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1. General Remarks

All reactions and manipulations which are sensitive to moisture or air were
performed in an argon-filled glove box or using standard Schlenk techniques.
Anhydrous MeOH ‘PrOH, MeCN, CH,Cl,, THF and EtOAc purchased from J&K were
treated with bubbled argon before used. KO'Bu, NaO'Bu, KOMe, NaOMe, KOH,
NaOH, Cs2COs3, KoCOs3 and NaxCO3 were purchased from Sinopharm Chemical
Reagent Co., Ltd. 'H, 3C and '""F NMR spectra were recorded with a Bruker
ADVANCE I (400 MHz) spectrometer with CDCIl; as the solvent. NMR chemical
shifts are listed in ppm relative to CHCl3 (7.26 ppm for 'H, and 77.0 ppm for *C) or
H,0 (4.79 ppm for 'H). Data are reported as: multiplicity (s = singlet, d = doublet, t =
triplet, ¢ = quartet, m = multiplet), coupling constant in hertz (Hz) and signal area
integration in natural numbers. *C NMR analyses were run with decoupling. HPLC

analyses were performed by Agilent 1290 UPLC using Daicel chiral column.
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2. General Procedure for the Preparation of Substrate

Compounds

Method A: [!]

o O O O OH O

PhI(OAG),, BF5+OEt
OR! o OR! == N oR!
OR? OR?

S1 1

To the solution of iodobenzene diacetate (1.1 equiv) in R?0OH (0.2 M) was added
BF;-OEt; (1.1 equiv) under a nitrogen atmosphere. After the reaction mixture was
stirred for 1 hour, the solution of f-ketoesters S1 (a mixture of keto and enol forms; 1.0
equiv) in R?0OH (5 M) was dropwise added. The reaction mixture was stirred for 5 hours,
quenched with saturated aqueous NaHCOs3, and evaporated in vacuo. The resulting
mixture was extracted with EtOAc (x 3). The combined organic layers were dried over
Na>SO4 and evaporated in vacuo. The residue was purified by flash column

chromatography to give the corresponding a-methoxy-f-ketoesters 1.

Method B:!%)
(0] o OH O
LDA
S o M r N
_I 2 - 0 _I
R©)\ R 0 THF,-78°C R | oo
S2 S3 S4

0 o) OH O
DMP, NaHCO3
| AN OR1 _— I AN A OR1
DCM R P OR2 R P OR2
1

To a solution of S3 (10 mmol) in anhydrous THF (10 mL) was added a solution of
LDA in THF (2.0 M, 12.0 mL, 12 mmol) dropwise under Ar at -78 °C. After 15 min at
-78 °C, S2 (12 mmol, 1.2 equiv) was added dropwise. The reaction mixture was stirred
for 5 hours, quenched with 1 M NH4Cl, and evaporated in vacuo. The resulting mixture
was extracted with EtOAc (x 3). The combined organic layers were dried over Na;SO4
and evaporated in vacuo. The residue was purified by flash column chromatography to
give the alcohol S4.
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To a solution of the S4 (5 mmol) in DCM, Dess-Martin periodinane (8 mmol) and
NaHCOs (15 mmol) were added successively. The solution was allowed to stir at rt for
3 h. Then water was added, and the obtained suspension was stirred for another 1 h.
After the reaction was finished, the reaction mixture was extracted with DCM (3 x 30
mL). The combined organic phase was dried with NaxSO4 and evaporated in vacuum.

Purification of the residue by silica gel afforded the desired a-methoxy-f-ketoesters 1.

Method C:
0 OH O
\j.J\ N 1
A cl+ o) R — > 7 OR
L 2 - a0
R R 0 THF, -78°C  RYr TR T ORr?
S5 s3

To a solution of S3 (10 mmol) in anhydrous THF (10 mL) was added a solution of
LDA in THF (2.0 M, 12.0 mL, 12 mmol) dropwise under Ar at -78 °C. After 15 min at
-78 °C, S5 (12 mmol, 1.2 equiv) was added dropwise. The reaction mixture was stirred
for 5 hours, quenched with 1 M NH4Cl, and evaporated in vacuo. The resulting mixture
was extracted with EtOAc (% 3). The combined organic layers were dried over Na;SO4
and evaporated in vacuo. The residue was purified by flash column chromatography to
give the desireda-methoxy-f-ketoesters 1.

O O

OMe
OMe

Methyl 2-methoxy-3-0x0-3-phenylpropanoate (1a)

Prepared according to Method A, pale yellow oil, 3.64 g, 87% yield. *H NMR (400
MHz, CDCl3) § 8.07 (dd, J = 8.4, 1.3 Hz, 2H), 7.65 — 7.57 (m, 1H), 7.48 (ddd, J = 8.6,
6.7, 1.2 Hz, 2H), 4.96 (s, 1H), 3.78 (s, 3H), 3.54 (s, 3H). *C NMR (101 MHz, CDCls)
0192.4,167.9,134.0, 134.0, 129.4, 128.7, 85.0, 58.7, 52.7. HRMS (ESI) m/z calcd. for
C11H1304 [M+H]" : 209.0808, found: 209.0810.

O O

OMe
OMe

Methyl 2-methoxy-3-(4-methoxyphenyl)-3-oxopropanoate (1b)
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Prepared according to Method B, pale yellow oil, 1.45 g, 64% yield over two steps.*H
NMR (400 MHz, CDCl3) § 8.05 — 7.90 (m, 2H), 7.33 — 7.20 (m, 2H), 4.94 (s, 1H), 3.77
(s, 3H), 3.52 (s, 3H), 2.42 (s, 3H). 3C NMR (101 MHz, CDCl3) § 191.9, 168.0, 145.1,
131.5, 129.5, 129.4, 85.0, 58.6, 52.7, 21.7. HRMS (ESI) m/z calcd. for C12H1504

[M+H]" : 223.0965, found: 223.0965.
O O

OMe

OM
MeO ©

Methyl 2-methoxy-3-0xo0-3-(p-tolyl)propanoate (1c)

Prepared according to Method B, white solid, 1.68 g, 71% yield over two steps. 'H
NMR (400 MHz, CDCI3) 6 8.18 — 7.97 (m, 2H), 7.04 — 6.87 (m, 2H), 4.91 (s, 1H), 3.88
(s, 3H), 3.77 (s, 3H), 3.52 (s, 3H). >*C NMR (101 MHz, CDCl3) § 190.8, 168.2, 164.2,
131.9, 127.0, 113.9, 85.2, 58.5, 55.5, 52.7. HRMS (ESI) m/z calcd. for Ci2Hi50s

[M+H]": 239.0914, found: 239.0914.
O O

OMe

OMe
Bu

Methyl 3-(4-(tert-butyl)phenyl)-2-methoxy-3-oxopropanoate (1d)

Prepared according to Method C, white soild, 1.25 g, 47% yield. *H NMR (400 MHz,
CDCl3) 6 8.07 — 7.96 (m, 2H), 7.56 — 7.41 (m, 2H), 4.95 (s, 1H), 3.78 (s, 3H), 3.53 (s,
3H), 1.34 (s, 9H). 3C NMR (101 MHz, CDCl3) 5 191.9, 168.1, 158.0, 131.4, 129.4,
125.7, 85.1, 58.6, 52.7, 35.2, 31.0. HRMS (ESI) m/z calcd. for CisH2104 [M+H]" :
265.1434, found: 265.1434.

O O
OMe
FAC OMe
Methyl 3-(4-fluorophenyl)-2-methoxy-3-oxopropanoate (1e)
Prepared according to Method B, pale yellow oil, 2.07 g, 75% yield over two steps.
IH NMR (400 MHz, CDCls) & 8.19 (dt, J = 8.1, 0.8 Hz, 2H), 7.78 — 7.71 (m, 2H), 4.92

(s, 1H), 3.79 (s, 3H), 3.55 (s, 3H). 1*C NMR (101 MHz, CDCl3) § 191.6, 167.6, 136.5,
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135.1(q, J = 32.8 Hz), 129.8, 125.7 (q, J = 3.7 Hz), 123.4 (q, J = 272.7 Hz), 85.3, 58.9,
52.9. °F NMR (376 MHz, CDCls) & -63.35. HRMS (ESI) m/z calcd. for C12H12F304
[M+H]*: 277.0682, found: 277.0683.

O O

OMe

oM
E e

Methyl 3-(4-fluorophenyl)-2-methoxy-3-oxopropanoate (1f)

Prepared according to Method B, pale yellow oil, 1.77 g, 78% yield over two steps.
IH NMR (400 MHz, CDCl3) & 8.22 — 8.07 (m, 2H), 7.21 — 7.07 (m, 2H), 4.89 (s, 1H),
3.78 (s, 3H), 3.53 (s, 3H). 13C NMR (101 MHz, CDCls) § 190.8, 167.9, 166.2 (d, J =
256.9 Hz), 132.3 (d, J = 9.5 Hz), 130.3 (d, J = 3.0 Hz), 115.9 (d, J = 22.0 Hz), 85.4,
58.7, 52.8. %F NMR (376 MHz, CDCls) § -102.93. HRMS (ESI) m/z calcd. for

C11H12FO4 [M+H]*: 277.0714, found: 227.0715.
O O

OMe

Cl OMe

Methyl 3-(4-chlorophenyl)-2-methoxy-3-oxopropanoate (1g)

Prepared according to Method B, pale yellow oil, 1.48 g, 61% yield over two steps.
IH NMR (400 MHz, CDCl3) & 8.03 (d, J = 8.6 Hz, 2H), 7.45 (d, J = 8.6 Hz, 2H), 4.88
(s, 1H), 3.78 (s, 3H), 3.53 (s, 3H). 13C NMR (101 MHz, CDCl3) § 191.3, 167.8, 140.7,
132.2,130.9, 129.0, 85.3, 58.7, 52.8. HRMS (ESI) m/z calcd. for C11H12CIO4 [M+H]" :

243.0419, found: 243.0420.
O O

OMe

OMe
Br

Methyl 3-(4-bromophenyl)-2-methoxy-3-oxopropanoate (1h)

Prepared according to Method B, pale yellow oil, 1.60 g, 56% yield over two steps.
'H NMR (400 MHz, CDCls) § 8.01 — 7.89 (m, 2H), 7.72 — 7.54 (m, 2H), 4.88 (s, 1H),
3.78 (s, 3H), 3.53 (s, 3H). 3C NMR (101 MHz, CDCls) § 191.5, 167.7, 132.6, 132.0,
130.9, 129.5, 85.3, 58.8, 52.9. HRMS (ESI) m/z calcd. for C11H12CBrO4 [M+H]" :

286.9913, found: 286.9915.
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o O

OMe

OMe
Ph

Methyl 3-(4-(benzyloxy)phenyl)-2-methoxy-3-oxopropanoate (1i)

Prepared according to Method C, pale yellow oil, 1.99 g, 70% yield. '"H NMR (600
MHz, CDCI3) & 8.19 — 8.13 (m, 2H), 7.73 — 7.67 (m, 2H), 7.65 — 7.60 (m, 2H), 7.52 —
7.44 (m, 2H), 7.44 — 7.38 (m, 1H), 4.98 (s, 1H), 3.80 (s, 3H), 3.56 (s, 3H). '*C NMR
(151 MHz, CDCI3) & 192.0, 168.0, 146.7, 139.6, 132.6, 130.0, 129.0, 128.4, 127.3,
127.3,85.2,58.7,52.8. HRMS (ESI) m/z calcd. for C17H 704 [M+H]": 285.1121, found:

285.1122.
O O

OMe

OMe
BnO

Methyl 3-([1,1'-biphenyl]-4-yl)-2-methoxy-3-oxopropanoate (1j)

Prepared according to Method B, pale yellow oil, 2.55 g, 81% yield over two steps.
"H NMR (400 MHz, CDCls) § 8.07 (d, J = 8.9 Hz, 2H), 7.48 — 7.30 (m, 5H), 7.01 (d, J
= 8.9 Hz, 2H), 5.13 (s, 2H), 4.90 (s, 1H), 3.76 (s, 3H), 3.51 (s, 3H). '3C NMR (101
MHz, CDCl3) 6 190.8, 168.2, 163.4, 136.00, 131.9, 128.7, 128.3, 127.5, 127.1, 114.7,
85.2,70.2,58.5,52.7. HRMS (ESI) m/z caled. for Ci1sH19Os [M+H]": 315.1127, found:
315.1122.

0O O

OMe
OMe

Methyl 2-methoxy-3-0x0-3-(m-tolyl)propanoate (1k)

Prepared according to Method B, pale yellow oil, 1.12 g, 50% yield over two steps.
'H NMR (600 MHz, CDCls) & 7.87 (d, J = 7.8 Hz, 2H), 7.42 (d, J = 7.6 Hz, 1H), 7.39
—7.33 (m, 1H), 4.97 (s, 1H), 3.77 (s, 3H), 3.53 (s, 3H), 2.41 (s, 3H). 1*C NMR (151
MHz, CDCls) 6 192.5, 168.0, 138.6, 134.9, 134.0, 129.7, 128.5, 126.6, 84.9, 58.6, 52.7,
21.3. HRMS (ESI) m/z calcd. for C12Hi504 [M+H]": 223.0965, found: 223.0965.
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0O O

MeO
OMe

OMe

Methyl 2-methoxy-3-(3-methoxyphenyl)-3-oxopropanoate (11)

Prepared according to Method B, pale yellow oil, 1.48 g, 62% yield over two steps.
'"H NMR (600 MHz, CDCl3) § 7.67 (ddd, J = 7.7, 1.6, 0.9 Hz, 1H), 7.58 (dd, J = 2.7,
1.6 Hz, 1H), 7.38 (t,J = 8.0 Hz, 1H), 7.15 (ddd, /= 8.3, 2.7, 0.9 Hz, 1H), 4.95 (s, 1H),
3.86 (s, 3H), 3.78 (s, 3H), 3.54 (s, 3H). 1*C NMR (151 MHz, CDCls) 6 192.1, 167.9,
159.8,135.2,129.7, 122.1, 120.9, 113.1, 84.9, 58.7, 55.4, 52.8. HRMS (ESI) m/z calcd.
for C12Hi150s [M+H]": 239.0914, found: 239.0914.

O O

Br
OMe

OMe

Methy! 3-(3-bromophenyl)-2-methoxy-3-oxopropanoate (1m)

Prepared according to Method B, pale yellow oil, 2.20 g, 77% yield over two steps.
"H NMR (600 MHz, CDCl3) § 8.17 (t, J = 1.8 Hz, 1H), 8.00 (dt, J = 7.9, 1.3 Hz, 1H),
7.71 (ddd, J = 8.0, 2.0, 1.0 Hz, 1H), 7.34 (t, /=7.9 Hz, 1H), 4.89 (s, 1H), 3.78 (s, 3H),
3.53 (s, 3H). *C NMR (151 MHz, CDCl3) § 191.23, 167.64, 136.92, 135.65, 132.27,
130.27, 128.08, 123.00, 85.07, 58.85, 52.92. HRMS (ESI) m/z calcd. for C11H11BrO4
[M+H]": 286.9913, found: 286.9914.

0O O

OMe
OMe

Methyl 2-methoxy-3-(naphthalen-2-yl)-3-oxopropanoate (1n)

Prepared according to Method C, pale yellow oil, 1.60 g, 62% yield. '"H NMR (600
MHz, CDCIl3) & 8.69 — 8.66 (m, 1H), 8.07 (dd, J = 8.6, 1.8 Hz, 1H), 8.00 (dd, J = 8.5,
1.3 Hz, 1H), 7.93 — 7.83 (m, 2H), 7.62 (ddd, J = 8.2, 6.9, 1.3 Hz, 1H), 7.56 (ddd, J =
8.2, 6.9, 1.2 Hz, 1H), 5.07 (s, 1H), 3.78 (s, 3H), 3.58 (s, 3H). *C NMR (151 MHz,
CDCl3) 6 192.4, 168.0, 136.0, 132.4, 131.9, 131.3, 130.0, 129.1, 128.6, 127.8, 126.9,
124.3, 85.2, 58.7, 52.8. HRMS (ESI) m/z calcd. for Ci15sHisO4 [M+H]" : 259.0965,

found: 259.0965.
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Methyl 3-(benzo[d][1,3]dioxol-5-yl)-2-methoxy-3-oxopropanoate (10)

Prepared according to Method B, pale yellow oil, 1.14 g, 45% yield over two steps.
"H NMR (400 MHz, CDCl3) § 7.75 (dd, J = 8.2, 1.8 Hz, 1H), 7.53 (d, J= 1.8 Hz, 1H),
6.86 (d,J=8.2 Hz, 1H), 6.06 (s, 2H), 4.88 (s, 1H), 3.78 (s, 3H), 3.52 (s, 3H). *C NMR
(101 MHz, CDCI3) 6 190.4, 168.1, 152.6, 148.2, 128.6, 126.4, 108.9, 108.1, 102.0, 85.2,
58.6, 52.7. HRMS (ESI) m/z calcd. for C1sHis04 [M+H]": 253.0707, found: 253.0707.

0O O

OEt
OEt

Ethyl 2-ethoxy-3-0x0-3-phenylpropanoate (1p)

Prepared according to Method A, pale yellow oil, 2.06 g, 87% yield. '"H NMR (400
MHz, CDCls) & 8.08 (dd, J = 8.4, 1.4 Hz, 2H), 7.70 — 7.54 (m, 1H), 7.47 (dd, J = 8.4,
7.1 Hz, 2H), 5.01 (s, 1H), 4.23 (q, J = 7.1 Hz, 2H), 3.83 —3.71 (m, 1H), 3.71 —3.59 (m,
1H), 1.27 (t, J = 7.0 Hz, 3H), 1.19 (t, J = 7.1 Hz, 3H). '*C NMR (101 MHz, CDCls) &
192.8, 167.8, 134.2, 133.8, 129.4, 128.6, 83.7, 66.9, 61.8, 15.1, 13.9. HRMS (ESI) m/z
calcd. for CisHisO4 [M+H]": 237.1121, found: 237.1122.

0O O

OBu
OBn

Tert-butyl 2-(benzyloxy)-3-o0xo0-3-phenylpropanoate (1q)

Prepared according to Method B, white solid, 2.54 g, 73% yield over two steps. *H
NMR (400 MHz, CDCl3) & 8.02 (d, J = 7.2 Hz, 2H), 7.60 — 7.53 (m, 1H), 7.44 (dd, J =
8.4, 7.2 Hz, 2H), 7.38 — 7.28 (m, 5H), 4.94 (s, 1H), 4.72 (g, J = 11.7 Hz, 2H), 1.37 (s,
9H). 3C NMR (151 MHz, CDCl3) § 192.9, 166.6, 136.4, 134.4, 133.6, 129.3, 128.5,
128.5, 128.3, 128.2, 83.2, 82.5, 72.6, 27.8. HRMS (ESI) m/z calcd. for C2oH22NaO4
[M+Na]* : 349.1410, found: 349.1410.
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O O

OEt

OEt
BnO

Ethyl 3-(4-(benzyloxy)phenyl)-2-ethoxy-3-oxopropanoate (1r)

Prepared according to Method B, pale yellow oil, 2.26 g, 66% yield over two steps.
'"H NMR (400 MHz, CDCl3) § 8.15 — 8.04 (m, 2H), 7.52 — 7.27 (m, 5H), 7.01 (d, J =
9.0 Hz, 2H), 5.13 (s, 2H), 4.95 (s, 1H), 4.22 (qd, J = 7.1, 1.0 Hz, 2H), 3.78 — 3.67 (m,
1H), 3.67 — 3.52 (m, 1H), 1.27 (t, J= 7.0 Hz, 3H), 1.20 (t, J= 7.1 Hz, 3H). 3*C NMR
(151 MHz, CDCls) 6 191.3, 168.0, 163.2, 136.0, 131.9, 128.7, 128.3, 127.5, 127.3,
114.6,83.9,70.2, 66.7,61.8, 15.1, 14.0. HRMS (ESI) m/z calcd. for C20H230s5 [M+H]":
343.1540, found: 343.1542.

F O O

OMe
OMe

Methyl 3-(2-fluorophenyl)-2-methoxy-3-oxopropanoate (1s)

Prepared according to Method B, pale yellow oil, 1.44 g, 63% yield over two steps.
'"H NMR (400 MHz, CDCls) § 7.79 (td, J = 7.5, 1.9 Hz, 1H), 7.50 (dddd, J = 8.3, 7.2,
5.2, 1.9 Hz, 1H), 7.19 (td, J=7.6, 1.1 Hz, 1H), 7.12 — 7.04 (m, 1H), 4.96 (s, 1H), 3.74
(s, 3H), 3.48 (s, 3H). 3C NMR (101 MHz, CDCI3) & 190.39 (d, J = 3.7 Hz), 166.54,
160.64 (d, J=255.1 Hz), 134.39 (d, /= 9.3 Hz), 130.24 (d, /= 2.5 Hz), 123.69 (d, J =
3.4 Hz), 122.48 (d, J=13.0 Hz), 115.49 (d, J = 23.4 Hz), 84.86 (d, /= 5.8 Hz), 58.44,
51.65. 'F NMR (377 MHz, CDCl3) § -110.12. HRMS (ESI) m/z calcd. for C11H2FO4
[M+H]": 227.0714, found: 227.0715.

2. General Procedure for Asymmetric Hydrogenation

o o OH O
[I(CODCI], /f-phamidol, Cs,CO3 (10 mol%) /ﬁ)k
ArMORZ Ar OR?
OR, EA, H, (40 atm), rt, 12 h OR,

1 2
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To a 4.0 mL vial equipped with a-methoxy-f-ketoester 1 (0.2 mmol, 1.0 eq.) was
added the Ir/f-phamidol-precatalyst (1.5 mg, 2.0x10"> mmol, 0.01 eq.), Cs2CO3 (6.6 mg,
0.02 mmol, 10 mol%.) and anhydrous EtOAc (1.0 mL) in an argon-filled glovebox. The
autoclave was quickly purged with hydrogen gas for three times, and then pressurized
to 40 bar H». The reaction solution was stirred at room temperature for 12 h, and then
the pressure was released carefully. After slowly releasing the hydrogen pressure, the
reaction mixture was passed through a short column of silica gel to get the pure product.
The yield was determined by NMR analysis after the volatiles were removed under
vacuum. The ee and dr values were determined by HPLC analysis on a chiral stationary
phase.

OH O

OMe
OMe

Methyl (2S,3S)-3-hydroxy-2-methoxy-3-phenylpropanoate (2a)

Colorless liquid, 46.1 mg, 99% yield, 99% ee, 97:3 dr; [a]*’p = 2.2 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 95/5; flow rate = 0.7 mL/min; UV
detection at 210 nm; tz=16.0 min (anti), tr=18.6 min (anti). *H NMR (400 MHz, CDCls)
8 7.40 — 7.27 (m, 5H), 5.02 — 4.94 (m, 1H), 3.99 (d, J = 5.8 Hz, 1H), 3.67 (s, 3H), 3.37
(s, 3H), 2.98 (d, J = 4.9 Hz, 1H). 3C NMR (101 MHz, CDCls) § 169.8, 138.3, 127.2,
127.1,125.5, 83.4,73.0, 57.9, 50.9. HRMS (ESI) m/z calcd. for C11H14NaO4 [M+Na]":
233.0784, found: 233.0784.

OH O

OMe
OMe

Methyl (25,35)-3-hydroxy-2-methoxy-3-(p-tolyl)propanoate (2b)

Colorless liquid, 49.2 mg, 99% yield, 98% ee, 95:5 dr; [a]*°p = 3.5 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 230 nm; tr=13.2 min (anti), tr=16.9 min (anti), tr=23.0 min (syn), tr=28.3
min (syn). 'H NMR (400 MHz, CDCls) § 7.17 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 7.9 Hz,
2H), 4.87 (t, J = 5.3 Hz, 1H), 3.91 (d, J = 5.8 Hz, 1H), 3.62 (s, 3H), 3.30 (s, 3H), 2.78
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(d, J =5.1 Hz, 1H), 2.26 (s, 3H). **C NMR (101 MHz, CDCl3) & 170.9, 137.8, 136.4,
129.0, 126.4, 84.5, 73.9, 58.9, 51.9, 21.1. HRMS (ESI) m/z calcd. for C12H16NaOs4
[M+Na]" : 247.0941, found: 247.0941.

QH 0]

OMe

oM
MeO ©

Methyl (2S,3S)-3-hydroxy-2-methoxy-3-(4-methoxyphenyl)propanoate (2c)
Colorless liquid, 56.4 mg, 99% yield, 98% ee, 99:1 dr; [a]®p = 1.7 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 85/15; flow rate = 1.0 mL/min; UV
detection at 230 nm; tr=13.4 min (anti), tr=17.2 min (anti), tr=21.1 min (syn). *H NMR
(400 MHz, CDCls) § 7.21 (dd, J = 8.8, 2.1 Hz, 2H), 6.90 — 6.71 (m, 2H), 4.85 (t, J =
5.4 Hz, 1H), 3.90 (d, J = 5.9 Hz, 1H), 3.73 (s, 3H), 3.62 (s, 3H), 3.30 (s, 3H), 2.79 (d,
J=5.1Hz, 1H). ¥*C NMR (101 MHz, CDCl3) § 171.0, 159.4, 131.6, 127.8,113.7, 113.7,
84.5, 73.7, 58.9, 55.2, 51.9. HRMS (ESI) m/z calcd. for C12H1sNaOs [M+Na]* :
263.0890, found: 263.0890.
OH O
' OMe
By OMe
Methyl (2S,3S)-3-(4-(tert-butyl)phenyl)-3-hydroxy-2-methoxypropanoate (2d)
Colorless liquid, 56.7 mg, 99% yield, 93% ee, 96:4 dr; [a]*°o = 1.5 (¢ = 1.0, CHCly);
HPLC (Chiralpak 1B column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=6.1 min (anti), tr=6.6 min (anti), tr=6.9 min (syn), tr=7.4 min
(syn). *H NMR (400 MHz, CDCl3) § 7.36 (d, J = 8.5 Hz, 2H), 7.31 — 7.23 (m, 2H), 4.95
(t, J = 5.3 Hz, 1H), 4.00 (d, J = 5.9 Hz, 1H), 3.69 (s, 3H), 3.38 (s, 3H), 2.84 (d, J = 5.2
Hz, 1H), 1.31 (s, 10H). *C NMR (101 MHz, CDCl3) 5 171.0, 151.0, 136.4, 126.3, 125.2,
125.1, 84.5, 84.5, 73.9, 73.8, 58.9, 51.9, 34.5, 31.3. HRMS (ESI) m/z calcd. for
CisH22NaO4 [M+Na]*: 289.1410, found: 289.1410.
OH o
. OMe
F.C OMe

Methyl (2§,35)-3-hydroxy-2-methoxy-3-(4-(trifluoromethyl)phenyl)propanoate (2e)
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Colorless liquid, 59.8 mg, 99% yield, 96% ee, 95:5 dr; [a]*°%o =-2.4 (c = 1.0, CHCly);
HPLC (Chiralpak IB column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 230 nm; tr=6.6 min (anti), tr=7.4 min (anti), tr=8.1 min (syn), tz=8.8 min
(syn). 'H NMR (400 MHz, CDCls) 6 7.60 (d, J = 8.1 Hz, 2H), 7.48 (d, J = 8.1 Hz, 2H),
5.03 (t, J = 4.8 Hz, 1H), 3.97 (d, J = 5.7 Hz, 1H), 3.68 (s, 3H), 3.38 (s, 3H), 3.25 (d, J
= 4.5 Hz, 1H). 8C NMR (101 MHz, CDCls) § 170.5, 143.4, 130.2 (q, J = 32.5 Hz),
126.9, 125.1 (q, J = 3.8 Hz), 124.0 (q, J = 272.1 Hz), 84.2, 73.4, 59.0, 52.0. *F NMR
(377 MHz, CDClIs) 6 -62.58. HRMS (ESI) m/z calcd. for C12H1sF3NaO4 [M+Na]" :
301.0658, found: 301.0659.

OH O

OMe

oM
F e

Methyl (25,35)-3-(4-fluorophenyl)-3-hydroxy-2-methoxypropanoate (2f)

Colorless liquid, 50.0 mg, 99% yield, 97% ee, 95:5 dr; [a]*’p = -1.8 (¢ = 1.0, CHCl3); HPLC
(Chiralpak IC column, hexane/isopropanol = 95/55; flow rate = 1.0 mL/min; UV detection at 210
nm; tg=14.3 min (anti), tg=15.3 min (anti), tg=20.4 min (syn), trg=29.7 min (syn). 'H NMR (400
MHz, CDCIs) 6 7.34 (dd, J = 8.6, 5.5 Hz, 2H), 7.03 (t, J = 8.7 Hz, 2H), 4.96 (t, J = 5.0 Hz, 1H),
3.95(d, J=5.7 Hz, 1H), 3.68 (s, 3H), 3.38 (s, 3H), 3.03 (d, /= 4.9 Hz, 1H). *C NMR (101 MHz,
CDCl3) 6 169.7, 161.5 (d, J = 246.3 Hz), 134.1 (d, J=3.2 Hz), 127.3 (d, /= 8.3 Hz), 114.1 (d, J =
21.4Hz), 83.3,72.4,57.9,50.9. ’F NMR (376 MHz, CDCl3) 4 -114.39 — -114.48 (m). HRMS (ESI)
m/z caled. for C11H;3FNaO4 [M+Na]*: 251.0690, found: 251.0690.

(:)H 0

OMe

cl OMe

Methyl (2S,3S)-3-(4-chlorophenyl)-3-hydroxy-2-methoxypropanoate (2g)

Colorless liquid, 52.7 mg, 99% yield, 96% ee, 94:6 dr; [a]*°p = 3.1 (c = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 95/5; flow rate = 1.0 mL/min; UV
detection at 230 nm; tr=14.4 min (anti), tr=15.4 min (anti), tr=20.6 min (syn), tr=30.1
min (syn). *H NMR (400 MHz, CDCls) & 7.34 — 7.27 (m, 4H), 4.98 — 4.91 (m, 1H),
3.94 (d, J = 5.7 Hz, 1H), 3.68 (s, 3H), 3.37 (s, 3H), 3.06 (s, 1H). 3C NMR (101 MHz,
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CDCI3) 6 169.6, 136.9, 132.8, 127.4, 126.9, 83.2, 72.4, 58.0, 51.0. HRMS (ESI) m/z
calcd. for C11H13CINaOs [M+Na]* : 267.0395, found: 267.0395.

OMe

oM
Br ©

Methyl (25,3S)-3-(4-bromophenyl)-3-hydroxy-2-methoxypropanoate (2h)

Colorless liquid, 61.7 mg, 99% yield, 98% ee, 96:4 dr; [a]*°o = 1.6 (¢ = 1.0, CHCls);
HPLC (Chiralpak IC column, hexane/isopropanol = 95/5; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=15.1 min (anti), tr=16.3 min (anti), tr=22.0 min (syn), tr=29.3
min (syn). *H NMR (400 MHz, CDCls) & 7.50 — 7.43 (m, 2H), 7.26 — 7.20 (m, 2H),
4.94 (dd, J = 6.0, 2.8 Hz, 1H), 3.94 (d, J = 5.7 Hz, 1H), 3.68 (s, 3H), 3.38 (s, 3H), 3.06
(d, J = 3.9 Hz, 1H). 3C NMR (101 MHz, CDCls) 5 170.6, 138.4, 131.3, 128.3, 122.0,
84.2,73.4,59.0, 52.0. HRMS (ESI) m/z calcd. for C11H13BrNaO4 [M+Na]*: 310.9889,
found: 310.9889.

OH O

OMe

OMe
Ph

Methyl (25,3S5)-3-([1,1'-biphenyl]-4-yl)-3-hydroxy-2-methoxypropanoate (2i)
Colorless liquid, 61.4 mg, 99% yield, 99% ee, 95:5 dr; [0]*°p = 7.5 (¢ = 1.0, CHCl53);
HPLC (Chiralpak IC column, hexane/isopropanol = 85/15; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=10.3 min (anti), tr=12.3 min (anti), tr=14.6 min (syn), tr=19.2
min (syn). *H NMR (400 MHz, CDCls) & 7.57 — 7.45 (m, 4H), 7.42 — 7.31 (m, 4H),
7.31 —7.23 (m, 1H), 4.95 (t, J = 5.3 Hz, 1H), 3.96 (d, J = 5.7 Hz, 1H), 3.62 (s, 3H),
3.33 (s, 3H), 2.91 (d, J = 5.1 Hz, 1H). 3C NMR (101 MHz, CDCl3) § 170.9, 140.9,
140.7, 138.4, 128.7, 127.3, 127.1, 127.0, 127.0, 84.5, 73.9, 59.0, 52.0. HRMS (ESI)
m/z calcd. for C17H1sNaO4 [M+Na]*: 309.1097, found: 309.1099.
(:)H 0]
. OMe

M
BnO OMe

Methyl (25,35)-3-(4-(benzyloxy)phenyl)-3-hydroxy-2-methoxypropanoate (2j)
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Colorless liquid, 67.5 mg, 99% yield, 99% ee, 99:1 dr; [a]*°%c = 3.0 (¢ = 1.0, CHCly);
HPLC (Chiralpak IC column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=21.1 min (anti), t=29.1 min (anti), tr=32.6 min (syn). *H NMR
(400 MHz, CDCls) & 7.49 — 7.35 (m, 4H), 7.35 — 7.23 (m, 3H), 6.99 — 6.90 (m, 2H),
5.05 (s, 2H), 4.92 (t, J = 5.3 Hz, 1H), 3.96 (d, J = 5.8 Hz, 1H), 3.68 (s, 3H), 3.37 (s,
3H), 2.85 (d, J = 5.1 Hz, 1H). 3C NMR (101 MHz, CDCl3) § 170.9, 158.6, 136.9, 131.9,
128.6, 127.9, 127.9, 127.8, 127.5, 114.6, 84.5, 73.7, 70.0, 58.9, 51.9. HRMS (ESI) m/z
calcd. for C1sH20NaOs [M+Na]* : 339.1203, found: 339.1204.

OH O

Me
OMe

OMe

Methyl (25,35)-3-hydroxy-2-methoxy-3-(m-tolyl)propanoate (2k)

Colorless liquid, 49.1 mg, 99% yield, 96% ee, 95:5 dr; [a]*°p = 0.8 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 85/15; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=8.8 min (anti), tr=10.5 min (anti), tr=12.9 min (syn), tr=18.9
min (syn). *H NMR (400 MHz, CDCl3) 6 7.23 (t, J = 7.5 Hz, 1H), 7.19 — 7.06 (m, 3H),
4.94 (t, J = 5.2 Hz, 1H), 3.99 (d, J = 5.8 Hz, 1H), 3.68 (s, 3H), 3.38 (s, 3H), 2.84 (d, J
= 5.0 Hz, 1H), 2.35 (d, J = 0.8 Hz, 3H). 3C NMR (101 MHz, CDCl3) § 169.9, 138.3,
136.9, 127.9, 127.1, 126.2, 122.6, 83.5, 73.1, 57.8, 50.8, 20.4. HRMS (ESI) m/z calcd.
for C12H1sNaO4 [M+Na]* : 247.0941, found: 247.0942.

OH 0O

MeO
© OMe

OMe

Methyl (25,35)-3-hydroxy-2-methoxy-3-(3-methoxyphenyl)propanoate (21)

Colorless liquid, 52.2 mg, 99% yield, 97% ee, 95:5 dr; [a]*’%p =-2.7 (c = 1.0, CHCls);
HPLC (Chiralpak IB column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=10.3 min (anti), tr=11.2 min (anti), tr=12.0 min (syn). *H NMR
(400 MHz, CDCl3) § 7.25 (t, J = 8.0 Hz, 1H), 6.94 (dd, J = 7.5, 1.4 Hz, 2H), 6.88 — 6.80
(m, 1H), 4.95 (t, J = 4.9 Hz, 1H), 3.98 (d, J = 5.8 Hz, 1H), 3.80 (s, 3H), 3.69 (s, 3H),
3.37 (s, 3H), 2.94 (d, J = 4.8 Hz, 1H). 3C NMR (101 MHz, CDCls) § 170.8, 159.5,
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141.1, 129.3, 118.8, 113.7, 112.0, 84.4, 74.0, 58.9, 55.2, 51.9. HRMS (ESI) m/z calcd.
for C12H1sNaOs [M+Na]* : 263.0890, found: 263.0890.
QH O

Br
OMe

OMe

Methyl (25,35)-3-(3-bromophenyl)-3-hydroxy-2-methoxypropanoate (2m)

Colorless liquid, 60.7 mg, 99% yield, 95% ee, 95:5 dr; [0]*’p = 1.2 (¢ = 1.0, CHCls);
HPLC (Chiralpak IC column, hexane/isopropanol = 85/15; flow rate = 1.0 mL/min; UV
detection at 230 nm; tr=6.5 min (anti), tr=7.9 min (anti), tr=8.2 min (syn), tr=10.0 min
(syn)."H NMR (400 MHz, CDCl3) & 7.53 (t, J = 1.9 Hz, 1H), 7.43 (ddd, J = 7.8, 2.0, 1.2
Hz, 1H), 7.31 - 7.25 (m, 1H), 7.21 (t, J = 7.8 Hz, 1H), 4.95 (t, J = 5.2 Hz, 1H), 3.95 (d,
J = 5.7 Hz, 1H), 3.69 (s, 3H), 3.39 (s, 3H), 3.03 (d, J = 5.0 Hz, 1H). 3C NMR (101
MHz, CDCl3) 6 170.5, 141.7, 131.1, 129.8, 129.7, 125.2, 122.4, 84.2, 73.4, 59.0, 52.1,
52.0. HRMS (ESI) m/z calcd. for C11H13BrNaO4 [M+Na]*: 310.9889, found: 310.9890.

OH O

OMe
OMe

Methyl (25,35)-3-hydroxy-2-methoxy-3-(naphthalen-2-yl)propanoate (2n)

Colorless liquid, 56.3 mg, 99% yield, 99% ee, 94:6 dr; [a]®p = 13.3 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 80/20; flow rate = 1.0 mL/min; UV
detection at 260 nm; tr=8.4 min (anti), tr=9.9 min (anti), tr=11.4 min (syn), tr=15.4
min (syn).'H NMR (400 MHz, CDCls) & 7.82 (dd, J = 6.1, 3.3 Hz, 4H), 7.53 — 7.41 (m,
3H), 5.13 (d, J = 5.8 Hz, 1H), 4.07 (d, J = 5.8 Hz, 1H), 3.65 (s, 3H), 3.37 (s, 3H), 3.12
(s, 1H). 13C NMR (101 MHz, CDCl3) § 169.8, 135.8, 132.1, 132.0, 127.0, 126.9, 126.6,
125.0, 125.0, 124.7, 123.3, 83.4, 73.2, 57.9, 50.9. HRMS (ESI) m/z calcd. for
CisH16NaOs [M+Na]™ : 283.0941, found: 283.0941.

OH O
O b
< OMe
oM
o e

Methyl (25,35)-3-(benzo[d][1,3]dioxol-5-y])-3-hydroxy-2-methoxypropanoate (20)

Colorless liquid, 55.2 mg, 99% yield, 98% ee, 99:1 dr; [0]*°p = -5.0 (¢ = 1.0, CHCls);
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HPLC (Chiralpak 1A column, hexane/isopropanol = 95/5; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=35.2 min (anti), ts=38.6 min (anti). 'H NMR (400 MHz, CDCls)
§ 6.88 (d, J = 1.7 Hz, 1H), 6.83 — 6.72 (m, 2H), 5.95 (d, J = 0.8 Hz, 2H), 4.88 (d, J =
5.0 Hz, 1H), 3.94 (d, J = 5.9 Hz, 1H), 3.71 (s, 3H), 3.38 (s, 3H), 2.91 (d, J = 4.5 Hz,
1H). 3C NMR (101 MHz, CDCls) & 170.8, 147.6, 147.4, 133.4, 120.2, 108.0, 107.1,
101.0, 84.5, 73.9, 59.0, 52.0. HRMS (ESI) m/z calcd. for C12H1aNaOs [M+Na]* :
277.0683, found: 277.0683.
OH O

OEt
OEt

Ethyl (25,3S)-2-ethoxy-3-hydroxy-3-phenylpropanoate (2p)

Colorless liquid, 51.6 mg, 99% yield, 99% ee, 97:3 dr; [a]*%o =-1.1 (c = 1.0, CHCly);
HPLC (Chiralpak IC column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=8.5 min (anti), tr=9.1 min (anti), tr=11.5 min (syn), tr=14.7
min (syn). *H NMR (600 MHz, CDCls) & 7.40 — 7.35 (m, 2H), 7.35 — 7.31 (m, 2H),
7.31—7.27 (m, 1H), 4.98 (t, J = 5.3 Hz, 1H), 4.11 (qd, J = 7.2, 1.9 Hz, 2H), 4.03 (d, J
= 5.9 Hz, 1H), 3.65 (dg, J = 9.1, 7.0 Hz, 1H), 3.38 (dg, J = 9.3, 7.0 Hz, 1H), 3.03 (d, J
= 4.8 Hz, 1H), 1.15 (dt, J = 14.5, 7.1 Hz, 6H). 3C NMR (151 MHz, CDCl3) & 169.7,
138.5, 127.1, 126.9, 125.6, 81.6, 73.0, 65.8, 59.9, 13.9, 12.9. HRMS (ESI) m/z calcd.
for C13H1sNaO4 [M+Na]*: 261.1097, found: 261.1097.

QH 0]

OBu
OBn

Tert-butyl (25,35)-2-(benzyloxy)-3-hydroxy-3-phenylpropanoate (2q)

Colorless liquid, 69.6 mg, 99% yield, 96% ee, 99:1 dr; [0]*p = -11.6 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 95/5; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=13.4 min (anti), tr=15.4 min (anti), tr=20.6 min (syn), tr=23.4
min (syn). *tH NMR (600 MHz, CDClg) § 7.41 — 7.37 (m, 2H), 7.35 — 7.26 (m, 6H),
7.24 —7.19 (m, 2H), 4.99 (t, J = 5.2 Hz, 1H), 4.69 (d, J = 11.5 Hz, 1H), 4.38 (d, J =
11.5 Hz, 1H), 4.04 (d, J = 5.8 Hz, 1H), 3.10 (d, J = 4.8 Hz, 1H), 1.35 (s, 9H). 13C NMR
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(151 MHz, CDCl3) 6 169.6, 139.6, 137.1, 128.4, 128.1, 128.1, 127.9, 127.8, 126.9, 82.2,
82.0, 74.2, 72.8, 27.9. HRMS (ESI) m/z calcd. for C20H24NaO4 [M+Na]™ : 351.1567,

found: 351.1568.
OH O

OEt

OEt
BnO

Ethyl (25,35)-3-(4-(benzyloxy)phenyl)-2-ethoxy-3-hydroxypropanoate (2r)

Colorless liquid, 63.0 mg, 99% yield, 99% ee, 99:1 dr; [a]*°%o =-1.3 (c = 1.0, CHCls);
HPLC (Chiralpak IC column, hexane/isopropanol = 90/10; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=15.0 min (anti), tr=16.9 min (anti), tr=21.7 min (syn), tr=22.9
min (syn). *H NMR (600 MHz, CDCl3) § 7.42 (d, J = 7.1 Hz, 2H), 7.37 (t, J = 7.6 Hz,
2H), 7.30 (dd, J = 8.8, 2.4 Hz, 3H), 6.97 — 6.91 (m, 2H), 5.05 (s, 2H), 4.92 (t, J = 5.4
Hz, 1H), 4.12 (qd, J = 7.1, 1.8 Hz, 2H), 4.00 (d, J = 5.9 Hz, 1H), 3.65 (dg, J = 9.2, 7.0
Hz, 1H), 3.38 (dg, J = 9.2, 7.0 Hz, 1H), 2.95 (d, J = 5.0 Hz, 1H), 1.16 (td, J = 7.1, 4.2
Hz, 6H). 3C NMR (151 MHz, CDCl3) § 169.8, 157.5, 135.9, 131.0, 127.5, 126.9, 126 .4,
1135, 81.7, 72.6, 68.9, 65.8, 59.9, 14.0, 13.0. HRMS (ESI) m/z calcd. for CooH24NaOs
[M+Na]*: 367.1516, found: 367.1517.

F QH O

OMe
OMe

Methyl (25,35)-3-(2-fluorophenyl)-3-hydroxy-2-methoxypropanoate (2s)

Colorless liquid, 60.1 mg, 82% yield, 28% ee, 85:15 dr; [0]*°p = 3.3 (¢ = 1.0, CHCl5);
HPLC (Chiralpak IC column, hexane/isopropanol = 95/5; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr=18.0 min (anti), tr=20.5 min (anti), tr=25.7 min (syn), tr=40.5
min (syn). *H NMR (400 MHz, CDCls) & 7.40 (td, J = 7.6, 1.8 Hz, 1H), 7.20 (m, 1H),
7.07 (td, 3= 7.5, 1.2 Hz, 1H), 6.96 (ddd, J = 10.6, 8.2, 1.2 Hz, 1H), 5.27 (d, J = 4.8 Hz,
1H), 4.06 (d, J = 4.7 Hz, 1H), 3.55 (s, 3H), 3.37 (s, 3H). 13C NMR (101 MHz, CDCls)
§ 169.19, 158.90 (d, J = 245.7 Hz), 128.50 (d, J = 8.3 Hz), 126.95 (d, J = 4.1 Hz),
125.14 (d, J = 13.0 Hz), 123.10 (d, J = 3.4 Hz), 114.04 (d, J = 21.7 Hz), 82.14 (d, J =
1.7 Hz), 67.46 (d, J = 2.4 Hz), 57.68, 50.80. 1°F NMR (376 MHz, CDCls) 5 -106.87 —
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-127.79 (m). HRMS (ESI) m/z calcd. for C20H24NaOs [M+Na]* : 367.1516, found:
367.1517.

OH O

OH
OBn

(25,35)-2-(Benzyloxy)-3-hydroxy-3-phenyl propanoic acid (3)"!

Acid 3 was is obtained by the hydrolysis of ester 2r. Colorless liquid, 32.1 mg. [a]*°p
=-16.8 (¢ = 1.0, CHCl3); *H NMR (600 MHz, CDCl3) 5 7.40 — 7.26 (m, 8H), 7.14 (dd,
J=6.6, 2.9 Hz, 2H), 5.00 (d, J = 6.2 Hz, 1H), 4.62 (d, J = 11.5 Hz, 1H), 4.38 (d, J =
11.5 Hz, 1H), 4.14 (d, J = 6.2 Hz, 1H). 3C NMR (151 MHz, CDCl3) § 173.9, 138.9,
136.3, 128.5, 128.3, 128.2, 128.2, 126.9, 81.3, 74.2, 73.5.

3. Synthetic Applications

Scale-up synthesis of 2a

O O OH O

[Ir(CODCI], (0.05%), f-phamidol (0.1%) :
OMe . > OMe
OMe KO™Bu (5 mol%), EA, OMe

H, (40 atm), rt, 48 h
1a 2 (40 atm) 2a

To a 2.5 mL vial was added the catalyst precursor [Ir(COD)Cl]z (3.4 mg, 0.005 mmol),
f-phamidol (5.9 mg, 0.0105 mmol) and anhydrous EtOAc (1 mL) under argon
atmosphere. The mixture was stirred for 1 h at room temperature to give a clear orange
solution. An aliquot of the catalyst solution (200 uL, 0.001 mmol) was transferred into
a 10.0 mL hydrogenation vessel, then Cs2CO3 (32.5 mg, 0.1 mmol), 1a (416 mg, 2.0
mmol) and anhydrous EtOAc (5 mL) was added. The vessels were placed in an
autoclave which was then charged with 40 atm of H» and stirred at 25-30 °C for 48 h.
After slowly releasing the hydrogen pressure, the reaction mixture was passed through
a short column of'silica gel to get the pure product 2a 413 mg, 98% yield, 98% ee, 96:4
dr.

The yield was determined by NMR analysis after the volatiles were removed under

vacuum. The ee values were determined by HPLC analysis on a chiral stationary phase.
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Scale-up synthesis of 2r

O O OH O
[I(CODCI], , f-phamidol :
OEt OEt
OEt KO™Bu (5 mol%), EA, OEt
BnO BnO
H, (40 atm), rt, 12 h
1r 2 2r

To a 20.0 mL vial equipped with a-methoxy-f-ketoesters 1r (1.37 g, 4.0 mmol, 1.0
eq.) was added the Ir/f-phamidol-precatalyst (15.2 mg, 1.0x10~ mmol, 0.005 eq.),
Cs2CO3 (65.1 mg, 0.2 mmol, 5 mol%.) and anhydrous EtOAc (8.0 mL) in an argon-
filled glovebox. The autoclave was quickly purged with hydrogen gas for three times,
and then pressurized to 40 bar H>. The reaction solution was stirred at room temperature
for 48 h, and then the pressure was released carefully. After slowly releasing the
hydrogen pressure, the reaction mixture was passed through a short column of silica gel
to get the pure product 2r (1.34 g, 99% yield, 99% ee, 99:1 dr).

The yield was determined by NMR analysis after the volatiles were removed under
vacuum. The ee and dr values were determined by HPLC analysis on a chiral stationary

phase.
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4. NMR Spectra

'H NMR spectra (400 MHz, CDCls) of 1a
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'H NMR spectra (400 MHz, CDCls) of 1h

WYZ-609-4-Y-I. 4. fid

.78

——— =353

7.27 CDCI3

7.96
7.95
7.94
7.94
7.63
7.62
7.61
7.61
—4.88

;
§

OMe

oM
Br ©

_

L2.8x10

L2 6x10"

L2 ax10

L2 2x10

L2 0x10

Li.gx10

F1.6x10

L1.axi10

L1.2x10

L1.ox10

Ls.ox1d

Le.ox1d

La.0ox1d

Lz ox1d

L-2.0x1d

1240000

£ 230000

L 220000

L 210000

200000

L 190000

L 180000

L 170000

L 160000

L 150000

L 140000

L 130000

L 120000

L 110000

L 100000

90000

L 80000

L 70000

L 60000

L 50000

L 40000

L 30000

L 20000

10000

Lo

L -10000

L —20000

F-30000

& S 4
- N IS} - -
oo - ® o
P I PO A P R P S T T T T T T 4
1 (ppm)
13C NMR spectra (101 MHz, CDCls) of 1h
WYZ-609-4-Y-C. 5. fid moOo0
[ORONE)
[aNala)
© ~ N © © WV [SESAS}
w0 ~ © o oW < © S N o O
- N~ oo o aOoN X @
(2} © MMM nu~N~ o 0 N
- - - @ N~~~ 0 10
~ N = o
(0] O
OMe
OMe
Br
‘\
A AN A :
Z‘LU zbo 1‘90 1‘80 1‘70 l‘(:}(J 113[) 1‘10 1‘30 1‘20 1‘10 1‘00 9‘0 8‘0 7‘0 éo 5‘0 /1‘0 3‘0 2‘0 1‘0 10

£1 (ppm)

S29



'H NMR spectra (600 MHz, CDCls) of 1i

WYZ-610-3-Y-H. 27. fid Q
(@]
[a]
~ (@]
COOOVWVLT-rOO0ONIAILTNIANNNDDDDONNDOANNT O © DO O -
CTTTDOONNNOOOOQOQQOQON YNNI TNDDRD S
\—cooocooocooor\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\r\jrﬁvmm IS
\;;;;____L;;KLJ,)JQJAAAA;QHA)J |
OMe
Ph OMe
] ) N
d &4
< - N
-~ [spRer]
; ; ; T ; T 7 T T T T T ; T
13 12 11 10 9 8 7 5 4 3 2 1 0 1
£1 (ppm)
1 .
3C NMR spectra (151 MHz, CDCls) of 1i
WYZ-610-3-Y-C. 29. fid oMo
[CRONE)
[aNala]
o © ©ON®DNNDYN 000
o S NC©oOSma TogN © ©
o © CPNOS D ONIN NN Q@ N @
) © TOOONNNN W NN © 0 o
- - PUSRCIRCIRCIRL LI RN NN v ©
= N [
OMe
Ph OMe
| il
Z‘IU 200 1‘90 1‘80 170 1‘60 1‘50 1‘10 130 l‘._ZO l‘lU 1‘00 9‘0 8‘0 7‘0 éo 5‘0 /1‘0 3‘0 2‘0 L‘U 10
£1 (ppm)

S30

|- 380000

360000

L 340000

L 320000

L 300000

L 280000

260000

1240000

L 220000

L 200000

L 180000

L 160000

L 140000

L 120000

L 100000

L 80000

L 60000

L 40000

L 20000

Lo

L —20000

L 17000

L 16000

L 15000

L 114000

13000

L 12000

L 11000

L 10000

L9000

L8000

L7000

L 6000

L 5000

L4000

L3000

L2000

L 1000

L -1000




'H NMR spectra (600 MHz, CDCls) of 1j

WYZ-612-4-Y-H. 4. fid ®
(@]
o
(¢
VON--O0ONDDVDOOOTYTONOMO © «
COYYIILYMNOMNMOONNQQT O K0
cooor\r\r\r\r\r\r\r\fr\r\r\r\r\r\mv 3 o
—_——— )
*ﬂﬁ]rﬁ
OMe
OMe
BnO
I i
[ IR I
d & $d '
e N = = Q Q-
a1 N~ ® @
1s T2 T To 5 5 12 b 5 i 5 b | b N 2 T3
£1 (ppm)
1 N
3C NMR spectra (151 MHz, CDCls) of 1j
WYZ-612-4-Y-C. 5. fid [so NP Rsp)
Q00
[agaja)
- N 0 ONTON=D o 000
© N < SoNmnb = R ND N~ ©® © 0
o © ™ ©O—-wWoON~NN o NmoM~N o~
> © © OONNNN W NN©Oo © o
- - - B R R R S N NN © ©
(I e NS/ .
OMe
OMe
BnO
i “
Z‘LU zbo 1‘90 1‘80 1‘70 l‘(:'r(] 113[) 1‘10 1‘30 1‘20 l‘lU 1‘00 9‘0 8‘0 '}U éO 5‘0 /1‘0 3‘0 2‘0 1‘0 ‘U ‘lU
£1 (ppm)

S31

L3.8x10

L3.6x10

L3 ax10

F3.2x10

E3.0x10

L2.8x10

L2 6x10"

L2 ax10

L2 2x10

F2.0x10"

L1.8x10

L1.6x10

L1ax10

Li2x10

L1.ox10

Ls ox1d

L6.0x10

L4.0x1¢

Lz ox1d

Lo.o

L-2.0x1d

1300000

L 1200000

L 1100000

L 1000000

L 900000

1800000

L 700000

L 600000

L 500000

L 400000

L 300000

£ 200000

L 100000

L —100000
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'H NMR spectra (600 MHz, CDCls) of 11
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'H NMR spectra (600 MHz, CDCls) of 10
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'H NMR spectra (600 MHz, CDCls) of 1p
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'H NMR spectra (400 MHz, CDCls) of 1s
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1F NMR spectra (377 MHz, CDCls) of 1s
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13C NMR spectra (101 MHz, CDCls) of 2b
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1F NMR spectra (376 MHz, CDCls) of 2f
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13C NMR spectra (101 MHz, CDCls) of 2i
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13C NMR spectra (101 MHz, CDCls) of 2j
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13C NMR spectra (101 MHz, CDCls) of 2k
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13C NMR spectra (101 MHz, CDCls) of 2I
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13C NMR spectra (101 MHz, CDCls) of 2m
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13C NMR spectra (101 MHz, CDCls) of 2n
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13C NMR spectra (101 MHz, CDCls) of 20
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13C NMR spectra (101 MHz, CDCls) of 2p
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13C NMR spectra (101 MHz, CDCls) of 2q
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13C NMR spectra (101 MHz, CDCls) of 2r
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13C NMR spectra (101 MHz, CDCls) of 2s
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'H NMR spectra (600 MHz, CDCls) of 3
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5. HPLC chromatograms

400 -

300 -

CADT A, Sig=210.4 Ret=350,100 (DACHEMSTA._WYZ-552-1C-90-10-007 2023-10-10 14-23-13OnlneEdited--011.0)

200

100

250
200
150
100

&0~

2
-4
OH O
OMe
OMe
2a
2 4 & a 10 12 14 16
Signal 1: DAD1 A, Sig=21@,4 Ref=360,168
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [maU] %
1 16.831 BB 8.2862 BH89.41211 479.74789 99.2935
2 18.839 BB B.2583 63.25826 2.99597 a. 7865
Totals : B952.66236 482.74387
“GAD1 A, Sig-210.4 Rel-380, 100 (D CHEMSTA,.Z 663 RAG 1C 80-10.0.7 2021 08 07 10 01 0frelacationd0092.0)
@
E
OH O
OMe
OMe
P T T R T
Signal 1: DAD1 A, Sig=218,4 Ref=36@,188
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [maAU] 4

1 17.652 BB @.3158 5885.73535 283.41518 50.20896
2 28.662 BB @.3858 5757.26584 230.16724 49.7984

Totals : 1.15638e4  513.58234

S63

20.662

225

18.63%

mir

min



DAD1 B, Sig=210.4 Ref=350,100 (DACHEMI2, _AWYZWYZ-608-2-1C 2024-07-10 18-52-200003-P2-A2-WYZ-608-6.0)

mAll | %

1 13.266 BB @.3015 5953.34833 3808.83384 36.16838
2 16.522 BB @.3575 5953.59424 238.48375 36.1846
3 23.815 BB @.5388 2316.46248  65.47568 14.8478
4 28.335 BB @.5754 2266.46338  55.38942 13,7446

Totals : 1.6489%e4  651.38261
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] E] g
0 )| S - _ i - I Il e e
5 10 15 20 min
Signal 1: DAD1 B, Sig=21@,4 Ref=36@,188
Peak RetTime Type Width Area Height Area
# [min] [min] [mAL*s ] [mAL] 4
1 13.339 BB @.3282 2,84382e4 1358.75134 93,2694
2 17.112 BB @.3545 388.22278  13.09833  1.8189
3 19.983 BB 8.3619 6£1.99788 2.18352 ©8.2833
4 28.p44 BB 8.5668 1681.96204 41.39878 5.51e84
Totals : 3,84984e4 1415.35189
LML LAUIEL AW . FEEALS S BEIUBLLY SR B
DADT B, Sig=210,4 Ref=360,100 {DACHEMZZ. . 2WYZ-608-2-1C 2024-07-10 18-52-200002-P2-A1-WYZ-609-6- RAC. D)
mal | g
am_
250—-
OH O '
1 OMe
] OMe
150
100+
1 2
L=}
g 2
1 B
50_
0+ - 1 — = o r L —— — " o .
5 10 15 20 25 mir
Signal 1: DAD1 B, Sig=218,4 Ref=36@,186
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maAU] k4



DADN C, Sig=220.4 Ref=360.100 [D:'.CHEH.BZ\...H-IG-&S-IE»-'I A0-1.0 2024-08-18 21-08-31003-P1-E2-WYZ-610-1.0)

mAL 3
' %
am_
OH O
800 OMe
OMe
MeO
2c
m_
200 <
-+ - ~ . - L S L ]
1} 2.5 ) 7.5 jli] 12.5 15 175 20 225 rr\ll'!I
Signal 1: DAD1 C, Sip=22@,4 Ref=366,108
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAL] 4
1 13.45%9 BB 8.2959 1.75165e4 912.41628 98.9782
2 17.428 BB 8.3716 186.77164 7.8863% 1.8218
Totals : 1.76%12e4  919.58259
A L ELiLa SE e & r mg s WML Siieepgl G
DAl C, Sig=2204 Ref=360,100 (DOCHEMIZ . 10-1-AH-1C-1.0 2024-07-03 09-46-35002-P1-A1-WYZ-610-1-RAC.D)
mAl o
. 3
160 -
o] OH © 5
| L=
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40 E
: &
20_
PR | . ~ B y e . - . —
2.5 5 7.5 jli] 12.5 15 17.5 20 225 rr\lnI
Signal 1: DAD1 C, Sig=228,4 Ref=36@,186
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mal] %

1 13.412 BB @.3808 3349.14258 178.77104 44,5786
2 17.221 BB @.3984 3333.26485 138.31335 44,3593
3 21.182 BB @.4625 H31.83%36 27.22568 11.8782

Totals : 7514.24658 328.31088
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DAD1 B, Sig=210,4 Ref=360,100 (DACHEM32\...10-AH-1B-90-10-1.0 2024-07-12 09-28-24\003-P2-A2-W YZ-610-2.0)

maALll | L] &
500 -] &
I .zx"?'
400 -
OH O
300 | OMe
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Signal 1: DAD1 B, Sig=218,4 Ref=368@,108
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %
el B e B | -oeeeeneee |-omeemeee |- --- o |
1  6.147 MM ©.1398 4278.54736 589.86567 92.3581
2 6.795 MM 9.2395 178.69121  11.87848 3.6915
3 7.448 VB 8.1686 182.66125 16.87528 3.9584
Totals : 4623.89983 537.91928
DAD1 B, Sig=210.4 FIE:1-:°,60.1DD CD;\CIJ-IEMSE‘-_..;—IB-‘}U-10-1.0 2024-07-12 (8-28-24'002-P2-A1-WYZ-810-2-RAC.D)
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Signal 1: DADL B, Sig=218,4 Ref=368,108
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [ mal] k4

O R R | omnmmmmes |omnmmmmees |=nnmmnes |
1 6.15% BB ©.1299 B758.66113 1821.74854 38,3219
2 6.677 BY @.1349 B321.75781 %43.38965 36.4436
3 6.952 W @.1564 2985.99848 284.68895 13.8766
4 7.437 VB @.1626 2776.23169 255.7833% 12.1588

Totals : 2.2834604 2585.52252
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DAD1 D, Sige230 4 Ref<360,100 (DACHEM32,. _¥Z-610-6-AH-1B-1.0 2024-07-10 21-31-41'003-P2-A2-WYZ-609-5.0)
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Signal 1: DAD1 D, 5ig=23@,4 Ref=368,10@
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %

T R R |+msmnneees | == emeeee |
6.583 VB R ©.135@ 3821.57715 335.60386 92.6395

1

2 7.536 BB @.2239  73.476@3 5.23836  2.2527

3 7.982 BB @.2267  30.48144 1.86451  ©.9345

4 B.856 BB 8.2472 136.11581 7.81418  4.1732
Totals : 3261.64%62 358.51283

DD D, Sig=230.4 Ref=360,100 [DACHEMI2 .1 0-6-AH-IB-1.0 2024-07-10 21-31-41W002-PE-A1-WYZ-608-5-RAC.0)
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Signal 1: DAD1 D, 5igs=238,4 Ref=30@,108
Peak BetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] z

1  6.621 BB @.1367 881.85860  96.30665 37.1964
2 7.474 W R @.1511 876.71869 86.25386 37.8132
3 &.118 VB @.1874 294.57959  23.31674 12,4366
4 §.815 BB @.20659 316.3@362  22.79578 13,3538

Totals : 2368.64458 228.67383
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DAD1 B, Sip=210.4 Rete380,100 eD:nEHEMSE'_._hE—IE'.-QS-E-I.D—I_B 2024-06-18 22-11-08005-P1-E4-WYZ-609-2 0)
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Signal 1: DADL B, Sig=21@,4 Ref=366,180
Peak BetTime Type Width Area Height Area
# [min] [min] [mau+*s] [ Al iz
wsenfmeenes |=eeefemeeee |=eemenmees |emeenenees |=eneenas |
1 14.398 BV R @.2884 8584.82227 458.58893 93,6617
2 15.448 VB E @.2658 125.48826 6.18574  1,3699
3 38,891 BB @.5538 455.47186 9.64345  4,9693
Totals : 9165.77438 474.33016
DAD1T B, Sig=210.4 Ref=360,100 {DACHEM3Z, . .C-85-5-1.0-1.0 2024-06-18 22-11-08'004-P1-E3-WYZ-609-2-RAC.0)
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Signal 1: DAD1 B, S5ig=21@,4 Ref=368,188

Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
| I

1 14.355 BV @.2831 4274.63428 231.86563 39.8378
2 15.335 VB @.3088 4261.93408 212.58787 38,9218
3 28.474 BB @.4847 1223.21338  46.53484 11,179
4 209.777 BB @.5577 119@.21167  31.29248 18.8655

Totals : 1.89508e4  522,19994
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DAD1 Dy, Sig=230,4 Raf=360,100 (DACHEMI2'  RE-1C-95-5-1.0-1.0 2024-06-18 22-11-038\007-P1-E6-WYZ-608-3.0)
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Signal 1: DAD1 D, Sig=23@,4 Ref=36@,108
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [ mauU] z
e rer R |enmenmeas |nmmnmnns |=mmmenee I
1 14.218 BV R @.3112 1.51785e4  746.1489% 51,2174
2 15,269 VB E @.3485 338.26662 14.81812  2.8339
3 28.893 BB @.3563 88.31788 2.87285 8.4829
4 27.913 BB 8.6511 1842.87617  23.68028 6.2658
Totals : 1.66312e4  787.42336
DAD1 B, Sig=210.4 Ref=380,100 (D:\BHEMSE‘.._-C-QS-&I.D-L:) 2024-06-18 22-11-08W006-F1-E5-WYZ-609-3-RAC D)
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Signal 1: DAD1 B, Sig=216,4 Ref=3668,168

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAL] 2
| | ! |

1 14.459 BV @.2882 4926.91113  263.48848 38,2729
2 15.457 VB @.3189 4924.94287 242.57971 38.2576
3 28.679 BB @.4887 1525.49646  56,38045 11,8583
4 38.120 BB @.5873 1495.76233 38.49614 11.6153

Totals : 1.28731e4  6O@. 86482
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DAD1 B, Sig=210,4 Rel=360,100 {DACHEMEZ. . RE-IC-05-5-1.0-1.0 2024-06-18 22-11-08009-P1-E8-WYZ-609-4.0)
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Signal 1: DAD1 B, Sig=21@,4 Ref=36@,168
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [maU] %
[ | -mmm ] emmmee | -mmmmeeee |-mmmmeeee |-mmeeee |
1 15.128 BB @.3122 67208.53711 331.93326 54.8785
2 le.42¢ BB @.2616 56.62384 2.73485  @.795%4
3 29.293 BB @.5478 366.14413 6.81873 4.3221
Totals : FB83.38508 341.48687
DAD1 B, Sig=210.4 Ref=380,100 n:D:\EHEI‘u'I32L._.C-95-5-l 0-1.0 2024-06-18 22-11-08:008-P1-E7-WYZ-609-4-RAC 0
mALl— 2
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Signal 1: DAD1 B, Sig=21@,4 Ref=36@,168

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

1 15.133 BB 8.3119 8747.77538 432,59357 17.4588

2 16.39% BB @.3473 8752.95418 387.85748 17.48e81

3 22.095 BB @.4525 2856.55884  96.17087 12,2318

4 29.372 BB @.6168 2996.28613  73.93647 12,8381

Totals 2.33536e4  508.5583%
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DAD1 B, Sig=210.4 Ref=3560,100 (DACHEMSZ WYZ-610—AH-IC-1.0 2024-07-02 21-21-10007-P1-A6-WYZ-610-3.0)
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Signal 1: DAD1 B, 5ig=21@,4 Ref=35@,166
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
e B |=een|emeenee |=eneeeeene | wewmmenees | -eneenas |
1 16.4081 BB @.2491 1.91682e4 1195.47449 94,5686
2 12.423 BB ©.2588 125.95611 6.36633 B.6214
3 19.32@ BB @.4486 974.945456  33,81235 4.8188
Totals @ 2.82692e4 1234,85317
DAaD B, Sig=2104 Red=360,100 (DACHEM32. . 610--AH-1C-1.0 2024-07-02 21-21-100006-P1-A5-WYZ-610-3-RAC.O)
mal ] &
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Signal 1: DAD1 B, 5ig=218,4 Ref=36@,108
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] z
LT L] PRt ERPEerRER EERERPEeS [=nmem e I
1 18.397 VB ©.2438 1.308365e4  B18.58549 38,8331
2 12,371 VB R @.3806 1.31218e4 B666.58177 38.2819
3 14.662 BB ©.3454 4037.81221 178.83653 11.7777
4 19.298 BB @.4634 4081.45198 135,51137 11.9673
Totals : 3.42768e4 1799,35516
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DADT B, Sig=210.4 Ftei-.‘dﬂ),lﬂﬂ1D:\£‘.HEM32‘...|‘N‘!‘Z—EIO—1‘\H-IGI 0 2024-07-02 21-21-10W016-P2-Ad-WYZ-612-4.D)
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Signal 1: DAD1 B, Sig=218,4 Ref=36@,160
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
e |=eee|eneeeev |+eneeneene |+eeneeeans |-emeeeee |
1 21.804 BB #.5125 1.85438e4  548.33148 99,3874
2 29.882 BB @.4577 129,3355% 3.4909%  @.6926
Totals @ 1.86731ed4  551.73247
DADT B, Sig=210.4 Ref=360,100 (DACHEMEZ . B610--AH-1C-1.0 2024-07-02 21-21-100015-P2-A3-WYZ-812-4-RAC.0O)
mAU | B
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Signal 1: DADL B, Sig=218,4 Ref=368,188

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maL] z
e e R P | -oemmeeees |oeeeneneee | -eemene |
1 21.175 BB 8.5245 8123.31281 236.61898 44.1318
2 259.116 BB 8.7275 8188.86811 168.33857 44.8855
3 32.659 BB @.6834 2182.81989  42.62933 11.8587

Totals : 1.84p6%e4 44757887
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DAD1 B, Sig=2104 Ret=360,100 (DACHEMS2 WYZ-610—AH-1C-1.0 2024-07-02 21-21-100008-P1 -AB-WYZ-610-4.D)

mAll 1
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b T T T T T
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Signal 1: DAD1 B, $5ig=21@,4 Ref=36@,188
Peak RetTime Type Width Area Height Area
#  [min] [min] [mau*s] [mau] ®
-esefemeeee- EERR PR |=-emmmneee |==smmeneae |===enne |
1 §.881 BB @.1866 5666.74756 463.49976 93,3289
2 18.58@ BB @.2327 115.52114 7.37732 1.9826
3 19.818 BB 8.3202 289.46915 18.92283 4.7675
Totals : 6@71.73785 481.79911
DAD1 B, Sig=210.4 Red=380,100 {DACHEMEE. _610--AH-IC-1.0 2024-07-02 21-21-104008-P1-AT-WYZ-610-4-RAC_ D)
maLl %
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Signal 1: DADL B, Sig=218,4 Ref=36@,160
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R EEe |weee|emmneee |- |eemenenees | = neenas |
1 8.880 VB R @.1899 600@2.58887 471.12833 139.5851
2 18.557 BV R @.2332 6928.23535 389.74423 39.6212
3 12.962 BB ©.2899 1687.50122  86.66207 16,5795
4 18.993 BB ©.417@ 1564.14722  57.19684 16,2942
Totals @ 1.51945e4 1864.13146
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DAD1 B, Sig=210 4 Ret=380,100 {DACHEME2,_YZ-610-3-AH-IB-1.0 2024-07-05 21-42-35005-P2-A4-WYZ-610-5.0)

mAll | ]
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Signal 1: DAD1 B, Sig=218,4 Ref=368,160
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maL] ®
weee[emmnen [ |ommmmmeen e |-emmnene |
1 18.31@ BV R 8.2358 1.18753e4  729.98511 53.81%
2 11.383 VB E @.2085 159,22872 7.72479  1.2579
3 12.414 BB @.3161 623.8651%  29.32134  4,9225
Totals : 1.26576e4  767.81124
DAD1 B, Sig=210,4 Ref=380,100 (DACHEMZZ, . 10-3-AH-1B-1.0 2024-07-05 21-42-350004-P2-A3-WYZ-610-5-RAC. D)
o
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Signal 1: DAD1 B, Sig=218,4 Ref=36d,1@8
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] z
ST PR R ERRERR |memmeme |emmmmeee |- nmman I
1 18.358 BB @.2378 1721.51697 108.56881 36.2032
2 11.265 BV 8.2534 1714.84378 181.32856 36,0460
3 12.879 W @.1984 438.87424  33,59826  9.2294
4 12.31@ VB ©8.3142 880.71875  48.41536 18.5214
Totals : 4755.15366 283.8349%
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DAD1 D, Sig=230.4 Ref=360,100 (DMCHEM32'. . YZ-610--AH-IC-1.0 2024-07-02 21-21-10:011-P1-A10-WYZ-610-6.0)
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Signal 1: DAD1 D, Sig=238,4 Ref=368,160
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [mau] ®
--------------- el RG] EEREEERE EEERREES
1 6.541 BB ©.1320 3824.29598 437.23657 01.6606
2 7.935 BV 8.1622  89.118@9 B.58681  2,1358
3 B.387 vB @.1754  43,32388 3.79823  1.6384
4 11.114 BB @.2395 215.58446 13.85828 5.1652
Totals : 4172.23425 463,3838%
DaD1 O, Sig=230 4 Ref=360,100 {D:'.GHEMZ%Q\...;SW--@LH-IC-LD 2024-07-02 21-21- 1001 0-P1-AS-WYZ-610-6-RAC D)
maLl |
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Signal 1: DAD1 D, Sig=23@,4 Ref=366,168
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %

e |=ane]emnnes |+-eneeenas |-=neeeeaee |-2nnees |
6.535 VB R @.1386 2229.97168 233.26588 3B.6B72

1

2 7.882 VW R @.1780 2825.17786 182.5183% 35,1343
3 B.283 W R @.1963 B66.23425 51.77238 15,8251
4 11.896 VB @.2367 642.65875  41.95615 11.1453

Totals 5764.18254 5195473
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DAD1 F, Sig=260,4 Ref=olt (DACHEMI2\ . WYZWYZ-610--AH-IC-1.0 2024-07-02 21-21-100021-P2-A3-WYZ-610-8.0)
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Signal 1: DAD1 F, Sig=26@8,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] z
mere|eeenees RERI B | --mmmee e | -mmseemnes |- eemenn |
1 8.459 BB @.1885 5265.93359 425.24387 52.9839
2 9.945 BB @.2224  41,22725 2.89821 @.7280
3 15.435 BB ©.3836 356.11420 13.95924 6.2881

Totals S663.27584  442.89332

DAD1 B, Sig=210.4 Ret=380,100 n:D:\JT.HEMSE'_._iS 10--AH-1C-1.0 2024-07-02 21-21-100020-P2-AT-WYZ-610-8-RAC_O)
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Signal 1: DAD1 B, S5ig=218,4 Ref=368,186
Peak RetTime Type Width Area Height Area

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

1 8.478 VB R @.19B82 9431.28223 755.77661 36,4262
2 5.913 WB R @.2325 9375.48145 6G18.08258 36.2167
3 11.424 BB @.2615 3559.81396 208.20245 13.74%9
4 15.436 BB @.3613 3524.85669 15@.4778% 13.6148

Totals : 2.58814e4 1732,53954
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DAD1 B, Sig=210.4 Ref=3£0,100 {DACHEMSZ .. -5-RAC-1A-95-5-1.0 2024-07-11 10-41-14005-P2-A2-WYZ-612-2.0)
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T T T T T
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Signal 1: DADL B, Sig=21@,4 Ref=366,100
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAL] %
-ese|meneee e P |=mmmaee |+=snnnneoe |=emmee |
1 35,952 BB ©.7297 3.86216e4  B42.940812 99,1865
2 39,945 BB @.6250 276.88648 5.27128  B.8935
Totals : 3.88977ed4  B48.21148
il f ey ey g —
DAD1T B, Sig=210,4 Ret=380,100 (DACHEMEZ, . AC-1A-95-5-1.0 2024-07-11 10-41-140002-P2-A1-WYZ-612-2-RAC D)
mAU | g E
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Signal 1: DAD1 B, Sig=218,4 Ref=360,160
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [ maL] #
e |=een|emneees |- eeeeee e |eeeneneans |-emmeee- |
1 35.268 BB @.6828 9140.53418 194,32428 48,5405
2 38.673 BB B.7762 9698.28685 182.27994 51.4555
Totals : 1.88387ed  376.68414
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DAD1 B, Sig=210,4 Ret=360,100 (DACHEMS2 WYZ-610—-AH-1C-1.0 2024-07-02 21-21-1001 4-P2-A2-WYZ-612-3.D)
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Signal 1: DAD1 B, Sig=218,4 Ref=368,188
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s) [mAU] %
wn| e e P |- |+=semeees | oemmmnes |
1 8.415 WV R @.1751 9513.89%941 824.71613 56.5541
2 9.816 VW E 8.1782 53.87428 4.17768 8.5386
3 1e.262 BB @.1819 37.23717 3.24481 8.3779
4 14.543 BB @.3821 249.22514 12.74842 2.5253
Totals : 9853.43592 B44.88616
DAD1 B, Sig=210.4 Ref=380,100 (DACHEM3Z . 610--AH-1C-1.0 2024-07-02 21-21-10001 3-P2-A1-WYZ-612-3-RAC.0O)
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Signal 1: DADL B, Sig=218,4 Ref=366,188

Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [maU] H
| | | |

1 B.517 W R @.1743 7376.78271 647.78552 41.1889
2 8.123 VB 8.1880 7455.48771 683.84821 41.53%0
3 11.583 VB R @.23598 1599.76801 181.93784 §.9133
4 14.783 BB 8.3819 1516.81288  77.59644  8.4467

Totals 1.79488e4 1431.16881
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DAD1 B, Sig=210.4 Ref=380,100 (DJCHEMSQ'_..:d-HAG-IC-%&I 0 2024-07-18 20-25-040002-P2-C2-WYZ-612-6.0)
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Signal 1: DAD1 B, Sig=21@,4 Ref=360,160
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [maU] %
RS EEeOEEs | =mm] e emee |-mmmeee e |-eemmnnee | -=mmeee |
1 14.134 BB @8.2713 77.11781 3.52358 1.8833
2 16.871 BB @.3512 4817.67896 176.71288 98,1167
Totals : 4894.79676  188.2362%
DAD1 B, Sig=2104 Ref=380,100 (DA\CHEM32\.. AC-IC-05-5-1.0 2024-07-16 21-27-194002-P2-C1-WYZ-612-6-RAC.D)
mal 4 Y
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Signal 1: DAD1 B, Sig=21@,4 Ref=350,188
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
R BT | -oemfmemee |-omneeeees |oeemsmeeee |-=nneeen |
1 13.473 BB ©.2515 4314.28857 227.26822 42.9113
2 15.453 BB ©.3484 4361.88469 193.94235 43,3848
3 28.606 BB @.4378 675.46284  22.78617  6.7184
4 23.457 BB @.4815 782.40369 19.72126 6.9863
Totals : 1.88548e4  453.71881
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DAD1 B, Sig=210 4 Rel=360,100 {DACHEMS2 WYZ-610-AH-1C-1.0 2024-07-02 21-21-10018-P2-AB-WYZ-812-2.D)
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Signal 1: DADL B, Sig=218,4 Ref=35@,188
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
EEE B [=mem]mmmnen [===mmmmmee [=mmmmmnen [=mmmmne- |
1 15.249 VB 8.3676 1.93983ed  B15.23517 98,5667
2 17.285 BB ©.25959 S50.93681  2.88578  @.2542
3 23,238 BB ©.4349 23284288  6.37111  1.1791
Totals : 1.96883p4  823.6919%
DAD1 G, Siga220 4 Rafa360,100 (DACHEMAZ,_610—-AH-IC-1_0 2024-07-02 21-21-10017-P2-A5- WYZ-612-5-RAC D)
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Signal 1: DADL C, 5ig=228,4 Ref=36@,180

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] z
I I | I

1 15.868 BB @.3611 5216.35848 221.22687 48.5664
2 16.975 BB @.4828 5873.81534 193.43365% 39,4589
3 21.744 BV @.5252 1223.8957@  34.78211  9.5117
4 22,955 VB @.5887 1345.52673  39.17538 18.4639

Totals : 1.28588e4  488.53804
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DAD1 B, Sig=210,4 Ref=360,100 (D:\CHEM32'...D\ZXD-117-RAC-IC 2024-12-07 16-54-05\003-P1-C2-ZXD-117-CHI.D)

7.15851e4 1819.87628
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Signal 1: DAD1 B, Sig=210,4 Ref=360,160
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
SRR EEEER R |-mmeemeee |-mmmmeeee |--mmeeee |
1 18.815 BB 0.6154 3.66661e4 874.11792 59.@912
2 21.847 BB 0.5089 1.58811e4 474.00757 25.5940
3 27.539 BB 0.6183 4047.38672 97.89571 6.5228
4 43.648 BB 0.8192 5455.47949 82.31331 8.7921
Totals : 6.20500e4 1528.33450
DAD1 B, Sig=210.4 Ref=360,100 (D:ACHEM32\...D\ZXD-117-RAC-IC 2024-12-07 16-54-05\002-P1-C1-ZXD-117-RAC.D)
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Signal 1: DAD1 B, Sig=210,4 Ref=360,160
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R PR | memmmmees | mmmmnmee [ -mmene |
1 18.627 BB 0.7247 3.06419e4  668.61499 42.8527
2 20.521 BB 0.4984 2.93290e4  909.10474 41.0167
3 25.713 BB ©.5852 5771.36865 149.21532 8.0713
4 40.538 BB 0.8717 5762.84277 92.14124 8.0593
Totals :
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