-(Pyrrolidin-1-yl)-3-(4,4,5,5-tetramethy|-1,3,2-dioxaborolan-2-yl)-1-(thiophen-2-y)hexane-1,6-dione (6d)
The title compound was synthesized according to the following procedure:® To a 25-mL round-bottom flask
containing a Teflon-coated magnetic stir bar, were added 3m (46.4 mg, 0.1 mmol), DMAP (10 mol%), and Boc
anhydride (2 equiv). The reaction flask was evacuated and backfilled with N, followed by addition of anhydrous
MeCN (0.1 M). The reaction mixturewas heated at 60°C for 2 h. After coolingto room temperature, the reaction
was concentrated under vacuum and purified by column chromatography (pentane:EtOAc = 1:1) to afford the
Bocprotected amide. The Boc amide was then dissolved in toluene (0.5 M), followed by addition of pyrrolidine
(1.5 equiv). The reaction mixture was heated under N2 atmosphere at 60 °C overnight. Upon completion, the
organic mixture was concentrated under vacuum and purified by column chromatography (pentane: EtOAc = 1:1)
to afford pure product.

'H NMR (300 MHz,CDClIs) 6 7.68 (dd,J=3.8,1.1Hz,1H),7.56 (dd,J=5.0,1.2 Hz,1H),7.07 (dd, J=5.0,
3.8Hz,1H),3.45-3.34(m,4H),3.08(d,J=7.1Hz,2H),2.42-2.23 (m,2H),1.96—1.71 (m,6H),1.47 - 1.32
(m,1H),1.21(s,6H),1.20 (s,6H).

BC NMR (75 MHz,CDCls) 6 193.0,171.5,144.0,133.0,131.7,127.9,83.0,46.5,45.5,41.5,34.1,26.0, 25.8,
24.7,24.7,24 3.

HRMS (ESI): calcd for [M+H]* C20H30BNO4S 392.2070, found: 392.2069.
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8. NMR Spectra of the Alkenes and g-boryl ketones
8.1 NMR spectra of the alkenes.
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210308.f351.10.fid — Fupeng Wu Q-y-7 — PROTON CDd3 {C:\Bruker\TopSpin3.6.2} 2103 51 — 300.20MHz
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210308.f354.10.fid — Fupeng Wu Q-y-8 — PROTON CDd3 {C:\Bruker\TopSpin3.6.2} 2103 54 — 300.20MHz
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210419.f325.10.fid — Fupeng Wu Q-y-11 — PROTON CDQ3 {C:\Bruker\TopSpin3.6.2} 2104 25 — 300.20MHz
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210318.f346.10.fid — Fupeng Wu Q-y-35 — PROTON CDQ3 {C:\Bruker\TopSpin3.6.2} 2103 46 — 300.20MHz
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210318.f345.10.fid — Fupeng Wu Q-y-34 — PROTON CDQ3 {C:\Bruker\TopSpin3.6.2} 2103 45 — 300.20MHz
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210419.f327.10.fid — Fupeng Wu Q-y-19 — PROTON CDd3 {C:\Bruker\TopSpin3.6.2} 2104 27 — 300.20MHz
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210303.f373.10.fid — Fupeng Wu Q-y-4 — PROTON CDd3 {C:\Bruker\TopSpin3.6.2} 2103 13 — 300.20MHz
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210419.f324.10.fid — Fupeng Wu Q-y-5 — PROTON CDd3 {C:\Bruker\TopSpin3.6.2} 2104 24 — 300.20MHz
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210308.f349.10.fid — Fupeng Wu Q-y-15 — PROTON CDQ3 {C:\Bruker\TopSpin3.6.2} 2103 49 — 300.20MHz
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8.2 NMR spectra of the g-boryl ketones.
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210223.f321.12.fid — Fupeng Wu Q-2-2 — 11B (DCI3 {C:\Bruker\TopSpin3.6.2} 2102 21 — 96.32MHz
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ESI-TOF Accurate Mass Report
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S2'T
@t
@1 Lk
621
@
057
5T
€61
€61
561 -
561
9%'T
@67 -
861 f a0'E
e & o
S.Tﬁ = Jmoﬂm - muvm\
b0' 2 801 L9g
g.Tw N 6'82
90' 2 61z |

077 = [6l¢ ——
59'¢ 0TP—
S9°C
89°Z: S
897 - =00
89'Z
0Lz It

e - = 00
€T = 00T
0E L

-1

-0.5

0.5

Z'S1—

1.0

1.5

2.0

2.5

35 3.0

]
4.0

n
el < T'€8—

2
55
f1 (ppm)

¥otTT
m..ﬁmﬂ/.
S'TET
Lzt
6'L2T
N‘mNaV
hégv
€'9€T
v.mmﬁ\.

b1
7.0

¥ 7T
=S50
~00T
=0T
=z0'h

7.5

68 ¢
06' &
06" &
Erg

a1’ 8

0'8bT~
L6pT

8.5

e w I
8 Py

8:8 —o0¢
648
088
088

CDCL)
9.0

6'TLT—

Bpin O
3d
300 MHz
9.5
ipin O
3d
(*3%C NMR, 75 MHz,CDCl3)

@e— — F560

'H NMR
10.0

(
T
105

AQ

o]
A

9'66T—

T
11.0

T
11.5

B
@ w
(P22
T
8.0
210223.f319.11.fid — Fupeng Wu Q-6 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 19 — 75.49MHz

e

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210



210223.f319.12.fid — Fupeng Wu Q-6 — 11B (DCI3 {C:\Bruker\TopSpin3.6.2} 2102 19 — 96.32MHz
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ESI-TOF Accurate Mass Report

File:21032211 Sample Name:Q-14 UserName:Fu-peng Wu
Vial:1:C,3 Date:22-Mar-2021 Time:12:21:42
Description:MeOH/0.1% HCOOH in H20 90:10

Page 2

Sample Report:
(Time: 0.50) Combine (43:47-96:99) - Dead time test passed Me 1:TOF MS ES+
3.7e+008
487.2776
100- b o Me
by 0.8 mDa
90-
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80- .
§ Bpin O
70
E 3f
60-
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® 504 2.6 PPM
& 1.3 mba
40-
30-
= 486.2808
204
510.2625 995.5276
10- 996.5298
— 1 = T J T . T R . T T T T m/z
200.0 400.0 600.0 800.0 1000.0

S57



210301.f328.10.fid — Fupeng Wu Q-17 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 28 —300.20MHz
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210301.418.11.fid — Fupeng Wu Q-17 — Au13C CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 18 — 100.63MHz
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210301.418.10.fid — Fupeng Wu Q-17 — Au11B CDO3 {C:\Bruker\TopSpin3.5pl6} 2103 18 — 128.38MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032213 Sample Name:Q-17 UserName:Fu-peng Wu

Vial:1:C,5 Date:22-Mar-2021 Time:12:30:38

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

Sample Report:

(Time: 0.45) Combine (39:43-92:96) - Dead time test passed 1:TOF MS ES+
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E 0.6 mDa

90-
AQ Me
802 Bpin O

70-

60-

39

&® 50

40-

30-
- 472 .2647|

474.2649

29 967.4957

10 496.2466 966 as04/358 4982

T T T T T T T T T T T T T T m/z
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

S59



210224.f307.10.fid — Fupeng Wu Q-11 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 7 — 300.20MHz
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210224.f307.11.fid — Fupeng Wu Q-11 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2102 7 — 75.49MHz
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210224.f307.12.fid — Fupeng Wu Q-11 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 7 — 96.32MHz
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ESI-TOF Accurate Mass Report
File:21032225

Vial:1:B,8

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

Sample Name:Q-11 UserName:Fu-peng Wu
Date:22-Mar-2021 Time:15:10:47

Page 2

Sample Report:

(Time: 0.56) Combine (49:53) - Dead time test passed
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210224.f308.10.fid — Fupeng Wu Q-12 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 8 — 300.20MHz
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210224.f308.11.fid — Fupeng Wu Q-12 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2102 8 — 75.49MHz
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210224.f308.12.fid — Fupeng Wu Q-12 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 8 — 96.32MHz

G
o
[

0

i A

Bpin O

COOEt

AQ

3
("B NMR, 96 MHz, CDC1)

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 90 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

File:21032209 Sample Name:Q-12 UserName:Fu-peng Wu
Vial:1:C,1 Date:22-Mar-2021 Time:12:12:46
Description:MeOH/0.1% HCOOH in H20 90:10

Page 2

Sample Report:

(Time: 0.44) Combine (38:42-91:95) - Dead time test passed
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210301.f330.10.fid — Fupeng Wu Q-25 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 30 —300.20MHz

&
62T
w1
T
@1

o1
157
€57
88'1
06’1
o'
£6°T
S6°T
&7
00 e
£0°T
G0°E
90’z
80°¢
ore

59T
89°¢C
89'C
s
e
EI'E
e
iVE
BI'E
0z E
ETE
9a'E

== N

' §—

9%'9
96'9

WAy

Fooel

7.0

7.2

0OBn

Bpin O

('H NMR, 300 MHz, CDCL) l MLL
+
T T T T T 2
8.8 8.6 84 8.2 8.0 7.8 7.6

AQ

h

o
o

74

j
ﬂlmo; | oy

ATNQN |

fi (p.pm)

&
—on

L=t
—©ww

e

e

i
@
(]

5 R
o
<
o~

00T

90T

Fiz9
g0z

=z0cT
=20l

Feoe

o680

1.0 05 00 -05 -1

1.5

11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

11.5

.0

210301.419.11.fid — Fupeng Wu Q-25 — Au13C CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 19 — 100.63MHz
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210301.419.10.fid — Fupeng Wu Q-25 — Au11B CDO3 {C:\Bruker\TopSpin3.5pl6} 2103 19 — 128.38MHz
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ESI-TOF Accurate Mass Report
File:21032218

Vial:1:D,2

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

Sample Name:Q-25
Date:22-Mar-2021

UserName:Fu-peng Wu
Time:12:53:04

Page 2

Sample Report:

(Time: 0.51) Combine (44:48-97:100) - Dead time test passed
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210301.415.10.fid — Fupeng Wu Q-4 — AulH CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 15 — 400.13MHz
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210301.415.11.fid — Fupeng Wu Q-4 — Au13C CDO3 {C:\Bruker\TopSpin3.5pl6} 2103 15 — 100.63MHz
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210226.f325.12.fid — Fupeng Wu Q-4 — F19 CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 25 — 282.44MHz
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ESI-TOF Accurate Mass Report
File:21032204

Vial:1:B,4

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

Sample Name:Q-4

Date:22-Mar-2021

UserName:Fu-peng Wu
Time:11:49:55

Page 2

Sample Report:

(Time: 0.48) Combine (41:45-94:97) - Dead time test passed
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210226.f323.10.fid — Fupeng Wu Q-16 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 23 — 300.20MHz
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210226.f323.11.fid — Fupeng Wu Q-16 — C13CPD CDO3 {C:\Bruker\TopSpin3.6.2} 2102 23 — 75.49MHz
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210226.f323.12.fid — Fupeng Wu Q-16 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 23 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032212 Sample Name:Q-16 UserName:Fu-peng Wu
Vial:1:C,4 Date:22-Mar-2021 Time:12:26:10
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.46) Combine (39:43-93:96) - Dead time test passed 1:TOF MS ES+
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210225.f356.10.fid — Fupeng Wu Q-7-1 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 56 — 300.20MHz
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210225.f356.11.fid — Fupeng Wu Q-7-1 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 56 — 75.49MHz
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210225.f356.12.fid — Fupeng Wu Q-7-1 — 11B (DCI3 {C:\Bruker\TopSpin3.6.2} 2102 56 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032224 Sample Name:Q-7 UserName:Fu-peng Wu

Vial:1:B,6 Date:22-Mar-2021 Time:15:08:12

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

Sample Report:

(Time: 0.39) Combine (33:37-86:90) - Dead time test passed 1:TOF MS ES+
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210317.331.10.fid — Fupeng Wu Q-45 — AulH CDd3 {C:\Bruker{TopSpin3.6.2} 2103 31 — 300.13MHz
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210317.331.11.fid — Fupeng Wu Q-45 — Au13C CDO3 {C:\Bruker\TopSpin3.6.2} 2103 31 — 75.48MHz

8T
8'%C
w.mm\

LLe—
Ter—

8TLT—

E'P6T—

=/

AQ

Bpin O

In
("3 NMR, 75 MHz, CDCly

T
-10

20

40

70

80

T
210

f1 (ppm)

S72



ESI-TOF Accurate Mass Report
File:21040906

Sample Name:Q-45
Vial:1:F,1 Date:09-Apr-2021
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.40) Combine (34:38-87:91) - Dead time test passed
465.2020
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20 N
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10-
] “.[
ol —— r . o —
400.0 500.0 600.0
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Page 2
UserName:Fupeng Wu
Time:16:25:58
1:TOF MS ES+
2.le+008
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N
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210301.f329.10.fid — Fupeng Wu Q-20 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 29 —300.20MHz
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210301.420.11.fid — Fupeng Wu Q-26 — Au13C CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 20 — 100.63MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032219 Sample Name:Q-26 UserName:Fu-peng Wu

Vial:1:D,3 Date:22-Mar-2021 Time:12:57:32

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

Sample Report:
(Time: 0.51) Combine (43:47-97:100) - Dead time test passed 1:TOF MS ES+
4.6e+008
588.3036
300 0.5 PPM | 0
5 0.3 mba .
90- N
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80; Bpin O
70- 30
604
® 50-
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20-
o 611.2883 1197.5798
T T T T T T T T T T T T T T T T T T m/z
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210225.f357.10.fid — Fupeng Wu Q-10-1 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 57 — 300.20MHz
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210225.f357.11.fid — Fupeng Wu Q-10-1 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 57 —75.49MHz
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210225.f357.12.fid — Fupeng Wu Q-10-1 — 11B (CI3 {C:\Bruker\TopSpin3.6.2} 2102 57 — 96.32MHz
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ESI-TOF Accurate Mass Report
File:21032207

Vial:1:B,7

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

Sample Name:Q-10
Date:22-Mar-2021

Page 2
UserName:Fu-peng Wu
Time:12:03:24

Sample Report:

(Time: 0.40) Combine ((33+36:39)-87:91) - Dead time test passed 1:TOF MS ES+
3.0e+008
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i 0.7 mDa N\)
90 (0]
80- AQ
i Bpin O
70- P
E 3p
604 566.2810
2.3 PPM
E 1.3 mba
&® 50
| 300.1411
40-
30-
; 543580 1109.5692
20 567.2837 i
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210312.f306.10.fid — Fupeng Wu Q-21-3 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 6 — 300.20MHz
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210226.f324.12.fid — Fupeng Wu Q-21 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2102 24 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032215 Sample Name:Q-21 UserName:Fu-peng Wu
Vial:1:C,7 Date:22-Mar-2021 Time:12:39:34
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.55) Combine (48:52-100:104) - Dead time test passed 1:TOF MS ES+
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210310.f301.10.fid — Fupeng Wu Q-41 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 1 — 300.20MHz

£8'07
)
98'0
98°0
88'0
6801
Se'T
9T
@1
0T
0T
£E'T
PE'T
SE'TY
o1 f
9E'T
BT

81
08' W
08’1
60°E
:,L
(A%
£1°E
216
61°E
£0°&
PO
PO°L
50°¢
90° &
90
a0°s
80°¢
9L
W
e
Nv.m.A
i
LS
[
St
Sb4
s
b4y
b
05 ¢

w5
754
£5°¢
€52
va's
5547
95°¢
954
5
85'¢—
£9's
£9'¢
p9°L
ba°e
692
04t
0ce
s
s ﬂ
€18
£1'8
si'g
918
ar's
s5¢'8]
948
9281
8
648
648
6£'89
08'8
188
188
€88

ag'g
93°3
€001

%mv,o -

ESO

_JM_.

=1:1)
,CDCL)

(dr

n-Bu Bpin O
{'H NMR, 300 MHz

4a

AQ

25 24 23

27 26

2.8

2.9

f1 (ppm)
I

=
/509
o'y
R

D e S|
—og g
e 9
—m— =

[

Lok

~zot

1.0 05 00 -05 -1

1.5

11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

11.5

210310.f301.11.fid — Fupeng Wu Q-41 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2103 1 — 75.49MHz
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210310.f301.12.fid — Fupeng Wu Q-41 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 1 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:210323C1 Sample Name:Q-41 UserName:Fu-peng Wu
Vial:1:E,5 Date:23-Mar-2021 Time:09:44:30
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
(Time: 0.34) Combine (29:33-81:85) - Dead time test passed 1:TOF MS ES+
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210307.353.10.fid — Fupeng Wu, Q-33 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 53 —300.13MHz
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210309.f366.10.fid — Fupeng Wu Q-33 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2103 6 — 75.49MHz
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210309.f366.11.fid — Fupeng Wu Q-33 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 6 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032230 Sample Name:Q-33 UserName:Fu-peng Wu
Vial:1:D,6 Date:22-Mar-2021 Time:15:53:18
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
(Time: 0.34) Combine (29:33-81:85) - Dead time test passed 1:TOF MS ES+
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210307.358.10.fid — Fupeng Wu, Q-38 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 58 — 300.13MHz
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210310.f303.11.fid — Fupeng Wu Q-38 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2}
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ESI-TOF Accurate Mass Report

File:21032235 S
Vial:1:E,3 D
Description:MeOH/0.1% HCOOH in H20 98:2

ample Name:Q-38
ate:22-Mar-2021

UserName:Fu-peng Wu

Page 2

Sample Report:

(Time: 0.34) Combine (29:33-81:85) - Dead time test passed
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210319.307.21.fid — Fupeng Wu, Q48 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 7 — 300.13MHz
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210319.307.20.fid — Fupeng Wu, Q48 — Au13C CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 7 — 75.48MHz
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ESI-TOF Accurate Mass Report

File:21040907
Vial:1:F,2

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

Sample Report:

Sample Name:Q-48
Date:09-Apr-2021

(Time: 0.45) Combine ((38:39+441:43)-92:96) - Dead time test passed
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UserName:Fupeng Wu

Page 2
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1:TOF MS ES+
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ey . —~ o m/z
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210616.432.10.fid — Fupeng Wu Q-37-2 — AulH CDCI3 {C:\Bruker\TopSpin3.5pl6} 2106 32 — 400.13MHz
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210310.f308.11.fid — Fupeng Wu Q-37 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 8 — 96.32MHz
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File:21032234 Sample Name:Q-37 UserName:Fu-peng Wu
Vial:1:E,2 Date:22-Mar-2021 Time:16:08:45
Description:MeOH/0.1% HCOOH in H20 98:2
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(Time: 0.33) Combine (28:32-80:84) - Dead time test passed 1:TOF MS ES+
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210307.356.10.fid — Fupeng Wu, Q-36 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 56 — 300.13MHz
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210310.f307.11.fid — Fupeng Wu Q-36 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 7 — 96.32MHz
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File:21032233 Sample Name:Q-36 UserName:Fu-peng Wu
Vial:1:E 1 Date:22-Mar-2021 Time:16:06:10
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
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210303.f372.10.fid — Fupeng Wu Q-32 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 12 —300.20MHz
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210303.f372.12.fid — Fupeng Wu Q-32 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 12 — 96.32MHz
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File:21032222 Sample Name:Q-32 UserName:Fu-peng Wu
Vial:1:D,6 Date:22-Mar-2021 Time:15:19:55
Description:MeOH/0.1% HCOOH in H20 90:10
Sample Report:
(Time: 0.53) Combine (45:49-98:102) - Dead time test passed 1:TOF MS ES+
O 3.5e+008
575.1946
1003 0.5 PPM | ’ \
= 0.3 mDa S
90, AQ
Cl Bpin O
802
70-
60- 49
*® 50-
3 577.1927
40-
30: 597.1766
1.5 PPM
E 574.1977] 0.9 mDa
20- 1171.3606
& 599.1746
104 1174.3633
1 N z
T T T T T T T T T T T
200.0 400.0 600.0 800.0 1000.0 1200.0

S93



210307.354.10.fid — Fupeng Wu, Q-3¢ — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 54 —300.13MHz
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210310.f304.10.fid — Fupeng Wu Q-34 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2103 4 — 75.49MHz
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210310.f304.11.fid — Fupeng Wu Q-34 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 4 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032231 Sample Name:Q-34 UserName:Fu-peng Wu
Vial:1:D,7 Date:22-Mar-2021 Time:16:01:07
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
(Time: 0.32) Combine (27:31-79:83) - Dead time test passed 1:TOF MS ES+
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210307.355.10.fid — Fupeng Wu, Q-35 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 55 — 300.13MHz
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210310.f302.10.fid — Fupeng Wu Q-35 — C13CPD CDO3 {C:\Bruken\TopSpin3.6.2} 2103 2 — 75.49MHz
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210310.f302.11.fid — Fupeng Wu Q-35 — 11B CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 2 — 96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032232 Sample Name:Q-35 UserName:Fu-peng Wu
Vial:1:D,8 Date:22-Mar-2021 Time:16:03:38
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
(Time: 0.34) Combine ((28+30:33)-81:85) — Dead time test passed 1:TOF MS ES+
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210319.306.21.fid — Fupeng Wu, Q47 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 6 — 300.13MHz
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210319.306.20.fid — Fupeng Wu, Q47 — Aul3C CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 6 — 75.48MHz

8'T6T—

4, (@dr=11)

("% NMR, 75 MHz, CDC15)

9'PIT
9PIT
S'9TT
9'9TT

€12t
P'1ET
b1t

S'T2T

viazT
I.NH/
6'421
msﬁw
s
L€t
8T€T
0'EET~
TEET
9'bET
LveT
Z'9eT
z'9eT
9'8eT
9'8eT

6'EPT~
TopT

6'LbT
0'8bT

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

148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114

T

f1 (ppm)

T
-10

2

40

70

80

T
200

T
210

f1 (ppm)

S98



ESI-TOF Accurate Mass Report
File:21040908

Vial:1:F,3

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

Sample Report:

Sample Name:Q-47
Date:09-Apr-2021

(Time: 0.52) Combine ((44+47:50)-98:101) - Dead time test passed
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S99

Page 2
UserName:Fupeng Wu
Time:15:18:37
1:TOF MS ES+
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210307.359.10.fid — Fupeng Wu, Q40 — AulH CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 59 —300.13MHz
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210310.f306.10.fid — Fupeng Wu Q-40 — C13CPD CDO3 {C:\Bruker\TopSpin3.6.2} 2103 6 — 75.49MHz
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ESI-TOF Accurate Mass Report

Page 2

File:21032236 Sample Name:Q-40 UserName:Fu-peng Wu
Vial:1:E,4 Date:22-Mar-2021 Time:16:13:54
Description:MeOH/0.1% HCOOH in H20 98:2
Sample Report:
(Time: 0.33) Combine (28:32-80:84) - Dead time test passed 1:TOF MS ES+
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210315.418.10.fid — Fupeng Wu Q-44 — AulH CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 18 — 400.13MHz
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210315.418.11.fid — Fupeng Wu Q-44 — Au13C CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 18 — 100.63MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032239% Sample Name:Q-44 UserName:Fu-peng Wu

Vial:1:E,7 Date:22-Mar-2021 Time:16:21:39

Description:MeOH/0.1% HCOOH in H20 98:2

Sample Report:
(Time: 0.33) Combine (29:33-80:84) - Dead time test passed 1:TOF MS ES+
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50 (o} Me 0 I\
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: Bpin O
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210618.442.10.fid — Fupeng Wu Q-43-3 — AulH CDCI3 {C:\Bruker\TopSpin3.5pl6} 2106 42 —400.13MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032238 Sample Name:Q-43 UserName:Fu-peng Wu

Vial:1:E,6 Date:22-Mar-2021 Time:16:19:04

Description:MeOH/0.1% HCOOH in H20 98:2

Sample Report:
(Time: 0.33) Combine (27:31-80:84) - Dead time test passed 1:TOF MS ES+
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210312.f373.10.fid — Fupeng Wu Q-29-2 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 13 —300.20MHz
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210312.f373.11.fid — Fupeng Wu Q-29-2 — C13CPD CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 13 —75.49MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032220 Sample Name:Q-2% UserName:Fu-peng Wu

Vial:1:D,4 Date:22-Mar-2021 Time:13:02:26

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

Sample Report:
(Time: 1.16) Combine (105:109-(53:57+158:161)) - Dead time test passed 627.3972 1:TOF MS ES+
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2 s
90- ke
80- O O
70
AQ
604 Bpin O
® 50- 5a
40- 628.4006
30-
= 626.4004 649.3792
20- 1.4 PPM
0.9 mDa
10 €29.4033 650.3817
g T T T T T T T T T T T T T ! asm) m/z
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210315.416.10.fid — Fupeng Wu Q-23 — AulH CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 16 — 400.13MHz
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ESI-TOF Accurate Mass Report

File:21032217 Sample Name:Q-23 UserName:Fu-peng Wu
Vial:1:D,1 Date:22-Mar-2021 Time:12:48:33
Description:MeOH/0.1% HCOOH in H20 90:10

Page 2

Sample Report:
(Time: 1.13) Combine (102:106-(50:54+155:159)) - Dead time test passed 625.3823 1:TOF MS ES+
1.6 PPM 7.1le+008
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210315.417.10.fid — Fupeng Wu Q-30 — AulH CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 17 — 400.13MHz
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ESI-TOF Accurate Mass Report

File:21032229
Vial:1:D,5

Description:MeOH/0.1% HCOOH in H20 98:2

Sample Name:Q-30
Date:22-Mar-2021

UserName:Fu-peng Wu
Time:15:48:47

Page 2

Sample Report:

(Time: 1.20) Combine (109:113-(57:61+162:
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210316.f314.10.fid — Fupeng Wu Q-22-6 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 14 —300.20MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032216 Sample Name:Q-22 UserName:Fu-peng Wu

Vial:1:C,8 Date:22-Mar-2021 Time:12:44:02

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

Sample Report:
(Time: 0.51) Combine (43:47-97:100) - Dead time test passed 2325716 1:TOF MS ES+
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210315.414.10.fid — Fupeng Wu Q-19 — AulH CDd3 {C:\Bruker\TopSpin3.5pl6} 2103 14 — 400.13MHz
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ESI-TOF Accurate Mass Report Page 2
File:21032302 Sample Name:Q-19 UserName:Fu-peng Wu

Vial:1:B,1 Date:23-Mar-2021 Time:09:47:11

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

Sample Report:
(Time: 0.37) Combine (32:36-84:88) - Dead time test passed 1:TOF MS ES+
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210316.341.10.fid — Fupeng Wu Q-T-1 — AulH CDO3 {C:\Bruker\TopSpin3.6.2} 2103 41 — 300.13MHz
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210316.341.11.fid — Fupeng Wu Q-T-1 — Aul3C (DCB {C:\Bruker\TopSpin3.6.2} 2103 41 — 75.48MHz
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ESI-TOF Accurate Mass Report Page 2
File:21040909 Sample Name:Q-T-1 UserName:Fupeng Wu

Vial:1:F 4 Date:09-Apr-2021 Time:16:28:32

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

Sample Report:
(Time: 0.33) Combine ((28+30:33)-80:84) - Dead time test passed 1:TOF MS ES+
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210319.305.21.fid — Fupeng Wu, Q-7-2 — AulH DCI3 {C:\Bruker\TopSpin3.6.2} 2103 5 — 300.13MHz
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210419.f326.10.fid — Fupeng Wu Q-T-5 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2104 26 — 300.20MHz
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210326.f323.11.fid — Fupeng Wu / Q-T-4 — 11B(H-entk) CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 23 —96.32MHz
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ESI-TOF Accurate Mass Report Page 2
File:21040911 Sample Name:Q-T-3 UserName:Fupeng Wu
Vial:1:F .6 Date:09-Apr-2021 Time:15:26:23

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

Sample Report:

(Time: 0.35) Combine (30:34-82:86) — Dead time test passed 1:TOF MS ES+
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210322.335.10.fid — Fupeng Wu / Q-T-3 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2103 35 — 300.20MHz
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ESI-TOF Accurate Mass Report Page 2
\F/u;laelz? F0:;()912 Sample Name:Q-T-5 UserName:Fupeng Wu
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210406.f309.10.fid — Fupeng Wu Q-50 — PROTON CDCI3 {C:\Bruker\TopSpin3.6.2} 2104 9 — 300.20MHz
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