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1. General Information

Commercially available reagents were purchased at the highest commercial quality
and used without further purification, unless otherwise stated. Analytical thin layer
chromatography was performed on 0.25 mm silica gel 60-F254. 'H NMR spectra
were recorded on Bruker AMX-400 or Bruker DRX-600 instruments. The following
abbreviations (or combinations thereof) were used to explain multiplicities: s = singlet,
d = doublet, t = triplet, g = quartet, m = multiplet, br = broad. Coupling constants, J,
were reported in Hertz unit (Hz). *3C NMR spectra were recorded on Bruker DRX-
600 or JEOL instruments (100 MHz) and were fully decoupled by broad band proton
decoupling. *°F NMR Spectra were recorded on Bruker AMX-399 spectrometer (376
MHz) or JEOL-400 (376 MHz) and were fully decoupled by broad band proton
decoupling. Chemical shifts were referenced to the appropriate residual solvent peaks.
Column chromatography was carried out automated using Biotage Isolera One with

Biotage SNAP Ultra Column.

2. General procedure of the preparation of thioether ligands*

0 _
i 'Pr
4 "Pr.
OJLNH PhSH, BuOK g "'\"sph B0 g goc, K sPh
—{ 'BUOH, reflux NH, TEA, DCM, 1 h N

Pr

To the 'BuOH (10.0 mL) solution of '‘BuOK (1.23 g, 11.0 mmol) was added
thiophenol (1.54 mL, 15.0 mmol), and the mixture was stirred at room temperature for
10 min. Then Evans oxazolidone chiral auxiliary (10.0 mmol) in '‘BuOH (5 mL) was
added and the mixture was stirred under 80 °C for 12 h. After being allowed to cool to
room temperature, the reaction was quenched by sat. NH4Cl (5 mL). The aqueous
phase was extracted with EA (15 mL>3) and the combined organic phase was dried
with anhydrous Na2SOs, concentrated under reduced pressure. The residue was used
without purification.

To a stirred solution of substrate in dry DCM (30 mL) was added Boc20 (2.6 g, 12
mmol) and TEA (2.0 g, 20 mmol) at 0 °C. After stirring at room temperature for 1 h,

then the mixture was concentrated in vacuo, diluted with ethyl acetate, and washed
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with sat. NH4Cl and NaHCOs. The organic layer was dried over MgSQOas, concentrated
in vacuo, and purified by column with ethyl acetate/n-hexane (1/10) as the eluent to

afford thioether ligand L8.

ipr
S.

BocHN/k/ Ph

tert-butyl (S)-(3-methyl-1-(phenylthio)butan-2-yl)carbamate (L8)

White solid. *H NMR (600 MHz, CDCls) & 7.45 — 7.35 (m, 2H), 7.32 — 7.27 (m, 2H),
7.21(t, J = 7.4 Hz, 1H), 4.59 (d, J = 7.8 Hz, 1H), 3.74 — 3.73 (m, 1H), 3.10 (d, J = 5.4
Hz, 2H), 2.04 — 1.85 (m, 1H), 1.45 (s, 9H), 0.94 (dd, J = 14.8, 6.8 Hz, 6H). 3C NMR
(150 MHz, CDCls) & 155.75, 136.60, 129.82, 129.06, 126.33, 79.30, 55.30, 37.67,
30.95, 28.49, 19.57, 17.98. HRMS (ESI-TOF) Calcd for CisH22aNO2S [M-H]:

294.1528; found: 294.1523.
0

A
j/\sph L /k/SPh

NH; TEA, DCM, 1 h

To a stirred solution of substrate (10 mmol) in dry DCM (30 mL) was added benzoyl
chloride (12 mmol) and TEA (2.0 g, 20 mmol) at 0 °C. After stirring at room
temperature for 1 h, then the mixture was concentrated in vacuo, diluted with ethyl
acetate, and washed with sat. NH4Cl and NaHCOs. The organic layer was dried over
MgSOQs4, concentrated in vacuo and purified by column with ethyl acetate/n-hexane

(1/10) as the eluent to afford thioether ligand.

G-

(S)-N-(3-methyl-1-(phenylthio)butan-2-yl)benzamide (L9)

White solid. 'H NMR (600 MHz, CDCls) & 7.68 — 7.62 (m, 2H), 7.53 — 7.48 (m, 1H),
7.45 - 7.39 (m, 4H), 7.28 (d, J = 6.2 Hz, 2H), 7.21 — 7.16 (m, 1H), 6.15 (d, J = 8.7 Hz,
1H), 4.25 (dg, J = 9.2, 5.6 Hz, 1H), 3.27 (d, J = 5.4 Hz, 2H), 2.12 (dq, J = 13.6, 6.8
Hz, 1H), 1.02 (t, J = 6.8 Hz, 6H). *C NMR (150 MHz, CDCl3) & 167.33, 136.27,
134.77, 131.51, 129.89, 129.23, 128.62, 126.94, 126.52, 54.60, 37.18, 30.89, 19.58,
18.60. HRMS (ESI-TOF) Calcd for C1sH20NOS [M-H]": 298.1266; found: 298.1253.
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(S)-mesityl((3-methyl-1-(phenylthio)butan-2-yl)-12-azaneyl)methanone (L.10)
White solid. *H NMR (600 MHz, CDCls) & 7.42 (d, J = 7.6 Hz, 2H), 7.32 (t, J = 7.8
Hz, 2H), 7.22 (t, J = 7.4 Hz, 1H), 6.87 (s, 2H), 5.76 (d, J = 8.7 Hz, 1H), 4.28 (dg, J =
11.9, 5.9 Hz, 1H), 3.22 (d, J = 5.7 Hz, 2H), 2.34 (s, 6H), 2.30 (s, 3H), 2.15 — 2.05 (m,
1H), 1.01 (dd, J = 13.1, 6.8 Hz, 6H). 3C NMR (100 MHz, CDCl3) & 170.51, 138.56,
136.16, 135.15, 134.36, 129.79, 129.16, 128.32, 126.49, 53.86, 37.15, 30.39, 21.17,
19.46, 19.41, 18.38. HRMS (ESI-TOF) Calcd for C21H26NOS [M-H]: 340.1735;
found: 340.1722.

F O
o
F

(S)-2,6-difluoro-N-(3-methyl-1-(phenylthio)butan-2-yl)benzamide (L11)

White solid. 'H NMR (400 MHz, CDClg) & 7.47 — 7.40 (m, 2H), 7.40 — 7.33 (m, 1H),
7.32-7.25(m, 2H), 7.21 — 7.14 (m, 1H), 7.01 — 6.91 (m, 2H), 5.99 (d, J = 8.4 Hz, 1H)
4.25 (dg, J = 9.4, 5.8 Hz, 1H), 3.29 — 3.15 (m, 2H), 2.09 (h, J = 6.8 Hz, 1H), 1.02 (dd,
J =6.8, 5.4 Hz, 6H). 3C NMR (100 MHz, CDCl3) § 160.27, 160.04 (dd, J = 275.3,
6.8 Hz), 136.0, 131.69 (t, J = 10.1 Hz), 130.13, 129.15, 126.60, 112.09 (d, J = 25.0
Hz), 112.09 (dd, J = 18.2, 3.0 Hz), 54.59, 37.22, 30.53, 19.54, 18.05. °F NMR (376
MHz, CDCls) & -114.58. HRMS (ESI-TOF) Calcd for CisHisF2NOS [M-HJ:

334.1077; found: 334.1065.
F O Bn

S
F

(S)-2,6-difluoro-N-(1-phenyl-3-(phenylthio)propan-2-yl)benzamide (L12)

White solid. *H NMR (400 MHz, CDCls) & 7.46 — 7.39 (m, 2H), 7.39 — 7.17 (m, 9H),
6.94 (t, J = 8.1 Hz, 2H), 6.12 (d, J = 7.6 Hz, 1H), 4.61 (h, J = 6.2 Hz, 1H), 3.24 — 3.03
(m, 4H). 3C NMR NMR (100 MHz, CDCl3) § 160.10 (dd, J = 252.4, 7.3 Hz), 160.08,
136.94, 135.49, 131.82 (t, J = 10.0 Hz), 129.95, 129.57, 129.23, 128.73, 126.90,
126.64, 112.12 (dd, J = 17.9, 2.8 Hz), 112.11 (d, J = 24.8 Hz), 50.68, 38.76, 37.23. 1F

NMR (376 MHz, CDCl3) & -114.46. HRMS (ESI-TOF) Calcd for C22H1sF2NOS [M-
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H]: 382.1077; found: 382.1062.

F O j\/j
@ilLN e
H

F

2,6-difluoro-N-((2S,3S)-3-methyl-1-(phenylthio)pentan-2-yl)benzamide (L13)
White solid. *H NMR (400 MHz, CDCls) & 7.46 — 7.40 (m, 2H), 7.39 — 7.33 (m, 1H),
7.31 - 7.25 (m, 2H), 7.22 — 7.15 (m, 1H), 7.02 — 6.90 (m, 2H), 6.02 (d, J = 8.6 Hz,
1H), 4.38 — 4.25 (m, 1H), 3.31 — 3.13 (m, 2H), 1.87 (ddt, J = 13.4, 6.8, 3.6 Hz, 1H),
1.59 (dtt, J = 15.0, 7.4, 3.8 Hz, 1H), 1.25 — 1.10 (m, 1H), 0.99 (d, J = 6.8 Hz, 3H),
0.94 (t, J = 7.4 Hz, 3H). *C NMR (100 MHz, CDCls3) § 160.28, 160.08 (dd, J = 252.0,
6.2 Hz), 135.92, 131.72 (t, J = 8.8 Hz), 130.27, 129.15, 126.65, 112.10 (dd, J = 15.7,
1.8 Hz), 112.08 (d, J = 23.8 Hz), 53.63, 36.98, 36.89, 24.95, 15.48, 11.44. 1°F NMR
(376 MHz, CDCl3) & -114.56. HRMS (ESI-TOF) Calcd for CisH20F2NOS [M-H]-
:348.1234; found: 348.1223.
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3. Ligands investigation

Pd(OAC), (10 mol%)

0 L (12 mol%) 0
NaHCO3 (0.5 equiv.) *
H > OH + Ar—l 3 OH
N Ag,CO3 (2 equiv.) N
Me NPhth HFIP, 70 °C, 24 h Me NPhth
Ar = 4-COOMeCgH,
1a 2a 3a
O Bn I O Bn
ol )LNJ\/N\ )LNJ\H,OH -
H H 3 AcHN
0% L1 L2 L3
47%, 72% ee 20%, 52% ee no reaction gy
)OL ' QB o pr O Bn
NHOMe o
HJ\n, A M s, s,
o] HoO N / H H
L4 s BN L6 L7
0% 0% 56%, 80% ee 32%, 80% ee
P o 'Pr o Pr
r
S~ S\
S. N"\/ Ph N Ph
BocHN Ph H
L8 L9 L10
0% 0% 0%
, Ph
F o pr F o F o j:/\
S. S.
NJ\’ Ph N S<ph YN Ph
H H I | H
F F F
L11 L12 L13

71% (68%)?, 91% ee

Bn
Boc. OH
N

H oo

L14 no reaction

L18 30%, 65% ee

520/0, 85% ee

Bn o Pr
Fmoc. /'\n,OH L/
N
H )LN S<ph
o H

L15 no reaction L16 41%, 75% ee

o pr

M A CFs
H

CF;
L19 33%, 70% ee

64%, 87% ee

O,SMe
‘e LA
N c

H
L17 39%, 4% ee

FOL/
N S“Ph
H

F

L20 54%, 87%

4Conditions: 1a (0.1 mmol), 2a (0.2 mmol), Pd(OAc). (10 mol%), ligand (12 mol%), Ag.COs

(2.0 equiv.), NaHCO3 (0.5 equiv.) in HFIP (0.5 mL) 70 °C, 24 h. Yields were determined by

'H NMR using CHBr; as the internal standard. °Isolated yield
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4. Enantioselective Arylation of 2-Aminoisobutyric Acid?
Pd(OAc), (10 mol%) F o ipr

0 L11 (12 mol%) 0
/\él\ NaHCOj; (0.5 equiv.) /\el\ NJ\,&Ph
+ j—
H” XX “OH Ar—| 29,00, (2 oquv) » A7 TOH i H

Me NPhth HFIP, 70 °C, 24 h Me NPhth
1a 2 3

L11

General procedure A for enantioselective arylation of 2-Aminoisobutyric Acid:
Pd(OACc)2 (2.2 mg, 0.01 mmol, 10 mol%), L11 (5.0 mg, 0.015 mmol, 15 mol%), la
(0.1 mmol), Ag2CO3 (55 mg, 0.2 mmol, 2 equiv.), NaHCOs3 (4.2 mg, 0.05 mmol, 0.5
equiv.), and Arl (0.2 mmol, 2.0 equiv.) were weighed and placed in an 12 mL reaction
tube. Subsequently, HFIP (0.5 mL) was injected, and the tube was capped and closed
tightly. The reaction mixture was then stirred at 70 <C for 48 h. The mixture was
allowed to cool to room temperature and acetic acid (0.05 ml) was added. Then, the
mixture was passed through a pad of Celite with ethyl acetate as the eluent to remove
any insoluble precipitate. The resulting solution was concentrated.

For the compound isolated as an acid: The residual mixture was dissolved with
minimal ethyl acetate and loaded onto a preparative TLC plate. The pure acid product
was then isolated using preparative TLC with ethyl acetate/hexanes (2/1) with 1%
w/w acetic acid as the eluent.

For the compound isolated as an ester: The residual mixture was dissolved in 0.5 ml
DMF, and Cs2COs (99.7 mg, 0.3 mmol), Mel (71.0 mg, 0.50 mmol, 31 ulL) were
added. The mixture was stirred at room temperature for 3 h and then was diluted with
water followed by extraction with ethyl acetate. The organic layer was dried over
Naz2SO0s4, filtered, and concentrated in vacuo. The residual mixture was dissolved with
minimal ethyl acetate and loaded onto a preparative TLC plate. The pure ester product
was then isolated using preparative TLC with ethyl acetate/toluene (1/20) as the

eluent.
(6]

Mée NPhth
MeOOC
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-(4-(methoxycarbonyl)phenyl)-2-methyl
propanoic acid (3a)?
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Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3a as acid was obtained (white solid, 25.1
mg, 68% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 15% 'PrOH / COz, flow rate 2 mL/min, retention time
7.373 min (minor) and 9.524 min (major), 4.5:95.5 er).

IH NMR (600 MHz, CDCl3) & 8.90 (s, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.81 — 7.75 (m,
2H), 7.75 — 7.67 (m, 2H), 7.14 (d, J = 8.0 Hz, 2H), 3.92 — 3.79 (m, 4H), 3.27 (d, J =
13.8 Hz, 1H), 1.95 (s, 3H). 3C NMR (150 MHz, CDCl3) & 177.78, 168.40, 167.05,
141.02, 134.40, 131.39, 130.62, 129.68, 129.08, 123.51, 63.67, 52.16, 40.96, 21.88.
HRMS (ESI-TOF) Calcd for C20H16NOs [M-H]": 366.0978; found: 366.0975.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100

- : : 3
500 |"\ ‘
400 | N
300 ‘ \‘ “ ‘
AN
100 \ [\ [

0 — AN _ S

6I o ‘2‘.5‘ T é T ‘7{5‘ T ‘1‘0‘ o ‘12‘.5‘ T ‘1|5‘ T ‘17‘.5‘ T ‘mi

Peak RetTime Type Width Area Height Area

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

1 7.414 BB 0.2588 1.18170e4  693.64398 49.8909
2 9.598 BB 0.3407 1.18687e4 531.17914 50.1091

DAD1 B, Sig=2104
mAU 3
80
703
80
50
403 &
303 o / \
3 2 / \
205 e / \

- gsm

0l /A
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Peak RetTime Type Width

Area
[mAU*s ]

# [min]
1 7.373 MM
2 9.524 BB

0

R OMe
Me NPhth

0.2640

84.04516

©.3276 1776.58533

Height Area
[mAU] %
5.30673 4.5170

82.38560 95.4830

Methyl (S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-phenylpropanoate (3b)?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).

The product of 3b as ester was obtained (yellow oil, 20.7 mg, 64% yield).

The enantiomeric purity of the substrate was determined by SFC analysis

(CHIRALPAK® 0J-3 column, 10% 'PrOH / COz, flow rate 2 mL/min, retention time

4.406 min (minor) and 9.467 min (major), 6:94 er). HRMS (ESI-TOF) Calcd for

C19H16NO4 [M-H]": 322.1079; found: 322.1070.

IH NMR (600 MHz, CDCl3)  7.80 — 7.74 (m, 2H), 7.73 — 7.68 (m, 2H), 7.21 — 7.14
(m, 3H), 7.04 (d, J = 6.8 Hz, 2H), 3.82 — 3.70 (m, 4H), 3.26 (d, J = 13.8 Hz, 1H), 1.89

(s, 3H). 3C NMR (150 MHz, CDCls) & 173.01, 168.48, 135.74, 134.19, 131.64,

130.58, 128.29, 127.17, 123.30, 64.14, 52.77, 41.36, 21.92.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

i DAD1 B, Sig=210
P
60; \“L&(& ©
mé :E T
20 E “\ \“ ‘l‘/\\\
3 ‘
'2057/ L ,‘ _\ o /,7\-// -/ B \;\E—j— - -
i 5 6 7 T d b T T m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
Rl BEEER e e |-mmmmene [<mmmmeees [<nenee |
1 4.386 MM ©.1725 1223.51050 118.20831 50.0102
2 9.418 BB 0.3203 1223.00989 58.88267 49.9898
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DAD1 B, Sig=210,
mAU 7

5002 [
450
400
350

|
e

300 S
2504 8 @@
200 ;V@
150 N I o L N
) P T T 8 ST T T T " i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

S B P | =mmmmmee |=mmmmeemes =mmmmee- |
1 4.406 MM ©.1596 591.62374 61.72735 5.8810

2 9.467 BV R ©0.3319 9458.64551 441.69794 94.1190

0

X OMe
M€ NPhth

Methy! (S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(p-tolyl)propanoate (3c)?
Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3c as ester was obtained (yellow oil, 21.3 mg, 63% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 10% 'PrOH / COz, flow rate 2 mL/min, retention time
4.244 min (minor) and 7.846 min (major), 4.5: 95.5 er).

IH NMR (600 MHz, CDCl3) & 7.82 — 7.77 (m, 2H), 7.76 — 7.70 (m, 2H), 6.99 (d, J =
7.9 Hz, 2H), 6.95 (d, J = 8.0 Hz, 2H), 3.77 (s, 3H), 3.77 (d, J = 13.8 Hz, 1H), 3.24 (d,
J = 13.8 Hz, 1H), 2.28 (s, 3H), 1.89 (s, 3H). 3C NMR (150 MHz, CDCls) & 173.05,
168.52, 136.68, 134.17, 132.55, 131.69, 130.42, 129.04, 123.30, 64.24, 52.73, 40.93,
21.85, 21.17. HRMS (ESI-TOF) Calcd for C20H1sNOs [M+H]*: 338.1392; found:
338.1385.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250.4 Ref=360,100 (tzhang\zt-01-104-3 2022-04-20 12-34-27\001-1-zt-01-105-9.D)
mAUé g
3—§ “F‘;\ o
254 | \ =z
23 | A
153 |
15
E \
0'5? \ ~ ‘/" N\
0 NN N N
3 i s 6 7 s T
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 4.340 BB 0.2022 49.77608 3.57928 49.3677
2 8.142 BB 0.2798 51.05114 2.25771 50.6323

DAD1 A, Sig=250

7

! .

5

4 Q;b(ﬁ

3 < &

2 ey \

(= T \14/‘ \\ﬁ\_ - _ I — S :‘\\ R

O\ T T T T T T T T T T —
3 4 5 6 7 8 9 min|

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

1 4.244 MM 0.2064 8.89885 7.18632e-1 4.4542
2 7.846 BB 0.3291 190.88802 8.46409 95.5458

o
Me NPhth
MeO
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-(4-methoxyphenyl)-2-methylpropanoic acid
(3d)?
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3d as acid was obtained (white solid, 23.3

mg, 69% yield).
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The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
7.373 min (minor) and 9.524 min (major), 4.5:95.5 er).

IH NMR (600 MHz, CDCl3) & 7.84 — 7.75 (m, 2H), 7.73 — 7.66 (m, 2H), 6.97 (d, J =
8.2 Hz, 2H), 6.71 (d, J = 8.2 Hz, 2H), 3.78 — 3.64 (m, 4H), 3.17 (d, J = 14.1 Hz, 1H),
1.95 (s, 3H). 3C NMR (150 MHz, CDCls) & 177.94, 168.47, 158.77, 134.24, 131.59,
131.52, 127.45, 123.38, 113.83, 64.05, 55.23, 40.08, 21.84. HRMS (ESI-TOF) Calcd
for C19H16NOs [M-H]: 338.1028; found: 338.1028.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 A, Sig=250
mAU ﬁ R S \»{‘b@
3,2 ~ R @f’: ; Q@‘
25 .T\?i .Y$%
2 \
1.5
1
0.5
D - r e —_ —
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 7.351 MM 0.2609 68.34481 4.36608 49.7186
2 10.967 MM ©0.3690 69.11846 3.12206 50.2814

DAD1 A, Sig=250

mAU
10

10840

: @b@% ‘f‘l‘
: A /N
'4\77 — T l'/ . \7))7|7‘_\_ T — /' T — T S
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU ] %

1 7.377 MM 0.2278 15.54884 1.13740  4.6601
2 10.949 BB ©.3337 318.10883 14.62985 95.3399
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X  TOH
Mé NPhth
TBSO

(S)-3-(4-((tert-butyldimethylsilyl)oxy)phenyl)-2-(1,3-dioxoisoindolin-2-yl)-2
methyl propanoic acid (3e)?

Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3d as acid was obtained (white solid, 29.4
mg, 67% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
9.533 min (minor) and 10.648 min (major), 6:94 er).

IH NMR (600 MHz, CDCl3) & 7.79 — 7.13 (m, 2H), 7.72 — 7.66 (m, 2H), 6.89 (d, J =
8.3 Hz, 2H), 6.62 (d, J = 8.4 Hz, 2H), 3.71 (d, J = 14.2 Hz, 1H), 3.12 (d, J = 14.2 Hz,
1H), 1.95 (s, 3H), 0.93 (s, 9H), 0.10 (s, 6H). 3C NMR (150 MHz, CDCls) & 171.06,
161.40, 147.86, 127.15, 124.59, 124.46, 121.34, 116.31, 113.11, 57.02, 33.14, 18.78,
14.96, 11.30, -11.41. HRMS (ESI-TOF) Calcd for C24H2sNOsSi [M-H]: 438.1737;
found: 438.1737.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-133-5 2022-05-10 21-00-48\001-41-zt-01-133-5.D)
mAU o ey o
h B N T~ N
] [N -R o\ QA
12 \;@?} - @f
10 ¥ [T
8% “
5*; .\\
4 AN //
2] _/ \":—k/ — 7\ —— ]
0 \‘- S— \77—7777 L\ —— T T T T T T T
7 7.5 8 8.5 9 95 10 10.5 11 11.5 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 9.603 MM 0.4303 348.19855 13.48821 50.0553
2 10.732 MM 0.4376 347.42886 13.23219 49.9447
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DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-133-5 2022-05-10 21-00-48\002-42-zt-01-132-4.D)

mAU 2

E 73\
300 /A
250
200
150 ® \
100 . & \
i I N

7‘5 E‘! 8‘5 é o ‘9‘.5I T 1‘0 ‘ 10.5 T 1‘1 T ‘11‘5 m
Peak RetTime Type Width Area Height Area

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

1 9.533 MM ©.3391 566.11829 27.82391 5.9982

2 10.648 VB ©.3802 8871.97168 361.68579 94.0018
o)

X OH
Mé NPhth
PhO

(S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(4-phenoxyphenyl)propanoic acid (3f)
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3f as acid was obtained (white solid, 19.3
mg, 48% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO, flow rate 2 mL/min, retention time
7.828 min (minor) and 8.750 min (major), 7:93 er).

IH NMR (600 MHz, CDCl3) & 7.80 — 7.75 (m, 2H), 7.72 — 7.69 (m, 2H), 7.31 (t, J =
7.8 Hz, 2H), 7.10 — 7.01 (m, 3H), 6.94 (d, J = 7.8 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H),
3.80 (d, J = 13.8 Hz, 1H), 3.22 (d, J = 14.0 Hz, 1H), 1.99 (s, 3H). 3C NMR (150
MHz, CDCls) & 168.45, 157.55, 156.24, 134.27, 131.84, 131.56, 130.65, 129.75,
123.34, 123.09, 119.13, 118.63, 118.59, 40.35, 29.82, 21.97.

HRMS (ESI-TOF) Calcd for C24H1sNOs [M-H]: 400.1185; found: 400.1173.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250
mAU

7832
‘/Ems

o3 . o _ B — o
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 7.832 BB ©.2357  48.33260 3.10399 49,3113
2 8.765 BB 0.2594  49.68258 2.84940 50.6887

DAD1 A, Sig=250

8750

&
2 ] @ ’\@
3 5
0 = 4 - — —]
T T T T T T "™
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 7.828 MM 0.2767 7.50377 4.52053e-1 6.8638
2 8.750 BB 0.2634 101.82076 5.84066 93.1362

)

R OMe
Me NPhth
CF30

Methyl (S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(4-(trifluoromethoxy)phenyl)
propanoate (3g)

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3g as ester was obtained (yellow oil, 29.7 mg, 73% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 10% 'PrOH / CO2, flow rate 2 mL/min, retention time
3.258 min (major) and 3.818 min (minor), 96:4 er).
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1H NMR (600 MHz, CDCls) & 7.80 — 7.75 (m, 2H), 7.72 — 7.69 (m, 2H), 7.09 (d, J =
8.4 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H), 3.78 (d, J = 13.9 Hz, 1H), 3.74 (s, 3H), 3.27 (d,
J=13.9 Hz, 1H), 1.89 (s, 3H). 3C NMR (150 MHz, CDCl3) & 172.68, 168.40, 148.49,
134.57, 134.33, 131.89, 131.52, 123.36, 120.73, 120.49 (q, J = 255.0), 63.91, 52.83,
40.77, 22.10. °F NMR (376 MHz, CDCl3) & -60.57. HRMS (ESI-TOF) Calcd for
Ca0H15F3NOs [M-H]: 406.0902; found: 406.0894.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-106-race 2022-04-23 16-07-59\001-1-zt-01-106-6-race.D)
mAU 3 IS QB v
140 Cﬂ "\@N A ‘*&‘
100 n B
80 || [
60 | ‘w‘
40 ‘ \ /
20 | N
Oé N J oY T S - _
R T T SR 2™
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 3.273 MM ©.2025 1997.16846 164.36981 50.2269
2 3.837 MM ©.2319 1979.12439 142.26338 49.7731

DAD1 B, Sig=210,4 Réf='360,100 (tzhar;g\zt-m—ﬂaﬁ-race 2022-04-23 16-07-59\002-2-zt-01-106.D)
mAU § (}b(
50 cMﬂ o«
| le®
300 | &
250 .
200 “ ‘ N
150 M
100 “' \ e ?-;f;b
| \ @ &
* —_— _; \ — SWS\ —
2 I ‘ ‘ 3 ‘ ‘ ‘ lll é 6 7 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 3.258 MM 0.1930 159.22154 13.74660 95.8802
2 3.818 MM 0.1690 6.84151 6.74858e-1  4.1198
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0

R OMe
Me NPhth
FsC

Methyl (S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(4-
(trifluoromethyl)phenyl)propanoate (3h)?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3h as ester was obtained (yellow oil, 20.3 mg, 52% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 5% PrOH / COz, flow rate 2 mL/min, retention time
4.345 min (major) and 4.558 min (minor), 95.5:4.5 er).

IH NMR (600 MHz, CDCls) & 7.81 — 7.76 (m, 2H), 7.75 — 7.70 (m, 2H), 7.43 (d, J =
8.0 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 3.84 (d, J = 13.8 Hz, 1H), 3.75 (s, 3H), 3.33 (d,
J =13.8 Hz, 1H), 1.89 (s, 3H). 3C NMR (150 MHz, CDCls) & 172.58, 168.40, 139.98,
134.39, 131.48, 130.92, 129.47 (g, J = 31.5 Hz), 125.20 (q, J = 3.0 Hz), 123.42 (g, J =
270.0 Hz), 123.41, 63.81, 52.88, 41.27, 22.05. °F NMR (376 MHz, CDCls) § -65.16.
HRMS (ESI-TOF) Calcd for C20H1sFsNO4 [M-H]: 390.0953; found: 390.0938.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-109-1 2022-04-26 16-59-22\002-1-2t-01-109-1-2.D)
mAUj 2 Q2
1 © _gﬁ’_é\m@
140—: %q:b' ‘I Ikgz,{b-
1007: “" “ \‘ ‘\
] [ ‘I |
80 \ |
60—: " ““.\\
_3 ‘ ‘3‘.5l“lt‘t ‘I4‘.5‘I“."">H“5{5”“(‘5””6‘.5““"/ 7‘.5“ min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 4.376 MM 0.1379 668.82922 80.82766 49.8564
2 4.578 MM 0.0972 672.68073 115.34596 50.1436
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DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-109-1 2022-04-26 17-45-15\002-2-zt-01-109-2.D)
mAU E % ':jbv
400 Al _@fy
] | &®
1 | ¥
3004 [
200-] | \'\ o
: e
100 | 18 @
] g«%
o Y S AN
JHHSES“Hl‘lwl‘4‘.5l““SI"I5‘.5‘I‘Ié‘lHBES““+HI‘7‘.5“I‘min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 4.343 MM 0.1445 127.24140 14.67991 9S5.4131
2 4.558 MM ©.0738 6.11708 1.38096  4.5869

0

R OMe
Me NPhth
F

Methyl  (S)-2-(1,3-dioxoisoindolin-2-yl)-3-(4-fluorophenyl)-2-methylpropanoate
(3i)?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3i as ester was obtained (yellow oil, 21.5 mg, 63% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
5.331 min (minor) and 6.543 min (major), 5:95 er).

IH NMR (600 MHz, CDCl3) & 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.05 — 6.96
(m, 2H), 6.88 — 6.78 (t, J = 8.5 Hz, 2H), 3.84 — 3.64 (m, 4H), 3.23 (d, J = 14.0 Hz,
1H), 1.88 (s, 3H). 3C NMR (150 MHz, CDCls) 5 172.83, 168.44, 162.15 (d, J = 244.5
Hz), 134.29, 132.0 (d, J = 7.5 Hz), 131.55, 131.49 (d, J = 3.0 Hz), 123.36, 115.2 (d, J
= 21.0 Hz), 64.01, 52.80, 40.61, 21.98. °F NMR (376 MHz, CDCls) & -118.31.
HRMS (ESI-TOF) Calcd for C19H1sFNO4 [M-H]: 340.0985; found: 340.0974.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 B, Sig=210.4 Ref=360,100 (tzhang\zt-01-109 2022-04-25 19-29-58\002-2-zt-01-109-2.D)
mAU 5 o 3
i i\ @Q?-" J-@x\
80 [
] |
60
40 —
20 \
. 1 N / - i\ L /// \\,, o -
4 ] 4‘.5 ‘5 5‘5 é - 6‘.5 ‘ 9 7‘5 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 5.197 MM 0.2902 1663.83972 95.56364 49.9618
2 6.468 BB 0.2674 1666.38220 91.96693 50.0382

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-104-P 2022-04-20 10-29-54\001-1-zt-01-104-P-2.D)
mAU )
] )
100 @
80
eo—f
40 ,: .\Cg\ \\‘
: s \
20 P /
] m\?S ! \
+— e — e L - / — S
4 4|5 &L> 5‘5 “ é T 6‘5 ‘7 7‘5 min)
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 5.331 MM 0.3077 127.19695 6.88965 4.7437
2 6.543 BB ©0.3059 2554.21558 118.31834 95.2563

)

R OMe
Me NPhth
Cl

Methyl (S)-3-(4-chlorophenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoate
(39)°

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3g as ester was obtained (yellow oil, 26.4 mg, 74% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
7.777 min (minor) and 12.523 min (major), 5:95 er).
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IH NMR (600 MHz, CDCl3) & 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.16 (d, J =
8.4 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 3.80 — 3.74 (m, 4H), 3.26 (d, J = 13.8 Hz, 1H),
1.90 (s, 3H). 3C NMR (150 MHz, CDCls) & 172.75, 168.43, 134.32, 134.26, 133.19,
131.85, 131.53, 128.50, 123.40, 63.92, 52.84, 40.79, 21.98. HRMS (ESI-TOF) Calcd
for C19H15CINO4 [M-H]: 356.0690; found: 356.0677.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\ZT-01-113 2022-04-27 18-02-18\001-31-ZT-01-113-7.D)
mAU ] § W N
1 4 7&%0' é )\qy'
-120 S S
? A ¥
-140] [ \
160 ‘
-180 — “‘.‘“‘ \‘-\
i _ N R % \_r)i .
4 é I é ‘ 1‘0 1‘2 ‘ 1‘4 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 7.904 MM 0.3399 1820.24670  89.26306 49.9459
2 12.561 MM 0.4481 1824.19165 67.85536 50.0541

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-4-Cl 2022-05-02 20-07-11\002-41-zt-55.D)

mAU 2
] 8

400—; J;'S'\

300 [

200% |
] >

100° . 9@.0%

i £ | \

004 I I - e o

6 RN T 10 B AT min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 7.777 MM 0.3040 966.03766 52.96403 5.1014
2 12.523 VB 0.4924 1.79708e4 588.20062 94.8986

o

R OMe
Me NPhth
Br
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Methyl (S)-3-(4-bromophenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoate
(3K)?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3k as ester was obtained (yellow oil, 26.5 mg, 66% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
3.521 min (minor) and 6.007 min (major), 1:99 er).

IH NMR (600 MHz, CDCl3) § 7.80 — 7.75 (m, 2H), 7.75 — 7.69 (m, 2H), 7.29 (d, J =
8.2 Hz, 2H), 6.93 (d, J = 8.2 Hz, 2H), 3.76 — 3.70 (m, 4H), 3.22 (d, J = 13.9 Hz, 1H),
1.87 (s, 3H). 3C NMR (150 MHz, CDCls) & 172.70, 168.41, 134.77, 134.32, 132.22,
131.51, 131.43, 123.39, 121.34, 63.83, 52.83, 40.85, 21.96. HRMS (ESI-TOF) Calcd
for CL9H19BrNO5 [M+H30]": 420.0447; found: 420.0443.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (SPX\SPX-A 2018-02-07 22-09-10\004-84-SPX-6#-DA-6-4-rac-0J-5%-2.0.D)
mAU 7: b“b{b
80 NI
1 S o7 5
] i o'
60 I\ @ w
E N @4"
] A
0_j B JJ‘ 7.‘\,, s B | 4/ - — |
‘ 4‘1 - 4‘5 ‘ % 5‘.5 C é 6‘.5 T ‘7 ‘ min|
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mMAU] %
1 4.277 MM 0.1059 409.48337 ©4.43553 49.06488
2 6.729 MM 0.1811 415.27725 38.21263 50.3512
DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-4-Br 2022-04-15 19-16-19\002-1-zt-01-4-Br-2.D)
mAU /{S
3 /SN
30 =N
25 \
20 \
15 E \\
10 o5 A
5] 5 N AN
e /
o4 —_— _
T T T T T T
3 4 5 6 7 8 m
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 3.521 MM 0.2342 18.94079 1.34819 1.1427

2 6.007 BB 0.6527 1638.62183 34.58616 98.8573
o

X TOH
Mée NPhth
0N

2

(S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(4-nitrophenyl)propanoic acid (3I)
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3l as acid was obtained (yellow solid, 22.7
mg, 64% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 15% PrOH / COz, flow rate 2 mL/min, retention time
5.719 min (minor) and 7.519 min (major), 3.5:96.5er).

IH NMR (600 MHz, CDCls) & 8.10 (d, J = 8.5 Hz, 2H), 7.86 — 7.80 (m, 2H), 7.79 —
7.75 (m, 2H), 7.29 (d, J = 8.6 Hz, 2H), 3.93 (d, J = 13.6 Hz, 1H), 3.38 (d, J = 13.6 Hz,
1H), 1.96 (s, 3H). 3C NMR (150 MHz, CDCls) & 177.22, 168.37, 147.34, 143.34,
134.66, 131.44, 131.26, 123.64, 123.62, 63.52, 41.04, 21.92. HRMS (ESI-TOF) Calcd
for C1sH13N206 [M-H]": 353.0774; found: 353.0764.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-110-4-race 2022-04-30 15-50-54\002-31-zt-01-110-4-race.D)
mAU ﬁgn & '3 W
7 L RS
6 | V"ﬁe’ré' ‘@sz’
5 \ ‘
4
3 \ A
2 -\ / \
1 4 o/
e )] N o~
3 i 5 g - T T T3 B } m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

e R L PR | =mmmmmee- | =mmmmme - = mmmnes |
1 5.695 MM 0.2624 129.79773 8.24542 49,8753

2 7.476 MM 0.3214 130.44655 6.76474 50.1247

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-110-4-2 2022-04-30 16-26-27\001-32-zt-01-110-4.D)
mAU _E g\

] o}
25 M
20 —
15

] &
10 o N

\ o &P
5’_,, o - \7"\7 _— J-/"\K*' —
T T T T T T T T T T .
3 4 5 6 7 8 9 m
Peak RetTime Type Width Area Height Area

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

1 5.719 BB 0.2358 414.32858 25.19997 96.5108
2 7.519 MM 0.2623 14.97943 9.51787e-1 3.4892

o}

R OH
Me NPhth
Ac

(S)-3-(4-acetylphenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoic acid (3m)
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3m as acid was obtained (yellow solid,
21.8 mg, 62% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 15% 'PrOH / COz, flow rate 2 mL/min, retention time
10.580 min (minor) and 12.750 min (major), 5:95 er).
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IH NMR (600 MHz, CDCls) & 7.86 — 7.77 (m, 4H), 7.77 — 7.71 (m, 2H), 7.19 (d, J =
8.1 Hz, 2H), 3.87 (d, J = 13.7 Hz, 1H), 3.31 (d, J = 13.7 Hz, 1H), 2.57 (s, 3H), 1.98 (s,
3H). 3C NMR (150 MHz, CDCl3) § 198.09, 177.06, 168.45, 141.36, 136.00, 134.44,
131.40, 130.83, 128.47, 123.51, 63.67, 41.02, 26.67, 21.93. HRMS (ESI-TOF) Calcd
for C20H16NOs [M-H]: 350.1028; found: 350.1027.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-111 2022-04-26 18-32-38\001-1-zt-01-112-2.D)
mAU 1 2 0 g P

38 B & a &
] = NP
q |l [\

367 A [ &

34 "

3.2—? e NI

3 B R N A
4 ‘ ‘ ‘ 5 ‘ ' ‘ 5 ‘ ' R ' 2 ‘ " 44 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 10.645 MM 0.4174  21.95472 8.7660%e-1 50.0242
2 12.860 MM 0.4796  21.93352 7.63213e-1 49.9758

DAD1 A, Sig=250,4 Ref=360,100 (tizhang'zt-01-111 2022-04-26 18-32-381002-2-2-01-111-2.D) -
Z
5 I
125 [
10 I‘J
75 o |
5 g & '
25 gvsz f .
0 - B P — S _
i 6 8 0 12 14 mir
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 10.580 MM 0.3918 26.00514 1.10629 4.7162
2 12.756 BB 0.4204 525.39618 18.89387 95.2838
0

M€ NPhth
PhOC

(S)-3-(4-benzoylphenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoic acid (3n)
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Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3n as acid was obtained (white solid, 26.8
mg, 65% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
5.926 min (minor) and 6.450 min (major), 6:94 er).

IH NMR (600 MHz, CDCl3) & 7.79 — 7.74 (m, 2H), 7.73 — 7.68 (m, 4H), 7.63 (d, J =
8.1 Hz, 2H), 7.57 — 7.52 (m, 1H), 7.47 — 7.40 (m, 2H), 7.20 (d, J = 8.2 Hz, 2H), 3.91
(d, J = 13.8 Hz, 1H), 3.33 (d, J = 13.7 Hz, 1H), 1.99 (s, 3H). 2*C NMR (150 MHz,
CDCls) 6 196.59, 177.63, 168.40, 140.56, 137.69, 136.34, 134.42, 132.46, 131.40,
130.52, 130.22, 130.10, 128.31, 123.47, 63.71, 41.02, 21.97. HRMS (ESI-TOF) Calcd
for C2asH20NOs [M+H]™: 414.1341; found: 414.1344.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\ZT-02-34 2022-06-11 16-50-18\002-2-ZT-02-34-4.D)
2 | -
20 \ \
15 \\ \\
4 NS N
5 5|5 ‘ é ‘ ‘ ‘ 6‘.5 ‘7 7‘5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.988 BV 0.2134 436.20914 30.40289 49.5683
2 6.552 MM 0.2564 443.807097 28.84396 50.4317
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DAD1 B, Sig=210.4 Ref=360,100 (zhang\ZT-02-34-CHIRAL 2022-06-13 11-09-34'\004-4-ZT-02-34-2.D)

mAU 1 8 &
405 JE A
30% ‘.
20 Qq?\q’ \
] g 9 / AN
10 * ~
04— — L”// S
5 5|25 5|5 5‘75 T é ‘G.‘25‘ - 6‘5 6‘75 o ‘7 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.926 MM 0.1915 50.22721 4.37101 6.3630
2 6.450 MM 0.2263 739.13733 54.44294 93.6370

0

X TOH
Mé NPhth

COOMe
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-(3-(methoxycarbonyl)phenyl)-2 methylpropa-
-noic acid (30)?
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3o as acid was obtained (yellow oil, 20.7
mg, 57% yield).
The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
7.465 min (minor) and 8.231 min (major), 4:96 er).
IH NMR (600 MHz, CDCl3) & 7.91— 7.86 (m, 1H), 7.82 — 7.71 (m, 2H), 7.76 — 7.69
(m, 3H), 7.32 - 7.27 (m, 2H), 3.85 (d, J = 13.9 Hz, 1H), 3.76 (s, 3H), 3.29 (d, J = 13.9
Hz, 1H), 1.98 (s, 3H). ¥C NMR (150 MHz, CDCl3) & 177.45, 168.43, 166.87, 135.98,
135.05, 134.29, 131.61, 131.50, 130.19, 128.58, 128.51, 123.43, 77.34, 52.12, 40.66,
21.84. HRMS (ESI-TOF) Calcd for C20H16NOs [M-H]™: 366.0978; found: 366.0963.
The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-123-7-race 2022-05-10 10-36-46\001-41-zt-01-123-7-race.D)
o B B
6% | “'\
5.5
5% c"‘ \
457 J‘.‘“‘ \ \
94 - B - / ) k,\:\;.yi - -
3.5+ T T T T T T T T
4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e ROREE <= m]mmme e [--me e | om e <= e |
1 7.468 BB 0.2507 50.70457 3.06945 50.2126
2 8.274 BB 0.2708 50.27514 2.83656 49.7874
i DAD1 A, Sig=250,4 Ref=360.100 (tzhang\zt-01-123-7-race 2022-05-10 10-36-46\002-42-zt-01-122-6.D)
10 [
E
6—5 ©
i L N
3 £ & 7 ‘ 8 - ) m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %
R B e R |- omeme e |- mmmmee [ <-me - |
1 7.465 MM 0.2529 10.08494 6.64593e-1 3.8490
2 8.231 BB 0.2725 251.93147 13.83190 96.1510
(6]
R OMe
F
Methyl  (S)-2-(1,3-dioxoisoindolin-2-yl)-3-(3-fluorophenyl)-2-methylpropanoate

(3p)?
Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).

The product of 3p as ester was obtained (yellow oil, 21.8 mg, 64% vyield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
4.963 min (minor) and 5.818 min (major), 4:96 er).
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IH NMR (600 MHz, CDCl3) § 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.17 — 7.08
(m, 1H), 6.88 (td, J = 8.4, 1.9 Hz, 1H), 6.82 (d, J = 7.6 Hz, 1H), 6.80 — 6.75 (m, 1H),
3.80 — 3.72 (m, 4H), 3.26 (d, J = 13.8 Hz, 1H), 1.89 (s, 3H). *C NMR (150 MHz,
CDCls) & 172.73, 168.45, 162.66 (d, J = 244.5 Hz), 138.26 (d, J = 7.5 Hz), 134.32,
131.55, 129.71 (d, J = 7.5 Hz), 126.26 (d, J = 3.0 Hz), 123.38, 117.5 (d, J = 21.0 Hz),
114.16 (d, J = 21.0 Hz) 63.92, 52.85, 41.15, 21.97. °F NMR (376 MHz, CDCl3) & -
116.22. HRMS (ESI-TOF) Calcd for C19H1sFNO [M-H]": 340.0985; found: 340.0974.
The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhar;g\zt-01—1 176 2022-05-03 19-11-59\003-42-zt-01-117-3.D)
mAU S 5 o NS
_502 /:.n\ <2 /j &
] / il il
-60 /¥ ¥
70 /
804 / \ / \
1 \ / \
-90 3 / \
-100 \ - S \ o » / \\
e
4.5 4.75 5 5.25 5.5 575 (] 6.25 6.5 6.75 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.017 MM 0.2723 10679.82739 66.09604 49.7842
2 5.883 MM 0.2771 1889.19092  65.51367 50.2158

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-116 2022-05-03 20-17-43\001-45-zt-01-117-3.D)

mAU /g\ o
400 A
350 ¢
300 ¥\
250
200 A
150 &_&"‘ / \
100 § & /’ \

50 = / AN

0 - i S I i — S —

4‘.5‘ o 4.‘75I o é T ‘5.‘25‘ o ‘5!5‘ o ‘5.‘75‘ T é T ‘6.‘25 6!5‘ o ‘6.‘75‘ - ;nin
Peak RetTime Type Width Area Height Area

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

1 4.963 MM 0.2160 303.43668 23.41061 3.8944
2 5.818 MM 0.2807 7488.21436 444.55255 96.1056
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0

R OMe
Me NPhth

Cl
Methyl (S)-3-(3-chlorophenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoate

(30)?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3q as ester was obtained (yellow oil, 21.8 mg, 61% vyield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO, flow rate 2 mL/min, retention time
8.111 min (minor) and 9.494 min (major), 4.5:95.5 er).

IH NMR (600 MHz, CDCls) § 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.20 — 7.16
(m, 1H), 7.12 (t, J = 7.8 Hz, 1H), 7.07 — 7.05 (m, 1H), 6.96 (d, J = 7.6 Hz, 1H), 3.80 —
3.74 (m, 4H), 3.26 (d, J = 13.8 Hz, 1H), 1.90 (s, 3H). *.C NMR (150 MHz, CDCls) &
172.66, 168.44, 137.80, 134.32, 134.10, 131.53, 130.71, 129.52, 128.71, 127.39,
123.38, 63.90, 52.84, 41.11, 21.94. HRMS (ESI-TOF) Calcd for C1oH15CINO4 [M-H]:
356.0690; found: 356.0677.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210.4 Ref=360.100 (tzhang\zt-01-105-3 2022-04-25 20-59-30\002-3-zt-01-105-3-rce.D)
mAU 1 2 & 2 K
] ﬁ a ;E'g &
SDE ‘I“ ‘\%@’b' JI ?g‘b'b
40 [ I;' \
0 . |
20;
10 - N\
o—z' e A T
‘é é 7" é é 1‘0 T 1‘1 1|2 1‘3 mir|
Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s ] [mAU] %

1 7.988 MM ©0.4283 1550.560964 60.34021 49.0725
2  9.433 MM ©.4570 1669.12183 58.68290 50.9275
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang'\zt-01-105-3 2022-04-25 20-59-301001-2-z-01-105-3.D)
mAU ]

104 IEL

8] ‘u‘l \

6 |

4—; . {5,@\

24 g

E
04 A e I o /,ﬁ'\;“k VA \ . o R - o
4 1‘5 é % EIS - ‘.IEI ‘ 1ID 1I1 1|2 Tli! mi
Peak RetTime Type Width Area Height Area

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

Y T T |=mmemmee |=mmemmee |
1 8.111 MM 0.3208 13.01160 6.75863e-1 4.4998

2 9.494 BB 0.3435 276.13489 11.05087 95.5002
0

R OMe
Me NPhth

Br

Methyl (S)-3-(3-bromophenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoate
@3r)y?

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3r as ester was obtained (yellow oil, 26.1 mg, 65% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 10% 'PrOH / COz, flow rate 2 mL/min, retention time
5.462 min (minor) and 6.010min (major), 5:95 er).

IH NMR (600 MHz, CDCl3) & 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.32 (d, J =
7.9 Hz, 1H), 7.19 — 7.16 (m, 1H), 7.05 (t, J = 7.8 Hz, 1H), 7.00 (d, J = 7.6 Hz, 1H),
3.78 — 3.71 (m, 4H), 3.22 (d, J = 13.8 Hz, 1H), 1.88 (s, 3H). *C NMR (150 MHz,
CDCls) 6 172.66, 168.45, 138.11, 134.33, 133.61, 131.52, 130.30, 129.82, 129.19,
123.40, 122.33, 63.91, 52.85, 41.09, 21.94. HRMS (ESI-TOF) Calcd for
C19H15BrNO4 [M-H]: 400.0184; found: 400.0168.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-114-race 2022-05-02 15-26-44\004-44-zt-01-114-5.D)
mAU{ % §
| o, @«
12 M N
R
6 c' o
4—? .‘ |
¥ \
od - S/ \ e ]
4 ‘ ‘5 é ‘ ‘ } é é min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.498 BV 0.1734 5434.99756 482.48297 50.1256
2 6.052 VB 0.1886 5407.75781 436.17612 49.8744

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-114-race 2022-05-02 15-26-44\006-42-zt-01-114-2.D)

~ B010

g
2 = @
'“’ﬁ"
i 5 8 7 b 5 "
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 5.462 MM 0.1706 7.57183 7.39809%e-1 5.0722

2 6.010 BB 0.1922 141.70815 11.15666 94.9278
0

R OH
Mée NPhth

NO,
(S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(3-nitrophenyl)propanoic acid (3s)
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3s as acid was obtained (white solid, 21.9
mg, 62% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / COz2, flow rate 2 mL/min, retention time
5.835 min (minor) and 6.234 min (major), 5:95 er).

IH NMR (600 MHz, CDCl3) & 8.07 (d, J = 8.2 Hz, 1H), 7.96 — 7.92 (m, 1H), 7.80 —
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7.74 (m, 2H), 7.74 — 7.66 (m, 2H), 7.45 — 7.41 (m, 1H), 7.38 (t, J = 7.8 Hz, 1H), 3.88
(d, J = 14.0 Hz, 1H), 3.36 (d, J = 14.0 Hz, 1H), 1.98 (s, 3H).3C NMR (150 MHz,
CDCls) 6 177.23, 168.40, 148.16, 137.65, 136.70, 134.62, 131.25, 129.36, 125.33,
123.59, 122.49, 63.45, 40.72, 21.96. HRMS (ESI-TOF) Calcd for CisH1sN206 [M-H]:
353.0774; found: 353.0764.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\ZT-01-111-4-RACE 2022-04-30 13-26-36\001-32-ZT-01-111-6.D)

Hg'\’g B vQP?D
260 \ o
250 ““‘-\
240
230
220

210 \ \

200 - ) SN

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

1 5.791 MM 0.2430 1140.48047 78.21394 50.0736
2 6.471 MM 0.2920 1137.12646  64.89987 49.9264

DAD1 B, Sig=210,4 Ref=360,100 (tzhang'zt-01-110-6 2022-04-30 14-05-43\001-33-ZT-01-110-6.D)

mAU ] ] ©

] el _»{5%
800 |
600 [
400 |

] o &
200—: § v@%‘ /

04— - - ) b
D T s T T Y T
Peak RetTime Type Width Area Height Area

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

1 5.835 BV E ©0.1736 123.84888 10.98252  4.8790
2 6.234 VB R 0.1927 2414.53516 189.48596 95.1210

0

X" “OH
Mé NPhth

CHO
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-(3-formylphenyl)-2-methylpropanoic acid (3t)

Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
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with 1% v/v of acetic acid). The product of 3t as acid was obtained (white solid, 22.9
mg, 68% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
8.451 min (minor) and 14.604 min (major), 5.5:94.5 er).

IH NMR (600 MHz, CDCls) 6 9.84 (s, 1H), 7.80 — 7.74 (m, 2H), 7.74 — 7.66 (m, 3H),
7.58 (s, 1H), 7.38 — 7.33 (m, 2H), 3.89 (d, J = 13.9 Hz, 1H), 3.34 (d, J = 13.9 Hz, 1H),
1.97 (s, 3H). 3C NMR (150 MHz, CDCls) & 192.34, 177.64, 168.43, 136.82, 136.66,
136.48, 134.51, 131.80, 131.38, 129.17, 128.82, 123.52, 63.69, 40.74, 21.91. HRMS
(ESI-TOF) Calcd for C19H14NOs [M-H]": 336.0872; found: 336.0869.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-3-CHO-race 2022-04-20 16-57-09\001-1-zt-3-CHO-race.D)

mAU*;
30
25 a
2 R
15 L
10 [

5 |
E ) / N B B / \

>15.153

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

1 8.590 BB 0.2840 664.20215 35.22756 50.6118
2 15.153 BB 0.4642 648.14417 20.99567 49.3882
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zi-01-102-4 2022-04-16 16-36-47\002-2-zt-01-102-4.D)

14604

250+
200+

150

100 - ‘h\"‘

50 &A@w

o ’ — T - - 7‘ = \- T T _\. T - _\ T 1
Peak RetTime Type Width Area Height Area

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

1 8.451 MM 0.2919 514.40631 29.37191 5.4027

2 14.604 BB 0.4630 9006.79590 299.36856 94.5973
0

X TOH
Mé NPhth

OMe
(S)-2-(1,3-dioxoisoindolin-2-yl)-3-(3-methoxyphenyl)-2-methylpropanoic acid (3u)
Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3u as acid was obtained (yellow oil, 19.0
mg, 56% yield).
The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO, flow rate 2 mL/min, retention time
5.810 min (minor) and 10.267 min (major), 6:94 er).
IH NMR (600 MHz, CDCl3) § 7.81 — 7.75 (m, 2H), 7.74 — 7.68 (m, 2H), 7.08 (t, J =
7.9 Hz, 1H), 6.73 (d, J = 8.2 Hz, 1H), 6.64 (d, J = 7.4 Hz, 1H), 6.56 (s, 1H), 3.76 (d, J
= 13.8 Hz, 1H), 3.54 (s, 3H), 3.18 (d, J = 13.8 Hz, 1H), 1.99 (s, 3H). 3C NMR (150
MHz, CDCls) & 177.60, 168.44, 159.46, 137.02, 134.27, 131.60, 129.32, 123.39,
123.04, 115.93, 113.08, 63.86, 54.99, 40.91, 21.95. HRMS (ESI-TOF) Calcd for
C19H16NO [M-H]": 338.1028; found: 338.1015.
The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-119-3-race 2022-05-07 16-57-54\001-41-zt-01-119-3-race.D)

Al ] E0
] s 3

15 .“ J‘T,&Q s

0.5—3 “ ‘

O SN
3 i T R 5 5 1 1 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 5.874 MM 0.2172 30.61133 2.34860 50.0430
2 10.498 BB 0.2644 30.55867 1.42368 49.9570

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-119-3-chiral 2022-05-07 18-43-491001-42-2t-01-119-3.D)
mAU 3 =
15 9
125 [
10
757 Ch
53 2 ,é.'c’ 3
264 >
[ — — — 1/ — 1 — —
4 5 6 7 8 ° 10 11 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.810 MM 0.1973 23.91954 2.02035 5.8183
2 10.267 BB ©.3172 387.18930  18.27238 94.1817

o)

R OMe
Me NPhth

Methyl (S)-3-(3,5-dimethylphenyl)-2-(1,3-dioxoisoindolin-2-yl)-2-
methylpropanoate (3v)

Following the general arylation procedure A (eluent: toluene/ethyl acetate = 20/1).
The product of 3v as ester was obtained (yellow oil, 22.1 mg, 63% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
5.174 min (major) and 6.513 min (minor), 96:4 er).
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IH NMR (600 MHz, CDCl3) § 7.80 — 7.75 (m, 2H), 7.74 — 7.66 (m, 2H), 6.80 (s, 1H),
6.61 (s, 2H), 3.76 (s, 3H), 3.68 (d, J = 13.8 Hz, 1H), 3.15 (d, J = 13.8 Hz, 1H), 2.09 (s,
6H), 1.88 (s, 3H). 3C NMR (150 MHz, CDCls) & 173.12, 168.50, 137.59, 135.51,
134.11, 131.71, 128.69, 128.48, 123.19, 64.20, 52.69, 41.07, 21.86, 21.15. HRMS
(ESI-TOF) Calcd for C21H20NO4 [M-H]: 350.1392; found: 350.1382.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-107-2 2022-04-25 15-29-29\001-1-zt-01-107-5.D)
mAUE .ﬁ\ §$ 9
40] © \,\l & 3
] ' &’D‘ / AN
] ¥ / \
30 \ \
] J \ / \
] / \ / \
20 / \ /
4 /' \\ /
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.285 MM ©.3514 970.43604 46.03262 50.0306
2 6.483 VB 0.3723 969.24982 37.16303 49.9694

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-107-1 2022-04-25 16-10-33'001-2-zt-01-107-1.D)
mAU 4 E
20—? 2\
15—2 |
hE / \ o &
1 5
5 / \ e
] R e N I
0{_, — T T T
4‘I‘I4‘.5“‘Ié‘“‘ETE“I‘(‘S““G‘.S‘I“‘7““7‘.5““min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.174 BB ©0.2937 492.06659 22.63143 96.0303
2 6.513 MM 0.2068 20.34097 1.63942 3.9697
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Y X on
. NMé NPhth

CF;4
(S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(6-(trifluoromethyl)pyridin-2-yl)pro-
panoic acid (3w)

Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3w as acid was obtained (yellow oil, 16.6
mg, 44% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
6.150 min (minor) and 9.558 min (major), 3:97 er).

IH NMR (600 MHz, CDCl3) & 8.09 (d, J = 8.5 Hz, 2H), 7.81 (d, J = 8.0 Hz, 2H), 7.73
—7.68 (m, 2H), 7.29 (d, J = 8.4 Hz, 1H), 3.95 (d, J = 13.8 Hz, 1H), 3.39 (d, J = 13.8
Hz, 1H), 1.96 (s, 3H). 3C NMR (150 MHz, CDCl3) & 177.28, 168.64, 157.30, 147.52,
137.76, 134.08, 131.77, 128.37, 121.07 (q, J = 273.0 Hz), 112.07 (q, J = 34.5 Hz)
118.76 (q, J = 3.0 Hz), 62.49, 42.10, 22.49. *F NMR (376 MHz, CDCl3) & -71.19.
HRMS (ESI-TOF) Calcd for CisH14F3sN204 [M+H]*: 379.0906; found: 379.0907.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-123-1-race 2022-05-09 13-12-42\001-41-2t-01-123-1-race.D)
mAU 3 = N >
E oy o K
E A S o &
73 R 5
E [ A\
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2*: AN o - = S~ J \\ W/ - \\-w: . »
" 5 6 7 - ‘ 10 m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 6.411 MM 0.2371 107.44058 7.55196 50.2941
2 9.346 MM 0.3654 106.18389 4.84345 49.7059
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DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-01-123-1-race 2022-05-09 13-12-42\002-42-zt-01-102-2.D)

Es0

| \\I\‘-‘ &
2] AN
or e
4 d ! 7 5 8T T T m
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s | [mAU ] %

1 6.150 BB 0.2256 151.57800 9.98976 96.7059
2 9.558 MM ©.5100 5.16321 1.68742e-1 3.2941

0

Yy X oH
N. ) Mé NPhth

CF4
(S)-2-(1,3-dioxoisoindolin-2-yl)-2-methyl-3-(2-(trifluoromethyl)pyridin-4-yl)
propanoic acid (3x)

Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3x as acid was obtained (yellow solid,
17.4 mg, 46% vyield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 15% 'PrOH / CO2, flow rate 2 mL/min, retention time
7.627 min (major) and 10.286 min (minor), 97:3 er).

IH NMR (600 MHz, CDCl3) & 8.61 (d, J = 4.4 Hz, 1H), 7.89 — 7.71 (m, 4H), 7.40 (s,
1H), 7.32 (d, J = 4.0 Hz, 1H), 3.87 (d, J = 13.6 Hz, 1H), 3.36 (d, J = 13.6 Hz, 1H),
1.99 (s, 3H). 3C NMR (150 MHz, CDCls) § 176.02, 168.35, 149.85, 148.06 (q, J =
34.5 Hz), 147.36, 134.69, 131.17, 128.61, 123.62, 122.59 (q, J = 3.0 Hz), 121.35 (q, J
= 273 Hz), 63.11, 40.78, 22.22.°F NMR (376 MHz, CDCl3) § -70.87. HRMS (ESI-
TOF) Calcd for C1sH14F3N204 [M+H]*: 379.0906; found: 379.0905.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

S39



DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-120-3 2022-05-12 10-26-06\001-43-2t-01-120-6.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 8.209 MM 0.6939 2142.21387 51.45042 49.9770
2 10.880 MM ©.7573 2144.18848 47.19033 50.0230

DAD1 B, Sig=210.4 Ref=360,100 (tzhang\zt-01-120-3 2022-05-12 10-26-06\002-46-zt-01-120-3.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 7.627 BB 0.5610 2624.20972 63.12369 97.2238
2 10.286 VV 0.3182 74.93275 3.03304 2.7762

0

F
Y X oH
N. ) Mé NPhth

F
(S)-3-(2,6-difluoropyridin-4-yl)-2-(1,3-dioxoisoindolin-2-yl)-2-methylpropanoic
acid (3y)

Following the general arylation procedure A (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 3y as acid was obtained (yellow oil, 15.6

mg, 45% yield).
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The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 10% PrOH / COz, flow rate 2 mL/min, retention time
6.498 min (major) and 8.282 min (minor), 99:1 er).

IH NMR (600 MHz, CDCl3) § 7.80 — 7.74 (m, 2H), 7.76 — 7.67 (m, 3H), 6.78 — 6.72
(m, 1H), 3.77 (d, J = 14.4 Hz, 1H), 3.30 (d, J = 14.4 Hz, 1H), 1.97 (s, 3H). 3C NMR
(150 MHz, CDCls) 5 176.84, 168.44, 161.28 (dd, J = 90.0, 15.0 Hz), 159.65 (dd, J =
36.0, 13.5 Hz), 147.59 (dd, J = 4.5, 1.5 Hz), 134.53, 131.37, 123.57, 114.06 (dd, J =
22.5, 6.0 Hz), 106.43 (dd, J = 28.5, 6.0 Hz), 63.05, 33.80, 21.89. °F NMR (376 MHz,
CDCl3) & -71.38. HRMS (ESI-TOF) Calcd for Ci7H1sF2N204 [M+H]*: 347.0843;
found: 347.0848.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 3k with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-122-1 2022-05-11 12-55-32\001-41-2t-01-122-3.D)
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# [min] [min] [mAU*s ] [mAU] %

1 6.539 MM ©.5128 1932.90076 62.81881 50.3142
2 8.624 BB ©.4638 1908.75732 55.69393 49.6858
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DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-01-122-1 2022-05-11 12-55-32\002-42-2t-01-122-1.D)
mAU -
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i 5 & 7 5 S m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 6.498 BV R 0.4219 1527.13245 48.42899 99.1186
2 8.282 BV 0.1366 13.57988 1.38241 0.8814

5. Enantioselective Arylation of Cylcopropanecarboxylic acid

Pd(OAG), (10 mol%)

lCJ)\ L11 (15 mol%) 0
H . . iv.
Y SoH v Ar— NaHCO; (1 5eq.uw) > A, “‘\”\OH
;; R Ag,CO3 (2 equiv.) R
HFIP, 80 °C, 48 h
4 1 5

General procedure B for enantioselective arylation of cyclopropanecarboxylic
acid:

Pd(OAc)2 (2.2 mg, 0.01 mmol, 10 mol%), L11 (5.0 mg, 0.015 mmol, 15 mol%),
carboxylic acid 1 (0.1 mmol), Ag2COs (55 mg, 0.2 mmol, 2 equiv.), NaHCOs3 (12.6
mg, 0.15 mmol, 1.5 equiv.), and lodoheterocycle (0.2 mmol, 2.0 equiv.) were weighed
and placed in an 12 mL reaction tube. Subsequently, HFIP (1.0 mL) was injected, and
the tube was capped and closed tightly. The reaction mixture was then stirred at 80 C
for 48 h. The mixture was allowed to cool to room temperature and acetic acid (0.05
ml) was added. Then, the mixture was passed through a pad of Celite with ethyl
acetate as the eluent to remove any insoluble precipitate. The resulting solution was
concentrated and the residual mixture was dissolved with a minimal amount of ethyl

acetate and loaded onto a preparative TLC plate. The pure product was then isolated
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using preparative TLC with ethyl acetate and hexanes (1/3 to 1/1) as the eluent and 1%

v/v of acetic acid as the additive.
MeOOC

O

[>(‘1L0Me

NPhth
(1S,2R)-1-(1,3-dioxoisoindolin-2-yl)-2-(4-(methoxycarbonyl)phenyl)cyclopropane

%,

-1-carboxylic acid (5a)

Following the general arylation procedure A at 100 € and K>COs3 (1.0 equiv)
instead of NaHCO3 (eluent: hexane/ethyl acetate = 2/1 with 1% v/v of acetic acid).
The product of 5a as ester was obtained (yellow oil, 17.8 mg, 47% vyield)

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 20% 'PrOH / CO2, flow rate 2 mL/min, retention time
4.225 min (minor) and 6.324 min (major), 97.5:2.5 er).

IH NMR (500 MHz, Chloroform-d) & 8.02 (d, J = 8.2 Hz, 1H), 7.92 (dd, J = 5.4, 3.0
Hz, 1H), 7.79 (dd, J = 5.4, 3.0 Hz, 1H), 7.67 (d, J = 8.1 Hz, 1H), 3.92 (s, 1H), 3.35 (s,
1H), 3.17 (t, J = 9.5 Hz, 1H), 2.52 (dd, J = 9.2, 6.3 Hz, OH), 1.95 (dd, J = 9.8, 6.3 Hz,
1H). *3C NMR (151 MHz, Chloroform-d) & 168.1, 168.0, 167.1, 140.1, 134.6, 131.8,
129.8, 129.5, 129.3, 123.8, 52.6, 52.2, 33.7, 29.8, 19.5. HRMS (ESI-TOF) Calculated
for C21H1sNOs [M+H]™: 380.1134, Found: 380.1147.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 B, Sig=210,4 Ref=360,100 (penglu\PengLu 2023-11-29 11-17-01001-31-LP1115-AB-Me-1 D)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 4.245 MM ©.1313 1454.63516 184.61369 49.2781
2 5.327 MM ©.1587 1496.63806 165.54168 56.7219

DAD1 B, Sig=210,4 Ref=360,100 (penglu\Penglu 2023-11-29 11-17-01\008-32-LP1115-CD-Me-1.D)
mAU J ﬁ
] M
800 [
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 4,225 VB R ©.1166 258.48376 29.18375 2.4453
2 5.315 BB ©.1515 1.63122e4 1659.99475 97.5547

O .

“D(‘JLOH

NPhth
(1S,2R)-1-(1,3-dioxoisoindolin-2-yl)-2-(p-tolyl)cyclopropane-1-carboxylic acid (5b)
Following the general arylation procedure A at 100 € and K>COs3 (1.0 equiv)
instead of NaHCOs (eluent: hexane/ethyl acetate = 2/1 with 1% v/v of acetic acid).
The product of 5b as acid was obtained (yellow oil, 12.8 mg, 40% yield)

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 20% 'PrOH / COz, flow rate 2 mL/min, retention time
5.879 min (minor) and 6.600 min (major), 99.5:0.5 er).

IH NMR (600 MHz, Chloroform-d) & 7.88 (dd, J = 5.4, 3.1 Hz, 2H), 7.75 (dd, J = 5.4,
3.0 Hz, 2H), 7.43 (d, J = 7.8 Hz, 2H), 7.13 (d, J = 7.8 Hz, 2H), 3.14 (s, 1H), 2.42 (dd,
J =94, 6.1 Hz, 1H), 2.35 (s, 3H), 1.90 (dd, J = 9.9, 6.1 Hz, 1H). The NMR data
matches the reported data (5). HRMS (ESI-TOF) Calculated for C190H16NO4 [M+H]*:
322.1079, Found: 322.1088
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The absolute stereochemistry was assigned based on comparing the specific rotation

of 51 with literature.
DAD1 B, Sig=210,4 Ref=360,100 (penglu\PenglLu 2023-11-25 09-57-45\001-1-LP1094-AP.D)
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] EEREEEE === - P O il Bttt
1 6.069 BV 0.2102 2323.38159 169.19200 46.7790
2 6.859 VB 0.2288 2643.33936 178.51186 53.2210
DAD1 B, Sig=210,4 Ref=360,100 (penglu\Penglu 2023-11-27 10-51-53\001-81-LP1052-BP.D)
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Peak RetTime Type Width Area Height Area
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R PRSP |==on | em e P ] ESE TR LR FEFREES |
1 5.879 BB ©.1817 212.63639 18.28376 0.5695
2 6.6600 BV R ©.2903 3.76794e4 2008.85657 99.3196
3 9.840 BB 8.2312 41.38187 2.202780 8.1168
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NPhth

(1S,2R)-1-(1,3-dioxoisoindolin-2-yl)-2-(3-fluorophenyl)cyclopropane-1-carboxylic

acid (5¢)
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Following the general arylation procedure A at 100 € and K,COs3 (1.0 equiv)
instead of NaHCO3 (eluent: hexane/ethyl acetate = 2/1 with 1% v/v of acetic acid).
The product of 5¢ as acid was obtained (yellow oil, 9.7 mg, 30% yield)

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 20% 'PrOH / CO2, flow rate 2 mL/min, retention time
3.333 min (minor) and 3.849 min (major), 97.5:2.5 er).

IH NMR (600 MHz, Chloroform-d) & 7.88 (dd, J = 5.4, 3.0 Hz, 2H), 7.75 (dd, J = 5.4,
3.0 Hz, 2H), 7.37 — 7.33 (m, 1H), 7.30 — 7.26 (m, 2H), 6.96 — 6.90 (m, 1H), 3.14 (t, J
= 9.6 Hz, 1H), 2.40 (dd, J = 9.2, 6.3 Hz, 1H), 1.92 (dd, J = 9.7, 6.2 Hz, 1H). 13C NMR
(151 MHgz, Chloroform-d) 6173.1, 168.0, 162.7 (d, J = 246.1 Hz), 136.7, 136.6, 134.6,
131.7,129.8 (d, J = 7.6 Hz), 125.5, 123.8, 116.7 (d, J = 22.7 Hz), 114.6 (d, J = 21.1
Hz) 37.7, 32.0, 29.8. 20.1 **F NMR (376 MHz, Chloroform-d) & -116.27. HRMS
(ESI-TOF) Calculated for C1sH11FNO4 [M-H]: 324.0672, Found: 324.0674.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 A, Sig=250,4 Ref=360,100 {penglu\PenglLu 2023-11-25 11-33-54\001-2-LP 1094-BP.D)
mAUE ﬁ %@ b
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 3.236 MF ©.1936 386.86530 32.89609 48,2837
2 3.987 VB 0.1983 467.94235 32.53595 51.7163
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DAD1 A, Sig=250,4 Ref=360,100 (penglu\PenglLu 2023-11-27 10-51-53\002-82-LP1094-BP_D)
mAU ]
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1 3.333 BB 0.1324 11.85631 1.208942 2.3615
2 3.849 BB ©.1420 490.20366 51.98320 97.6385
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[>\J OMe

NPhth
methyl (1S,2R)-1-(1,3-dioxoisoindolin-2-yl)-2-(6-(trifluoromethyl)pyridin-3-

R

yl)cyclopropane-1-carboxylate (5d)

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5d as ester was obtained (yellow oil, 11.0
mg, 28% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 20% 'PrOH / CO2, flow rate 2 mL/min, retention time
9.422 min (minor) and 11.552 min (major), 2:98 er).

IH NMR (600 MHz, Chloroform-d) & 8.93 (s, 1H), 8.09 (d, J = 7.8 Hz, 1H), 7.96 —
7.89 (m, 3H), 7.82 — 7.78 (m, 2H), 7.67 (d, J = 8.0 Hz, 1H), 3.43 (s, 3H), 3.11 (t, J =
9.4 Hz, 1H), 2.58 — 2.50 (m, 1H), 2.06 (dd, J = 9.7, 6.5 Hz, 1H). 3C NMR (151 MHz,
Chloroform-d) 6 168.0, 167.7, 151.5, 138.7, 134.7, 133.8, 131.7, 123.9, 119.8 (q, J =
1.5 Hz), 53.0, 31.1, 29.8, 19.3. °F NMR (376 MHz, CDCls3) § -70.41. HRMS (ESI-
TOF) Calculated for C19H14F3N204 [M+H]": 391.0906, Found: 391.0908.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.
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DAD1 A, Sig=250,4 Ref=360,100 (penglu\PenglLu 2023-12-21 14-49-17\001-71-LP2029-Me-pp.D)
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1 1©.146 BB ©.3292 323.00128 13.69174 47.4842
2 11.614 BB ©.3771 358.37631 13.82291 52.5958

DAD1 A, Sig=250,4 Ref=360,100 (penglu\Penglu 2023-12-21 14-49-17\003-72-LP2003-Me-PP.D)
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#  [min] [min] [mAU*s] [mAU] %

1 9.422 BB 0©.2320 24.87146 1.23156 1.5666
2 11.552 BB 0.44/6 1518.34753 48.98997 98.4394

0

])><:‘0H

(1R,2S)-2-(6-(trifluoromethyl)pyridin-3-yl)cyclopropane-1-carboxylic acid (5e)
Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5e as acid was obtained (yellow oil, 15.7
mg, 68% yield).
The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 5% 'PrOH / COz, flow rate 2 mL/min, retention time
4.610 min (major) and 6.868 min (minor), 99:1 er).

S48



IH NMR (600 MHz, CDCl3) & 8.63 (s, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 8.2
Hz, 1H), 2.65 (q, J = 8.5 Hz, 1H), 2.20 (q, J = 8.4 Hz, 1H), 1.80 — 1.69 (m, 1H), 1.55
(td, J = 8.2, 5.4 Hz, 1H). 3C NMR (150 MHz, CDCls) § 175.80, 151.09, 146.38 (q, J
= 34.5 Hz), 138.17, 135.53, 121.70 (g, J =273.0 Hz), 119.82 (g, J = 3.0 Hz), 23.43,
21.58, 12.24. F NMR (376 MHz, CDCls) § -71.19. HRMS (ESI-TOF) Calcd for
C10HoF3NO2 [M+H]*:232.0585; found: 232.0588.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-02-136-5 2022-10-10 10-45-03\007-3-zt-02-136-6-2.D)
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1 4,556 BB 0.1796 96.65871 8.56787 49.8654
2 6.324 BB 0.2091 97.18056 7.21583 50,1346
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Peak RetTime Type Width Area Height Area
1 [min] [min] [mAU*s ] [mAU] %

1 4.610 BB 0.1778 664.87482 54.69303 99.1438
2 6.868 MM 0.4126 5.74166 2.31952e-1 0.8562
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(1R,2S)-2-(6-(trifluoromethyl)pyridin-2-yl)cyclopropane-1-carboxylic acid (5f)
Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5f as acid was obtained (white solid, 12.7
mg, 55% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO, flow rate 2 mL/min, retention time
3.182 min (major) and 4.130 min (minor), 97:3 er).

IH NMR (600 MHz, CDCls) & 7.82 (t, J = 7.8 Hz, 1H), 7.54 (d, J = 7.8 Hz, 1H), 7.50
(d, J = 7.8 Hz, 1H), 2.72 (g, J = 8.7 Hz, 1H), 2.25 (td, J = 8.7, 6.5 Hz, 1H), 1.85 —
1.79 (m, 1H), 1.64 (td, J = 8.6, 5.3 Hz, 1H). 3C NMR (150 MHz, CDCls) & 174.77,
158.23, 147.16 (g, J = 34.5), 138.10, 126.95, 121.31 (g, J = 273.0 Hz), 118.64 (g, J =
3.0), 26.99, 23.59, 14.85. 1°F NMR (376 MHz, CDCls) & -70.69. HRMS (ESI-TOF)
Calcd for C10HoF3NO2 [M+H]*: 232.0585; found: 232.0591.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.
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DAD1 B, Sig=210,4 Ref=360,100 (izhang\zt-02-136-2-chiral 2022-10-11 16-56-22\003-1-z1-02-136-3.D)
mAU o

#§: E
60 .‘I | :
50 [ a
40 \ :; “\
0 ."‘I :"f \\
20 [ \ AN

/ \\ N\
. /N /N
04 / S S/ ~—
— o} — -
% - 2|5 ili o 3‘,5 o «|4 I 4‘5 é ‘ 5|,5 - Iml
Peak RetTime Type Width Area Height Area

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

1 3.281 W R ©.2060 1096.74854
2 4,278 VW R ©0.2579 1070.22070

73.51857 50.6121
56.48640 49.3879
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1 3.182 MM 0.2483 3330.22095 223.49767 97.1881
2 4.130 MM 9.2311 96.63236 6.96832 2.8199
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(1R,2S)-2-(2-(trifluoromethyl)pyridin-4-yl)cyclopropane-1-carboxylic acid (59)
Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 59 as acid was obtained (yellow oil, 15.5
mg, 67% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 5% 'PrOH / COz2, flow rate 2 mL/min, retention time
5.771 min (major) and 8.463 min (minor), 95:5 er).

IH NMR (600 MHz, CDCl3) & 8.57 (d, J = 4.8 Hz, 1H), 7.55 (s, 1H), 7.35 (d, J = 4.6
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Hz, 1H), 2.61 (q, J = 8.4 Hz, 1H), 2.21 — 2.08 (m, 1H), 1.75 (dt, J = 7.6, 5.4 Hz, 1H),
1.52 (td, J = 8.2, 5.2 Hz, 1H). 3C NMR (150 MHz, CDCl3) 5 175.17, 149.46, 147.84,

147.78 (q, J = 33.0 Hz), 127.29, 121.62 (q, J = 271.5 Hz), 121.44 (q, J = 3.0 H2),
25.27, 22.35, 12.33. *°F NMR (376 MHz, CDClIs) § -70.63. HRMS (ESI-TOF) Calcd

for C10HoF3NO2 [M+H]*: 232.0585; found: 232.0592.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-02-136-1 2022-10-07 15-46-08\002-11-zt-02-136-1-race.D)

mAUé E. . \,‘\Q%
25_2 .“ \" 5 sz'«Q
] ‘ Ay
ZOE ;‘: \\\
15 “C ‘
10 “JI ‘ '\\.
] / \
v~ N R
i i 5 s 7 B ™
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e R == mm e [-mmmme e R [--emmee |
1 5.799 BB ©.3116 692.83392 30.43011 49.6819
2 8.506 MM 0.5246 701.70630  22.29336 50.3181
DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-02-136 2022-10-07 16-30-54\004-11-zt-02-136-1-chiral-3.D)
mAUi E
144 [
12 |
104 ‘
8 |
6 | R
4—f | © .Q(b
23 J‘.“ ““-\\ E\?&E”b‘
o4 - R D RS e
: i ¢ 5 ‘ o miq
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
I REEE R R R |<--emm e [<-me e |
1 5.771 BB 0.3021 370.97205 17.03364 94.9177
2 8.463 MM 0.3850 19.86357 8.59808e-1 5.0823
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DN#}OH

(1R,2S)-2-(6-fluoropyridin-3-yl)cyclopropane-1-carboxylic acid (5h)

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5h as acid was obtained (yellow oil, 9.8
mg, 54% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® As-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
5.365 min (minor) and 6334 min (major), 98.5:1.5 er).

IH NMR (600 MHz, CDCl3) & 8.11 (d, J = 1.8 Hz, 1H), 7.66 (td, J = 8.0, 2.4 Hz, 1H),
6.85 (dd, J = 8.4, 2.8 Hz, 1H), 2.57 (q, J = 8.6 Hz, 1H), 2.11 (td, J = 8.4, 5.6 Hz, 1H),
1.66 (dt, J = 7.4, 5.4 Hz, 1H), 1.48 (td, J = 8.2, 5.2 Hz, 1H). 3C NMR (150 MHz,
CDCl3) 5 176.18, 162.68 (d, J = 238.6 Hz), 148.33 (d, J = 15.0 Hz), 142.14 (d, J = 9.0
Hz), 129.64 (d, J = 4.5 Hz), 108.78 (d, J = 36.0 Hz), 22.84, 21.18, 12.18. 1°F NMR
(376 MHz, CDCls) & -73.84. HRMS (ESI-TOF) Calcd for CsHeFNO:2
[M+H]*:182.0617; found: 182.0614.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-02-136-2 2022-10-08 10-56-22\001-12-zt-02-136-2.D)
mAU é §
] Jol @,
0 \ /A
_105 \I“.“
_20—2 I\'x.\‘ .“‘f
304 / /
/ \ / \
“w— ﬂ,/ S
3 3|5 4I- T 4|5 é o 5.‘5 T é 6.5 ‘ 7 7.5 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.491 BV 0.2747 987.28021 50.81583 49.6521
2 6.333 VB 0.2924 1001.11621 47.79427 560.3479
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DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-...6-2-chiral 2022-10-11 16-56-22\002-32-zt-02-136-2-chiral-2.D)
mAU §
50 “
40
30
20 &
10 3 e@f@'
0 X . _
a 45 5 g5 8 T es m
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 5.365 BB ©0.3734 1470.46863 63.20741 98.6450
2 6.334 MM 0.2051 20.19899 1.64160 1.3550

N
\{ o

D‘\“:‘OH

(1R,25)-2-(6-chloropyridin-3-yl)cyclopropane-1-carboxylic acid (5i)

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5i as acid was obtained (yellow oil, 7.5
mg, 38% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time
4.571 min (major) and 6.505 min (minor), 99:1 er).

IH NMR (400 MHz, CDCl3) & 8.23 (d, J = 5.2 Hz, 1H), 7.22 (s, 1H), 7.13 — 7.05 (m,
1H), 2.52 (g, J = 8.5 Hz, 1H), 2.22 — 2.10 (m, 1H), 1.70 (dt, J = 7.6, 5.6 Hz, 1H), 1.46
(td, J = 8.2, 5.4 Hz, 1H). ®*C NMR (150 MHz, CDCl3) § 174.83, 151.21, 149.20,
149.01, 125.17, 123.45, 24.93, 22.19, 12.14. HRMS (ESI-TOF) Calcd for CoH9eCINO2
[M+H]":198.0322; found: 198.0325.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.
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DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-02-136-2-chiral 2022-10-11 16-56-22\008-2-zt-02-136-4-2.D)
"o % o

30 |

20—; "\\ | \
1 ) / N B o ,_// A

04— — —_— S
s 2 5 6 7 8 m
Peak RetTime Type Width Area Height Area
# [min] [min] [ mAU*s ] [mAU] %

1 4.569 BV R 0.2676 1068.90576 52.93317 50.7078
2 6.515 VW R 0.3406 1039.066641 39.45735 49.2922

DAD1 B, Sig=210,4 Ref=360,100 (tzhang\zt-...136-3-chiral 2022-10-12 11-02-52\002-32-2t-02-136-4-chiral.D)
Y3 B
] =<\
120*: [\
100 [
80 [
] | \
60 | \
40 / N\ &
20% \ 8 _ré\‘\q’
S —
4 45 5 55 6 6.5 7 75 min|
Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s ] [mAU] %

1 4.571 BB 0.2496 2903.00537 158.53218 98.7373
2 6.505 MM 0.2196 37.12566 2.81749 1.2627

N
\{ o

D'\“:‘OH

(1R,2S)-2-(6-bromopyridin-3-yl)cyclopropane-1-carboxylic acid (5j)

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5j as acid was obtained (yellow oil, 6.7
mg, 28% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® 0J-3 column, 5% 'PrOH / CO2, flow rate 2 mL/min, retention time

5.989 min (major) and 8.926 min (minor), 96:4 er).
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IH NMR (400 MHz, CDCls) & 8.21 (d, J = 5.2 Hz, 1H), 7.39 (s, 1H), 7.16 — 7.01 (m,

1H), 2.

50 (g, J = 8.5 Hz, 1H), 2.23 — 2.10 (m, 1H), 1.69 (dt, J = 7.4, 5.6 Hz, 1H), 1.46

(td, J = 8.2, 5.4 Hz, 1H). 3C NMR (150 MHz, CDCls) & 174.71, 149.46, 148.95,

141.83, 128.97, 123.82, 24.81, 22.21, 12.14. HRMS (ESI-TOF) Calcd for CoH2BrNO2
[M-H]:239.9660; found: 239.9649.
The absolute stereochemistry was assigned based on comparing the specific rotation
of 5i with literature.
DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-02-136-5 2022-10-10 10-45-03\003-2-zt-02-136-5-2.D)
mAU = Y \
57 B e &
] [ g &
4] o &
1 \ A\
3 [N
] \ \\
2 \
1] \\\ ~ \\\
OE o 7//7\\ S e T o o L_// e - —
5 ‘ 5‘.5 ‘ (‘S 8‘.5 o I ‘7 7‘.5 ‘ é 8‘.5 o é ‘ 9‘_5 ;nin
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el LR R R R R <= - |
1 5.988 MM 0.3085 96.24896 5.20043 50.5545
2 8.870 MM 0.4368 94.13744 3.59216 49.4455
DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-02-136-5 2022-10-10 10-45-03\005-4-zt-02-136-5-chiral.D)
122 s"“%“"\ -Tﬁb\&
10—3 | v&fa
8
67; “\\ o
47; \ \'\q;o
> S S
o ——— - — —
5 5‘.5 ‘ (‘S 6‘.5 ‘ ‘7 7‘.5 T é 8‘.5 ‘ ‘ é 9‘.5 ;nin
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %
R s | <-meene | <= omme e <= me |
1 5.989 MM ©.3437 291.04840  14.11437 96.0852
2 8.926 MM ©.3538 11.85824 5.58583e-1  3.9148
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"D{JPLhOH
(1R,2R)-1-phenyl-2-(2-(trifluoromethyl)pyridin-4-yl)cyclopropane-1-carboxylic
acid (5k)

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5k as acid was obtained (yellow oil, 19.0
mg, 62% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® IC-3 column, 5% 'PrOH / COz, flow rate 2 mL/min, retention time
7.835 min (major) and 9.558 min (minor), 98.5:1.5 er).

IH NMR (600 MHz, CDCl3) & 8.61 (d, J = 5.0 Hz, 1H), 7.64 (s, 1H), 7.50 — 7.45 (m,
2H), 7.45 —7.42 (m, 1H), 7.41 — 7.38 (m, 2H), 7.37 — 7.33 (m, 1H), 2.88 (t, J = 8.4 Hz,
1H), 2.35 (dd, J = 7.6, 5.2 Hz, 1H), 1.83 (dd, J = 8.8, 5.2 Hz, 1H). 3C NMR (150
MHz, CDCl3) 6 174.81, 149.58, 147.96, 147.90 (q, J = 34.5 Hz), 138.58, 130.12,
128.69, 128.14, 127.16, 121.59 (g, J = 273.0 Hz), 121.25 (q, J = 3.0 Hz), 38.77, 33.11,
19.12. F NMR (376 MHz, CDCls) & -70.52. HRMS (ESI-TOF) Calcd for
Ci16H11FsNO2 [M-H]:239.9660; found: 239.9649.

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

DAD1 A, Sig=250,4 Ref=360,100 (tzhang\zt-02-136-7-2 2022-10-08 17-37-081002-11-zt-02-1367-2.D)
AU © <
" 5 8 &
] Mo 2
8 [ & [ e
] | V\« | \A
b \ \
6] \
] /
4
2
/
\\\ - S
od+— — e . —— - - - T
; : : — : ; — — —
3 4 5 6 7 8 9 10 min|
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 7.946 MM ©.3555 220.71098 10.34793 49.2605
2 9.534 MM 0.3780 227.33720 10.02421 50.7395

DAD1 A, Sig=250.4 Ref=360,100 (izhang\zt-02-136-7-2 2022-10-08 17-37-08\003-1-zt-02-136-7-chiral.D)
mAU 3
805
70
60
50 =
40

o 7mss

20:2 ‘L\\\ . q’b.\&oh

03 T T 7‘ T T T T T : T I T T -‘7—I—_‘7_‘7“_‘7 T T T T : T T T T ‘77‘77 T I\ " — \7 —
Peak RetTime Type Width Area Height Area

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

1 7.835 BB 0.3048 1848.83484 90.33101 98.6582
2 9.558 MM 0.3786 25.14544 1.10706 1.3418

MeOOC

@)

e,
3

o)

,»‘OH
[ TnPhth
Methyl  4-((1R,2S)-2-(1,3-dioxoisoindolin-2-yl)-2-(methoxycarbonyl)cyclobutyl)
benzoate (5I)
Following the general arylation procedure A at 100 € and K>COs3 (1.0 equiv)
instead of NaHCO3 (eluent: hexane/ethyl acetate = 2/1 with 1% v/v of acetic acid).
The product of 5l as ester was obtained (yellow oil, 9.4 mg, 24% vyield)
The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® AD-3 column, 20% 'PrOH / CO2, flow rate 2 mL/min, retention time
9.487 min (major) and 11.215 min (minor), 74:26 er).
'H NMR (600 MHz, Chloroform-d) & 7.98 (d, J = 8.3 Hz, 2H), 7.85 (dd, J = 5.3, 3.0
Hz, 2H), 7.74 (dd, J = 5.4, 3.0 Hz, 2H), 7.53 (d, J = 8.3 Hz, 2H), 5.11 (t, J = 10.1 Hz,
1H), 3.90 (s, 3H), 3.14 (t, J = 10.3 Hz, 1H), 2.73 (p, J = 10.2, 9.7 Hz, 1H), 2.56 — 2.33
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(m, 2H). *C NMR (151 MHz, Chloroform-d) § 168.0, 167.3, 144.9, 134.4, 131.9,

129.4,128.8, 128.1, 128.1, 123.5, 52.2, 44.6, 31.7, 30.2, 23.0, 22.8. HRMS (ESI-TOF)
Calculated for C21H1sNOes [M+H]+: 380.1134, Found: 380.1142.

DAD1 B, Sig=210,4 Ref=360,100 (izhang\izhang 2024-03-21 13-52-28\003-1-z-05-27-coome D)
mAU § & 2
12.5 — |n| ‘g;\ ;‘E':
10 i a A
7.5—2 || | ‘I | ||‘
/ L
25 — ‘)J‘ ," ‘I ,:" ",‘ ‘;"
oé.._,“ S N P AR R I_,f_./_ _ "L_T_L/" S N
254
T S Y S-S S
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
el RELEEEE |---- ] ------ P R -------- |
1 9.396 BB 9.3254 350.94720 16.28847 49.6532
2 11.974 BB 9.3673 355.84909 14.06066 50.3468
DAD1 B, Sig=210,4 Ref=360,100 (zhang\tzhang 2024-03-22 16-25-18\002-2-zt-05-27-2-chiral.D)
mAU E @
60 / ml"\l
504 /
40 J.-"‘ 2
30 / =
20 ™
10 — ) / \_ // \\
o % ‘ EI! ‘ é) C ‘ 1‘0 ‘I 1I1 o 1|2 1‘3 Imi
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
R LR |---- ] ------- | ---------- |- oo |- ------ |
1 9.487 BB 8.3421 1681. 26526 71.57268 73.6959

2 11.215 BB

©.3799 600.08936

22.44325 26.3041

MeOOC

sl

>3 ToH
(1R,2S)-2-(4-(methoxycarbonyl)phenyl)cyclopropane-1-carboxylic acid (5m)?
Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1

with 1% v/v of acetic acid). The product of 5i as acid was obtained (white solid, 12.3
mg, 56% yield).
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The enantiomeric purity of the substrate was determined by SFC analysis

(CHIRALPAK® As-3 column, 30% PrOH / COz, flow rate 2 mL/min, retention time

1.842 min (minor) and 2.764 min (major), 0.2:99.8 er).

IH NMR (600 MHz, CDCl3) § 7.93 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.2 Hz, 2H), 3.90

(s, 3H), 2.64 (q, J = 8.6 Hz, 1H), 2.14 — 2.08 (m, 1H), 1.71 (dt, J = 7.6, 5.4 Hz, 1H),

1.43 (td, J = 8.2, 5.2 Hz, 1H). C NMR (150 MHz, CDCls) § 175.1, 167.2, 141.

129.4, 129.4, 128.8, 52.2, 26.4, 21.7, 12.3.

5,

The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

mAU é
300 /F\ §
250 "-‘.\ N\
200 : ' [
150 / / \
100 \
50 \ / \,
o4 ) // . — ,,// \ -
1‘5 1‘6 1I7 1‘8 1‘9 ‘ ‘2 ‘ o 2I1 2‘2 2‘3 2I4 ‘min
Peak RetTime Type Width Area Height Area
# [min] (min] [MAU* 5] [MAU] %

el B |~ |- |- |- |- |
1 1.831 BV R 0.0670 1432.96143 323.97009 50.1015
2 2.188 v R 0.0791 1427.15442 268.27094 49.8985

DADT A, Sig=250,4 Ref=360,100 (z2y\ZZY-0727 2022-07-27 21-29-47\002-62-22Y-0727-B2.D)
mAU ] > >
] g
] ﬁ A
800 &
1 s
600 |
1 ‘
‘
400 |
200 ~ /
] 3 / \
0] = . = S —— —
T T T T T T T T T
1 15 2 25 3 35 4 45 min)
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Peak RetTime Type Width Area Height Area
H [min] [min] [mAU*s ] [ mAU ] %

1 1.842 VB 0.0473 10.27485 3.39933 0.1300
2 2.764 MM ©.1298 7891.44434 1013.26868 99.8700

4 )

‘D‘\‘J:;OH
(1R,2R)-2-(4-(methoxycarbonyl)phenyl)-1-phenylcyclopropane-1-carboxylic acid
(5n)?

Following the general arylation procedure B (eluent: hexane/ethyl acetate = 2/1
with 1% v/v of acetic acid). The product of 5j as acid was obtained (white solid, 14.8
mg, 50% yield).

The enantiomeric purity of the substrate was determined by SFC analysis
(CHIRALPAK® Ad-3 column, 20% 'PrOH / COz, flow rate 2 mL/min, retention time
6.306 min (major) and 7.842 min (minor), 99: 1 er).

IH NMR (500 MHz, CDCls) & 7.97 (d, J = 8.3 Hz, 2H), 7.48 — 7.41 (m, 2H), 7.40 —
7.33 (m, 4H), 7.33 — 7.28 (m, 1H), 3.94 (s, 3H), 2.90 (t, J = 8.4 Hz, 1H), 2.28 (dd, J =
7.8,5.0 Hz, 1H), 1.71 (dd, J = 9.0, 5.0 Hz, 1H).3C NMR (150 MHz, CDCls) 5 176.0,
167.2,141.4, 139.4, 130.3, 129.5, 129.3, 128.8, 128.5, 127.8, 52.2, 37.9, 34.5, 19.4.
The absolute stereochemistry was assigned based on comparing the specific rotation

of 5i with literature.

mAU 3
© ey
30 < 3
25 [\ ©
20 LN\ /N
15 \
10 \
s \ / \
0 / N J . o
-5
10 T T T T ] T T T T
5 55 6 6.5 7 75 8 8.5 9 9.5 m
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Peak RetTime Type Width Lrea Height LArea

¥ [min] [min] [MAU*s] [mAU] %
=== | === === | —————==—=- | === | ———===== |
1 ©.698 BB 0.2132 431.89594 28.76545 50.3701
2 8.234 BB 0.2627 425.54874 23.11917 49.6299

DAD1 B, Sig=210,4 Ref=360,100 (zzy\ZZY-DTZ7 5022-07-27 20-06-44\004-11-ZZY-0727-A2-1.D)

mAU 8

30
25
20

15 ‘ \ &
1 | o oF
g e /7 \_\\ L ,_,_f_kféiﬁ, I
5‘ T 5‘.5 T é ‘ ‘ 6‘.5 ‘ ‘7 T 7‘.5 T g T 8‘.5 - ‘min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 6.306 BB 0.2650 788.64636 39.82754 98.8369
2 7.842 MM 0.2134 9.28068 7.24885e-1 1.1631

6. Sequential diarylation of 2-Aminoisobutyric Acid

| Pd(OAc), (10 mol%) o

a Ac-Glu-OH (30 mol%)
Ar)lYJ\OH . K2CO3 (05 eqUiV.) - Ar1 YJ\OH
Me NPhth Ag,COs (1.5 equiv.) A= NPhth

HFIP, 100 °C, 18 h
Ar' = 4-COOMeCgH, OMe Ar? = 4-MeOCgH,4

1d 6a, 65%

Pd(OACc)2 (2.2 mg, 0.01 mmol, 10 mol%), Ac-Gly-OH (3.5 mg, 0.03 mmol, 30 mol%),

carboxylic acid 3a (36.7 mg, 0.1 mmol), Ag2COs (41.1 mg, 0.15 mmol, 1.5 equiv.),
K2COs (6.9 mg, 0.05 mmol, 0.5 equiv.), and 1-iodo-4-methoxybenzene (35.1 mg,

0.15 mmol, 1.5 equiv.) were weighed and placed in an 12 mL reaction tube.
Subsequently, HFIP (1.0 mL) was injected, and the tube was capped and closed tightly.
The reaction mixture was then stirred at 100 <C for 18 h. The mixture was allowed to
cool to room temperature and acetic acid (0.05 ml) was added. Then, the mixture was
passed through a pad of Celite with ethyl acetate as the eluent to remove any insoluble
precipitate. The resulting solution was concentrated and the residual mixture was

dissolved with minimal ethyl acetate and loaded onto a preparative TLC plate. The
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pure product was then isolated using preparative TLC with ethyl acetate and hexanes

(1/2) as the eluent and 1% v/v of acetic acid as the additive.

Q NPhth
/©/ OMe
MeOOC

(R)-2-(1,3-dioxoisoindolin-2-yl)-2-(4-methoxybenzyl)-3-(4 (methoxycarbonyl)
phenyl) propanoic acid (6a)

The product of 6a as acid was obtained (white solid, 30.7 mg, 65% yield).

IH NMR (600 MHz, CDCls) & 7.87 (d, J = 8.1 Hz, 2H), 7.76 — 7.65 (m, 4H), 7.32 (d,
J=8.1Hz, 2H), 7.18 (d, J = 8.5 Hz, 2H), 6.78 (d, J = 8.5 Hz, 2H), 3.95 (d, J = 14.0
Hz, 1H), 3.89 (d, J = 13.7 Hz, 1H), 3.86 (s, 3H), 3.74 (s, 3H), 3.46 (d, J = 13.8 Hz,
1H), 3.38 (d, J = 13.8 Hz, 1H). 3C NMR (150 MHz, CDCls) 5 173.77, 168.36, 167.06,
158.93, 141.17, 134.32, 131.76, 131.30, 130.86, 129.64, 129.06, 127.01, 123.41,
113.96, 68.46, 55.25, 52.13, 39.08, 38.83. HRMS (ESI-TOF) Calcd for C27H23NO7
[M-H]:472.1396; found: 472.1394.

7. Synthesis of Metyrosine*

0
0
Me, Me,‘
o 1) BBrz, DCM - OH
NPhth 2) HCI/AcOH NHz*  CI-
MeO HO

3d 8, Metyrosine
68% for two steps

To a stirred solution of 3d (67.8 mg, 0.2 mmol) in dry DCM (5.0 mL) was added BBrs3
(1 mmol) at 0 °C under N2. The solution was stirred at room temperature for 2 hours
and was quenched by sat. NH4CI (5 mL). The aqueous phase was extracted with DCM
(5 mL>3) and the combined organic phase were dried with anhydrous Na2SOa,
concentrated under reduced pressure. The residue was used without purification.

To a stirred solution of 2 mL of glacial acetic acid and 4 mL of 5M HCI was added the
substrate. The reaction was then heated to reflux with stirring for 4 hours, then cooled
to room temperature and concentrated to dryness under reduced pressure. The crude
solid was washed with 3:1 ether: ethyl acetate (5 mL>3) and then dried in vacuum to

afford pure amino acid hydrochloride as a fine white powder.
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Me,
<~ “OH
NHz* CI-
HO

(S)-2-carboxy-1-(4-hydroxyphenyl)propan-2-aminium chloride®

White solid (31.4 mg, 68% vyield for two steps). *H NMR (600 MHz, D20) § 7.12 (d,
J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 3.26 (d, J = 14.6 Hz, 1H), 2.98 (d, J = 14.6
Hz, 1H), 1.58 (s, 3H). *C NMR (150 MHz, D20) & 174.24, 155.25, 131.45, 125.07,
115.78, 61.11, 41.53, 21.60.

8. Synthesis of BIRT-377

o 0
NH
H N7 N2
3 OMe 2—°> R OMe
5 MéE NPhth MeOH, 50 °C Me NH,
r Br
Methyl ester of 3k 9, 86%

To a stirred solution of Methyl ester of 3k (80.2 mg, 0.2 mmol) in MeOH (1.0 mL)
was added ethylenediamine (72 mg, 1.2 mmol) at 0 °C under N2. The solution was
stirred at 50 °C for 12 hours and was quenched by sat. NH4Cl (5 mL). The solvents
were removed under reduced pressure and the residue was purified by silica gel

column chromatography to afford the desired product.
(0]

R OMe
Me NH,
Br

Methyl (S)-2-amino-3-(4-bromophenyl)-2-methylpropanoate®

Colorless oil (45.0 mg, 83%). *H NMR (600 MHz, CDCls) § 7.40 (d, J = 7.0 Hz, 2H),
7.03 (d, J = 7.0 Hz, 2H), 3.70 (s, 3H), 3.06 (d, J = 13.2 Hz, 1H), 2.75 (d, J = 13.2 Hz,
1H), 1.37 (s, 3H). C NMR (150 MHz, CDCls) & 177.41, 135.67, 131.76, 131.53,
121.13, 58.79, 52.29, 46.33, 26.66.

9. Synthesis of Boc-amino acid

To a stirred solution of Methyl ester of 3k (80.2 mg, 0.2 mmol) in MeOH (1.0 mL)
was added ethylenediamine (72 mg, 1.2 mmol) at 0 °C under N2. The solution was
stirred at room temperature for 24 hours and was quenched by sat. NH4ClI (5 mL). The
solvents were removed under reduced pressure and the residue was purified by silica

gel column chromatography to afford the desired product 9 (31.6 mg, 58%).
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To a stirred solution of 9 (27.1 mg, 0.1 mmol) in DCM (1.0 mL) was added TEA
(20.2 mg, 0.2 mmol), and Boc20 (43.6 mg, 0.2 mmol) at 0 °C under Nz. The solution
was stirred at room temperature for 12 hours and was quenched by sat. NH4CI (5 mL).
The solvents were removed under reduced pressure and the residue was purified by

silica gel column chromatography to afford the desired product 10 (31.5 mg, 86%).

(0]
> OMe
Br
Methyl (S)-3-(4-bromophenyl)-2-((tert-butoxycarbonyl)amino)-2-

methylpropanoate’

!H NMR (600 MHz, Chloroform-d) & 7.39 (d, J = 8.3 Hz, 2H), 6.94 (d, J = 8.3 Hz,
2H), 5.13 (s, 1H), 3.76 (s, 3H), 3.38 (d, J = 12.6 Hz, 1H), 3.17 (d, J = 13.6 Hz, 1H),
1.56 (s, 3H), 1.47 (s, 9H). 23C NMR (151 MHz, Chloroform-d) & 174.3, 154.4, 135.6,
131.8, 131.4, 121.0, 60.4, 52.7, 40.9, 28.5, 23.9.
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