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1. General Information

Rh(COD);BFs was purchased from Laajoo. (1S, 1'S)-bis (1-phenylethyl) amine was purchased from Accela.
Chlorodiphenylphosphine was purchased from Adamas. Other reagents were purchased from TCI, Sigma-Aldrich,
Aladdin, Adamas-beta, J&K, 9-Ding, and Energy Chemical of the highest purity grade and used without further
purification, unless otherwise indicated. Tetrahydrofuran (THF), diethyl ether (Et2O), dichloromethane (CH.CI;) and
toluene were dried using the solvent purification system. Other anhydrous solvents were purchased from J&K.
TMEDA was dried over NaOH. TEA was dried over CaH,.The extent of reaction was monitored by thin—layer
chromatography (TLC), performed on 0.25 mm silica gel HSGF254. The TLC plates were visualized by ultraviolet
light (254 nm) or treatment with potassium permanganate stain followed by gentle heating.

NMR spectra were recorded on Varian 400, Bruker 400 and Agilent 400 (400 Hz for *H; 375 Hz for °F; 162 Hz for
31p; 100 Hz for 13C) spectrometer. The chemical shifts (8) were quoted in parts per million (ppm) referenced to TMS
(0.0 ppm for 'H NMR), CDClI3 (77.0 ppm for *C NMR), Acetone-ds (206.4 ppm for 3C NMR) and external 85%
HsPO, for 3'P NMR respectively. The following abbreviations were used to explain multiplicities: s = singlet, d
=doublet, t = triplet, q = quartet, p = pentet, h = heptet, m = multiplet, and br = broad. Coupling constants, J, were
reported in Hertz unit (Hz). '3C NMR spectra were fully decoupled by broad band proton decoupling. '°F NMR
spectra were fully decoupled by broad band proton decoupling. High-resolution mass spectra (HRMS) were recorded
on an Agilent Mass spectrometer using ESI-TOF, CI/El or MALDI. Ultraviolet-visible spectra (UV-Vis) were
recorded on a Shimadzu UV-Vis spectrophotomemter (UV-2700). HPLC analyses were performed ona SHIMADZU
LC-20AT liquid chromatograph and Thermo Fisher UltiMate 3000 liquid chromatograph.
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2. Experimental Section

2.1 Ligand Synthesis

Br 'BF4 . Br
I (HO),B m-CPBA, BF3 Et,O !
+ '
Br DCM, 0°C to rt Br
S-1

Synthesis of the bis(2-bromophenyl) iodonium tetrafluoroborate S-1{!1: To a suspension of m-chloroperbenzoic
acid (m-CPBA, 75% active oxidant, 7.6 g, 33 mmol, 1.1 equiv.) in CH>Cl, (120 mL) was added iodobromobenzene
(3.9 mL, 30 mmol, 1.0 equiv.) under nitrogen, followed by slow addition of BF3-Et,O (9.3 mL, 75 mmol, 2.5 equiv.)
at room temperature. After stirred at room temperature for 1.0 hour, the reaction was cooled to 0 °C and o-
bromophenylboronic acid (6.6 g, 33 mmol, 1.1 equiv.) was added portionwise. The reaction was then warmed to
room temperature and stirred overnight. The reaction mixture was concentrated to 2/3 of the volume and diethyl ether
was added to induce precipitation of the product. The precipitate was filtered to afford the diaryliodonium salt S-1
(12.6 g, 80% yield) as a yellow solid. "H NMR (400 MHz, CDCls) & 8.01 (d, J = 8.0 Hz, 2H), 7.85 (dd, J=8.0, 1.6
Hz, 2H), 7.56 (t,J= 7.6 Hz, 2H), 7.47 (t, J= 7.6 Hz, 2H).

BF, Br Br Br

* ‘BuOK
I ., HO OMe - o) OMe
THF, 0 °C to 40 °C
Br Br

S-1 s-2 2

Synthesis of the dibromo-3-phenoxyanisole 2?l: '‘BuOK (3.4 g, 30 mmol, 1.5 equiv.) and 2-bromo-3-
methoxyphenol S-2 (4.06 g, 20 mmol, 1.0 equiv.) was suspended in THF (50 mL) under nitrogen and the reaction
was left to stir at 0 °C for 10 minutes. Diaryliodonium salt S-1 (12.6 g, 24 mmol, 1.2 equiv.) was then added in one
portion at the same temperature. After warmed up to room temperature, the reaction was allowed to stir at 40 °C. The
reaction was monitored by TLC until S-2 was completely consumed. Upon completion, the reaction was quenched
with H>O at 0 °C and the aqueous phase was extracted with CH>Cl, (3%x10 mL). The combined organic phases were
dried over Na,SOj4 and concentrated. The crude product was purified by flash chromatography (PE: EA = 20:1) to
give product 2 (6.7 g, 94 % yield) as a white solid. '"H NMR (400 MHz, CDCls) & 7.64 (dd, J = 7.8, 1.6 Hz, 1H),
7.27-7.23 (m, 1H), 7.21 (t, J= 8.0 Hz, 1H), 7.02 (td, /= 7.6, 1.2 Hz, 1H), 6.87 (dd, J= 8.4, 1.6 Hz, 1H), 6.71 (dd, J
=8.4, 1.2 Hz, 1H), 6.47 (dd,J=8.4, 1.2 Hz, 1H), 3.94 (s, 3H); *C NMR (100 MHz, CDCl3) § 157.56, 154.44, 153.15,
133.76, 128.56, 128.32, 125.02, 119.64, 114.18, 111.53, 107.00, 103.88, 56.49; HRMS (EI) m/z Calcd for
Ci3H10BroO2[M]*: 355.9048, found: 355.9042.

(0]
0
1) "BuLi, TMEDA, -30 °C to rt
> . OMe
Si
2) SiCly, -78 °C to rt, N, OMe
OMe jij
(0]
3

General Procedure A for the synthesis of the 1,1'-dimethoxy-10,10"-spirobi[dibenzo[b,e][1,4]oxasiline] 311 : To
a solution of 1 (2.10 g, 10.5 mmol, 2.02 equiv.) in THF (10 mL) was added dropwise a premixed of "BuLi (2.5 M in
Hexane, 8.8 mL, 22 mmol, 4.23 equiv.) and TMEDA (3.3 mL, 22 mmol, 4.23 equiv.) at—30 °C under N». The reaction

1

S3



mixture was allowed to warm up to room temperature and stirred at the same temperature for 16 hours. To the reaction
mixture was then added dropwise a THF (4.0 mL) solution of tetrachlorosilane (0.6 mL, 5.2 mmol, 1.0 equiv.) at —
78 °C, and the reaction mixture was stirred at room temperature for another 24 hours. The reaction mixture was
quenched with H,O and the aqueous phase was extracted with DCM. The collected organic layers were dried over
Na»S0s, and the volatiles were removed under reduced pressure. The resulted solid was washed with petroleum ether,
and filtered to give part of 3 (0.44 g). Then the filtrate was evaporated and the crude material was purified by flash
chromatography (PE: EA = 20:1) to give pure product 3 (75.9 mg) as a white solid.

Total weight: 0.52 g, 24 % yield. 'H NMR (400 MHz, CDCl3) & 7.43-7.38 (m, 2H), 7.34 (t, J = 8.0 Hz, 2H), 7.28—
7.22 (m, 4H), 6.99 (td, J = 7.2, 1.2 Hz, 2H), 6.89 (dd, J = 8.4, 0.8 Hz, 2H), 6.40 (d, J = 8.0, 2H), 3.35 (s, 6H); 13C
NMR (100 MHz, CDCls3) 6 164.53, 161.36, 160.95, 135.42, 132.30, 131.10, 122.30, 117.25, 110.74, 105.92, 103.86,
55.69; HRMS (ESI) m/z Calcd for Ca6H2104Si [M+H]*: 425.1209, found: 425.1204.

1) BulLi, THF, -78 °C, 1h @( )@
@E 2) SiCly, -78 °C to 40°C @( )ij

General Procedure B for the synthesis of the 1,1'-dimethoxy-10,10"-spirobi[dibenzo[b,e][1,4]oxasiline] 34

2

an anhydrous THF (32 mL) solution of 2-bromo-1-(2-bromophenoxy)-3-methoxybenzene 2 (7.3 g, 20.3 mmol, 2.03
equiv.) was added ‘BuLi (1.3 M in pentane, 63 mL, 81.2 mmol, 8.12 equiv.) dropwise at -78°C under N,. After stirred
at -78°C for 1.0 hour, SiCl4 (1.2 mL, 10 mmol, 1.0 equiv.) was added dropwise to the above suspension at the same
temperature. After warmed up to room temperature, the reaction mixture was allowed to stir at 40 °C overnight. The
reaction was then quenched with H>O, and the aqueous phase was extracted with CH>Cl,. The organic layer was
washed with brine, dried over anhydrous Na>SQOs, and concentrated to afford a yellow solid. The solid was washed

with petroleum ether and filtered to get the product 3 (3.8 g, 90% yield) as a white solid.

0, e A0
DCM, rt OTES
@( )ij 2) KF, DCM/MeOH, rt : : jij @( jijOTES

() 4
Synthesis of the 9°9-spirobiphenoxasilin-diol ()-SPOSIOL (4) l: A 350 mL sealed tube with a magnetic stirring
bar was charged with 3 (7.9 g, 18.6 mmol, 1.0 equiv.) and B(CsFs)3 (1.86 g, 3.63 mmol, 20 mol%) in the glovebox.
The tube was sealed and moved outside of the glovebox, followed by injection of anhydrous CH,Cl, (89.0 mL).
HSiEt; (8.9 mL, 55.8 mmol, 3.0 equiv.) was added dropwise to the above suspension. The reaction was monitored
by TLC until 3 was completely consumed. The mixture was then filtered through a short silica gel column with a

mixed solvent of PE and EA (v/v, 20/1) as the eluent. The solution was concentrated to afford the TES protected S-
3 as a yellow solid. S-3 was dissolved in CH.Cl> (50 mL) under nitrogen, followed by addition of KF (2.16 g, 37.2
mmol, 2.0 equiv.) and MeOH (50 mL). The resulting mixture was stirred at the room temperature. Upon completion,
the reaction mixture was filtered to remove insoluble salts, and the filtrate was evaporated to afford a white solid.
The solid was washed with petroleum ether and filtered to give (- SPOSIOL (4) (7.31 g, 99% vyield) as a white
solid. *H NMR (400 MHz, CD30D) & 7.38-7.32 (m, 2H), 7.20 (t, J = 8.0 Hz, 2H), 7.16-7.11 (m, 4H), 6.94 (td, J =
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7.2,0.8 Hz, 2H), 6.70 (d, J = 8.4, 2H), 6.32 (d, J = 8.0, 2H), 4.88 (s, 2H).

MeYMe MeYMe
‘_JOH c o cl ‘O _Cl
Pyridine
* g:xokokg: - o \g/
Toluene, 0 °C to rt
Me Me (S)-4

Synthesis of the (1R)-(-)-menthyl chloroformate (S)-4 -: To a toluene (260 mL) solution of triphosgene (22.0 g,
74 mmol, 0.41 equiv.) was added the toluene (150 mL) solution of pyridine (21.9 mL, 27 mmol, 0.15 equiv.) dropwise
at 0 °C under N». The reaction mixture was then stirred at the same temperature for 15 minutes, followed by addition
of the toluene (100 mL) solution of (-)-menthol (28.1g, 180 mmol, 1.0 equiv.) dropwise. After stirring for 18 h at
room temperature, the reaction was quenched with H,O and the aqueous phase was extracted with EA. The organic
layers were dried over Na>xSO4 and concentrated to afford the crude (1R)-(-)-menthyl chloroformate (5)-4 (38.1 g,
97% yield) as a yellow liquid, which could be used for the next step without further purification. "H NMR (400 MHz,
CDCl3) 6 4.74 (td, J=10.8, 4.4 Hz, 1H), 2.17-2.10 (m, 1H), 2.00-1.88 (m, 1H), 1.75-1.65 (m, 2H), 1.52-1.42 (m,
2H), 1.19-0.99 (m, 2H), 0.96-0.86 (m, 7H), 0.81 (d, /= 6.8 Hz, 3H).

@( @OH 1)NaOH, TBAB ©( @OR or @ D—OR - Me\’ \n;'%
@E Ijo"' Q recrystalllzat/on @( )@OR @ Ij OR: R=

Resolution of (:I:)-SPOS]OL (4) ¥): To a solution of racemic  (x)-SPOSIOL (4) (7.31g, 18.4 mmol, 1.0 equiv.) and
NaOH (3.24 g, 80.9 mmol, 4.4 equiv.) in water (52.0 mL) was added a chloroform (52.0 mL) solution of tetra-
butylammonium bromide (TBAB, 3.24 g, 10.1 mmol, 0.55 equiv.). With rapid stirring, (-)-menthyl chloroformate
(5)-4 (12.3 g, 56.1 mmol, 3.0 equiv.) was added. Upon completion, two phases were separated, and the aqueous phase
was extracted with CH>Cl,. The organic phase was dried over Na>xSO4 and concentrated to afford a crude product.
The crude product was purified by flash chromatography (PE then PE: EA = 20:1) to give pure product 5 + 5 (10.3
g, 74 % yield) as a yellow solid, which was recrystallized from PE/DCM to give 5 (3.97 g, 39% yield, >99: 1 dr) as
a white solid. "H NMR (400 MHz, CDCl;3) & 7.45 (t, J = 8.2 Hz, 2H), 7.40 (td, J = 6.8, 1.6 Hz, 2H), 7.25-7.20 (m,
4H), 7.16 (d, J= 8.4 Hz, 2H), 6.99 (td, /= 7.2, 1.2 Hz, 2H), 6.91 (d, /= 8.0 Hz, 2H), 4.18 (td, /= 10.8, 4.4 Hz, 2H),
1.83-1.72 (m, 2H), 1.67-1.51 (m, 6H), 1.39—1.20 (m, 4H), 1.06-0.77 (m, 16H), 0.75-0.63 (m, 8H); '*C NMR (100
MHz, CDCIl3) 6 160.88, 160.29, 155.76, 152.14, 135.78, 132.31, 131.91, 122.80, 117.83, 115.24, 115.13, 114.65,
108.25, 78.82, 46.74, 39.85, 34.03, 31.20, 25.70, 23.11, 21.98, 20.82, 16.16; HRMS (ESI) m/z Calcd for
C46Hs20sSiNa [M+Na]": 783.3329, found: 783.3324; [a]p?’ = +4.3 (¢ =1.0, CHCl5).

Recrystallization (PE/DCM) was performed for several times with the mother liquid to leave a yellow solution, which
was then concentrated to get 5° (4.55 g, 44% yield, 96:4 dr). "H NMR (400 MHz, CDCls) § 7.49-7.38 (m, 4H), 7.25—
7.18 (m, 4H), 7.14 (dd, J= 8.4, 0.8 Hz, 2H), 6.99 (td, /= 7.2, 1.2 Hz, 2H), 6.95 (dd, /= 8.0, 0.8 Hz, 2H), 4.18 (td, J
=10.8, 4.4 Hz, 2H), 1.74-1.65 (m, 4H), 1.65-1.59 (m, 4H), 1.37-1.23 (m, 6H), 0.90-0.83 (m, 14H), 0.76— 0.68 (m,
2H), 0.62 (d, J= 6.8 Hz, 6H); '3C NMR (100 MHz, CDCl3) 4 160.84, 160.15, 155.90, 151.90, 135.62, 132.33, 131.76,
122.83, 117.62, 115.37, 115.26, 114.49, 108.05, 78.81, 46.66, 39.91, 34.02, 31.19, 25.48, 23.02, 21.96, 20.90, 16.07.
[a]p?” =-23.3 (¢ =1.0, CHCl5).
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o] OT[J R= Me\_/Me
C[ :“:lOR KOH & OH i O
Si —_— Si : \n}(’
OR MeOH / H,0 OH i 5
Reflux
(0] ) : Me

5 (R)-SPOSIOL

Synthesis of the (R)-SPOSIOLEA!: To a solution of 5 (3.80 g, 5.0 mmol, 1.0 equiv.) in MeOH (83 mL)/H,O (10 mL)
was added KOH (5.37 g, 96 mmol, 19.2 equiv.) and the mixture refluxed for 8.0 hours. The mixture was then cooled
to room temperature, evaporated part of solvents and extracted with n-hexane. The aqueous layer was separated,
acidified with 6 M HCI to PH = 6 and a white precipitate appeared. Diethyl ether was then added to the above
suspension. The organic phase was separated, dried over Na,SO4 and evaporated in vacuo to give (R)-SPOSiOL
(1.82 g, 92% yield, 99.3% ee) as a white solid. Determined by HPLC analysis: Chiralcel IA column (25 cm);
hexane/2-propanol = 80/20; flow rate, 1.0 mL/min; 254 nm; tr (major) = 6.86 min; tr (minor) = 9.18 min.
Recrystallization of (R)-SPOSIiOL: (R)-SPOSIOL (1.42 g, 78% yield, 99.7% ee) was recrystallized from n-
hexane/'PrOH. Determined by HPLC analysis: Chiralcel IA column (25 cm); hexane/2-propanol = 80/20; flow rate,
1.0 mL/min; 254 nm; tr (major) = 6.86 min; tr (minor) = 9.18 min. [a]p? = +1.33 (¢ = 0.5, EtOH).

(0] :
T2 L @ ey
. OR K
Si
OR MeOH/H20
Reflux j@
(0]

S)-SPOSiOL

Synthesis of the (S)-SPOSIOL 1: To a solution of 5 (3.31 g, 4.4 mmol, 1.0 equiv., 96:4 dr) in MeOH (73.0 mL)
was added KOH (17.1 g, 305 mmol, 69.3 equiv.) and H>O (18.0 mL). The mixture was refluxed for 1.0 hour, cooled
to room temperature and part of solvents was evaporated, followed by addition of n-Hexane. The aqueous layer was
collected for further purification. In the meantime, the combined organic layers were dried over Na,SO4 and
concentrated to recover the starting material 5° which was further refluxed with MeOH (33.0 mL) and KOH/H>O
(5.9 g KOH in 8.0 mL H>O) for another 1.0 hour. The mixture was then cooled to room temperature and part of
solvents were evaporated. The reaction mixture was extracted with n-hexane again. The separated aqueous layer,
combining with the above one, was acidified with 6.0 M HCI to pH = 6 and a white precipitate was appeared. Diethyl
ether was then added to the above suspension. The Et;O phase was separated, dried over Na;SO4 and concentrated
to give (S)-SPOSIOL (1.45 g) as a white solid. Following the similar procedure, (S)-SPOSiOL (0.57 g) was obtained
starting from 5’ (1.24 g, 1.6 mmol, 1.0 equiv., 96:4 dr) as a white solid.

Total weight: 2.02 g, 85 % yield, 93.6% ee. Determined by HPLC analysis: Chiralcel IA column (25 cm); hexane/2-
propanol = 80/20; flow rate, 1.0 mL/min; 254 nm; tr (major) = 9.18 min; tr (minor) = 6.86 min. [a]p> = -1.35 (¢
=0.5, EtOH).
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(@]
@ ;©_0H Me ~ Cl TEA, DCM @[ @

Si + N=P,
@( Ijo'* mé 40°Ctort @( )ij
(0]
(R)-SPOSIOL

Synthesis of the NV, N-dimethyl-1,5,7,11-tetraoxa-6-phospha-15b-silacycloocta|3,2,1-de:7,8,1-d"e’] dianthracen-
6-amine 6a [*l: To an anhydrous and degassed DCM (2.5 mL) solution of (R)-SPOSIOL (198 mg, 0.5 mmol, 1.0
equiv.) was added triethylamine (0.35 mL, 2.5 mmol, 5.0 equiv.) under N», followed by addition of 1,1-dichloro-N,N-
dimethylphosphanamine (0.10 mL, 0.87 mmol, 1.74 equiv.) at -40 °C. The resulting mixture was then warmed to
room temperature. Upon completion, the mixture was filtered through a pad of silica gel (pretreated with hexane/EtsN
= 50/1, degassed) with PE/EA (10/1, v/v, degassed) as eluent. The filtrate was concentrated and 6a was obtained in
80 % yield (189 mg) as a white solid. 'H NMR (400 MHz, CDCl3) 8 7.55 (t, /= 8.0 Hz, 1H), 7.50 (t, /= 8.0 Hz, 1H),
7.36-7.23 (m, 3H), 7.23-7.15 (m, 4H), 7.11 (dd, J = 7.6, 2.0 Hz, 1H), 7.03-6.94 (m, 3H), 6.75 (d, J = 8.0 Hz, 1H),

232 (d,J=9.2 Hz, 6H); [a]p®® = +159.2 (c =0.12, CHCl).
Cle_.Cl
Me. _N_ _Me PCl;, TEA R @( jij @ @ )—Me

» Me N Me

\l\|/; \I\/Ire DCM, N, 0°Ctort, 12h T T TEA, DCM, 0°C to rt, 20 h @ jij )—Me
Me Me

To a solution of PCl3 (0.22 mL, 2.5 mmol, 5.0 equiv.) in DCM (4 mL) was added TEA (0.69 mL, 5 rnrnol, 10 geuiv.)
at room temperature, followed by the addition of distilled diisopropylamine (0.35 mL, 2.5 mmol, 5.0 equiv.) at 0 °C.

The reaction mixture was then warmed to room temperature and stirred at the same temperature for 12 h to afford a
DCM solution of alkylphosphine chloride.

To a solution of (R)-SPOSIiOL (198.2 mg, 0.5 mmol, 1.0 equiv.) and triethylamine (0.69 mL, 5 mmol, 10 equiv.) in
anhydrous and degassed DCM was added the DCM solution of aforementioned alkylphosphine chloride under N> at
0 °C and then the reaction was stirred at room temperature. Upon completion, the reaction solution was diluted with
degassed solution of PE and EA (v/v=1:1) and filtered through a short pad of silica gel. Solvents were removed under
reduced pressure and the resulting mixture was recrystallized from THF and Hexane to provide 6c¢ in 48% yield
(126.5 mg) as a white solid. '"H NMR (400 MHz, CDCls) & 7.54 (t, J = 8.4 Hz, 1H), 7.49 (t, J = 8.0 Hz, 1H), 7.38—
7.12 (m, 7H), 7.07-6.98 (m, 2H), 6.98-6.89 (m, 3H), 3.20-3.16 (m, 2H), 1.14-0.99 (m, 12H); '*C NMR (100 MHz,
CDCl3) 6 162.99 (d, J= 2.2 Hz), 162.67, 160.37, 160.15, 158.89, 158.80, 156.75, 156.63, 133.68, 133.51, 133.03 (d,
J=2.0Hz), 132.43, 131.12, 113.10, 123.59, 123.47, 120.42, 120.40, 118.26, 118.25, 117.96, 117.84, 117.60 (d, J =
6.0 Hz), 114.69, 114.66, 114.00, 110.35 (d, J = 3.5 Hz), 109.14, 46.56, 45.29, 24.46, 19.29; 3'P NMR (162 MHz,
CDCls) 8 139.11; HRMS (ESI) m/z calcd for C30H20NO4SiP [M+H]*: 526.1598, found: 526.1605. [a]p?*= 119.20 (¢
= 1.0, THF).
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1) "BuLi, THF *Me
TEA

H
Ph N Ph -78°Ctort Ph N Ph
: _—
\r \:/ 2) PCls, -78 °C to rt \r \E/ THF, -23 °Ctort >—'Me
Me Me 3 Me Me

6¢c

Synthesis of 6¢:: A flame-dried 10 mL Schlenk tube were charged with (1S, 1'S)-bis(1-phenylethyl)amine (0.20
mL, 0.89 mmol, 1.8 equiv.) and anhydrous THF (2.0 mL) under nitrogen, the solution was then cooled to -78 <C and
"BuLi (2.5 M in Hexane, 0.38 mL, 0.95 mmol, 1.9 equiv.) was added dropwise. After stirred at the same temperature
for 2 hours, the THF (1.0 mL) solution of phosphorus trichloride (74 pL, 0.85 mmol, 1.7 equiv.) was added dropwise
to the above THF solution of lithium amide at -78 <C under N2. The reaction mixture was warmed to room
temperature and stirred for 12 hours to afford a THF solution of alkylphosphine chloride.

To a solution of (R)-SPOSIOL (198.8 mg, 0.5 mmol, 1.0 equiv.) in anhydrous and degassed THF (2.5 mL) was
added triethylamine (0.35 mL, 2.5 mmol, 5.0 equiv.) under N2, followed by the slow addition of the THF solution of
aforementioned alkylphosphine chloride at -23 <C. The reaction mixture was then stirred at room temperature. Upon
completion, the mixture was filtered through a pad of silica gel (pretreated with hexane/EtsN = 50/1, degassed) with
PE/EA (5/1, vlv, degassed) as eluent. The resulting mixture was concentrated and the crude product was purified by
flash chromatography (PE:EA = 50:1, degassed) to give pure product 6¢ (147 mg, 45 % yield) as a white solid.'H
NMR (400 MHz, CD3COCD3) 6 7.76 (t, J= 8.0 Hz, 1H), 7.42-7.35 (m, 3H), 7.38-7.27 (m, 2H), 7.27-7.13 (m, 10H),
7.11-7.00 (m, 2H), 6.98-6.93 (m, 1H), 6.80-6.73 (m, 4H), 5.61 (d, J= 6.8 Hz, 1H), 4.58-4.48 (m, 2H), 1.65 (d, J =
7.2 Hz, 6H); 3C NMR (100 MHz, CD5COCD3) & 164.04 (d, J = 2.1 Hz), 163.93, 161.41, 161.37, 159.70, 159.61,
157.07,156.94, 144.11, 135.01 (d,J=2.1 Hz), 134.32, 134.24, 134.16, 132.83, 132.77, 129.4 (d, J=2.2 Hz), 128.97,
128.04, 125.0 (d, J=2.4 Hz), 121.56, 121.14, 119.71, 119.69, 119.09 (d, J= 6.6 Hz), 118.86 (d, J= 6.2 Hz), 116.06,
116.04, 115.14, 110.90, 110.86, 110.20, 110.18, 55.67, 55.55; 3'P NMR (162 MHz, CD3COCDs) § 139.49; HRMS
(ESI) m/z Calcd for C40H3:NO4PSi [M+Na]*: 672.1736, found: 672.1730; [a]p*® = -89.6 (¢ = 0.1, EtOH).

.,
1) "BuLi, THF “ ’CI @Tjij @( \©_ )—-Me

H
N__Ph -78°Ctort Ph Ph
~~
: Y 2) PCl,. -78 °C to rt \E/ Y THF -23°Ctort
Me Me 3 Me Me

6d

Ph

Synthesis of 6d“!: A flame-dried 10 mL Schlenk tube were charged with (1R, 1'R)-bis(1-phenylethyl)amine (157.8
mg, 0.7 mmol, 1.7 equiv.) and anhydrous THF (1.0 mL) under nitrogen, the solution was then cooled to -78 <C and
"BuLi (2.5 M in Hexane, 0.31 mL, 0.772 mmol, 1.88 equiv.) was added dropwise. After stirred at the same
temperature for 2 hours, the THF (1.0 mL) solution of phosphorus trichloride (61 pL, 0.7 mmol, 1.7 equiv.) was
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added dropwise to the above THF solution of lithium amide at -78 <C under Nz. The reaction mixture was warmed
to room temperature and stirred for 12 hours to afford a THF solution of alkylphosphine chloride.

To a solution of (R)-SPOSIOL (163.1 mg, 0.411 mmol, 1.0 equiv.) in anhydrous and degassed THF (2.1 mL) was
added triethylamine (285 uL, 2.055 mmol, 5.0 equiv.) under N2, followed by the slow addition of the THF solution
of aforementioned alkylphosphine chloride at -23 <C. The reaction mixture was then stirred at room temperature.
Upon completion, the mixture was filtered through a pad of silica gel (pretreated EtsN, degassed) with PE/EA (5/1,
vlv, degassed) as eluent. The resulting mixture was concentrated and the crude product was purified by
recrystallization (Hexane/Et;O) to give pure product 6d (157.1 mg, 59 % yield) as a white solid."H NMR (400 MHz,
CD3COCDs3) 6 7.79 (t, J= 8.2 Hz, 1H), 7.64 (t, J = 8.2 Hz, 1H), 7.45-7.36 (m, 3H), 7.32-7.23 (m, 5H), 7.22-7.17
(m, 1H),7.15-6.96 (m, 13H), 6.76 (d, J = 8.0 Hz, 1H), 4.49 (brs, 2H), 1.47 (brs, 6H); '3C NMR (125 MHz,
CD3COCDs) 6 3C NMR (125 MHz, CD3COCDs) § 164.30, 163.88, 161.63, 161.25, 159.39, 159.31, 158.04, 157.95,
135.07, 134.51, 134.04, 132.92, 132.85, 128.77, 127.65, 125.16, 124.95, 122.37, 120.34, 119.94, 119.18, 119.15,
118.35, 118.30, 115.83, 115.62, 110.97, 110.15, 110.13, 53.65; *'P NMR (162 MHz, CD3;COCDs) § 135.23; HRMS
(ESI) m/z Calcd for C40H3NO4PSi [M+Na]*: 672.1730, found: 672.1735; [a]p®® = 151.9 (c = 0.1, EtOH).

Qo] Qo
OH TEA, PPh,CI OPPh,

Si

OH ’ OPPh,
@( jij Toluene, -50 °C tort @( jij
(0] (0]

(R)-SPOSIOL 7

Synthesis of the 1,1'-bis((diphenylphosphaneyl)oxy)-10, 10'-spirobi[dibenzo[b,e][1,4]oxasiline] 7: To a toluene
(5.0 mL) suspension of (R)-SPOSIOL (199.3 mg, 0.5 mmol, 1.0 equiv.) was added triethylamine (0.51 mL, 3.67
mmol, 7.34 equiv.) under N». The resulting mixture was stirred at -50 °C for 20 minutes. Then the toluene (2.0 mL)
solution of chlorodiphenylphosphane (0.3 mL, 1.67 mmol, 3.34 equiv.) was added into the above mixture. The
resulting mixture was allowed to stir at room temperature. Upon completion, the mixture was filtered through a pad
of'silica gel (pretreated with Petroleum ether/EtsN = 50/1, degassed) with petroleum ether/EtOAc (5/1, v/v, degassed)
as eluent. The filtrate was concentrated and 7 was obtained in 73 % yield (281 mg) as a white solid. 'H NMR (400
MHz, CD3COCD3) ¢ 7.44-7.38 (m, 2H), 7.36 (t, /= 8.0 Hz, 2H), 7.33-7.24 (m, 4H), 7.21-7.11 (m, 10H), 7.08 —6.94
(m, 10H), 6.94-6.86 (m, 4H), 6.76 (dd, J = 8.4, 0.8 Hz, 2H); '3C NMR (100 MHz, CD3COCD3) § 206.40, 162.83,
162.73, 162.54, 160.78, 140.36, 140.19, 136.46, 133.76, 133.74, 132.64, 131.72, 131.57, 131.48, 131.33, 130.77,
130.68, 130.06, 129.60, 129.56, 129.53, 129.48, 129.34, 126.42, 123.83, 118.83, 118.43, 113.58, 109.56, 109.28,
107.21, 107.18, 30.73, 30.53, 30.34, 30.15, 29.96, 29.76, 29.57; *'P NMR (162 MHz, CD;COCD3) & 105.24; MS
(MALDI-TOF) m/z Calcd for C4sH3404P>Si [M]*: 765.1780, found: 765.1774; [a]p*® = -19.5 (¢ = 0.1, EtOH).
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2.2 Rh-Catalyzed Asymmetric Hydrogenation of a-Dehydroamino Acid Derivatives
2.2.1 Preparation of a-Dehydroamino Acid Derivatives

L S MeONa, MeOH COzR
OH AcONa eONa, Me X
ey Y — M e ()
H 0 Ac,0 or Et3N, EtOH NHAc

Method A: A suspension of N-acetylglycine (10 mmol, 1.0 equiv.), sodium acetate (10 mmol, 1.0 equiv.), acetic
anhydride (9.2 mL) and the corresponding aldehyde (10 mmol, 1.0 equiv.) was stirred at 100 °C for 4 hours. Then

the mixture was left stirring overnight at room temperature. After that, this suspension was mixed with water and
stirred at room temperature for half an hour. The insoluble material was separated by filtration, washed with water
or purified by flash chromatography on silica gel to get S-5. To S-5 was added MeOH (10 mL) and sodium methoxide
in methanol (2.0 mL of 25% CH3;ONa in CHsOH). The reaction mixture was stirred at room temperature for 15 min.
The reaction was quenched with H>O and the aqueous phase was extracted with CH,Cl. The organic layer was dried
over Na,SO4 and concentrated to afford a crude product. Then the crude material was purified by flash
chromatography to give pure product.
Method B: A suspension of N-acetylglycine (5.0 mmol, 1.2 equiv.), sodium acetate (5.0 mmol, 1.2 equiv.), acetic
anhydride (5.0 mL) and the corresponding aldehyde (1.0 equiv.) was stirred at 100 °C for 4 hours. After that, this
suspension was poured into ice water. The insoluble material was separated by filtration and washed with cold ethanol
to get S-5. To S-5 was added MeOH (11.2 mL) and sodium methoxide (5 mmol, 1.2 equiv.) and stirred at room
temperature for 30 min. The reaction was quenched with H>O and the aqueous phase was extracted with CH,Cl, until
TLC detected the shadowless point of view. The combined organic layers were dried over Na>xSO4 and concentrated
to afford a crude product. Then the crude material was purified by flash chromatography to give pure product.
Method C: A suspension of N-acetylglycine (20 mmol, 1.0 equiv.), sodium acetate (20 mmol, 1.0 equiv.), acetic
anhydride (12.0 mL) and the corresponding aldehyde (20 mmol, 1.0 equiv.) was stirred at 80 °C overnight. After
this time, this suspension was mixed with water and stirred at room temperature for half an hour. The insoluble
material was separated by filtration to get S-5. To S-5 was added EtOH (100 mL) and trimethylamine (2 ml). The
reaction mixture was then stirred at 80 °C for 2 hours. The reaction was quenched with H>O and the aqueous phase
was extracted with CH,Clo. The combined organic layers were dried over Na;SO4 and concentrated to afford a crude
product. Then the crude material was purified by flash chromatography to give pure product.
X CO,Me
m—mc
8a
Methyl (Z2)-2-acetamido-3-phenylacrylate (8a) [7-1%:
8a was synthesized following the method A. 0.39 g, 18% yield, white solid. "H NMR (400 MHz, CDCls) 6 7.68-7.30
(m, 6H), 6.98 (s, 1H), 3.85 (s, 3H), 2.14 (s, 3H).
mCOZEt
NHAc
8b
Ethyl (Z)-2-acetamido-3-phenylacrylate (8b) !:
8b was synthesized following the method C. 1.82 g, 39% yield, white solid. "H NMR (400 MHz, CDCl3) § 7.51—
7.29 (m, 6H), 7.02 (s,1H), 4.31 (q, J = 6.8 Hz, 2H), 2.13 (s, 3H), 1.36 (t, /= 6.8 Hz, 3H).
S10



N CO2Me
miAC
C
8c
Methyl (Z)-2-acetamido-3-(4-chlorophenyl) acrylate (8c) !:

8¢ was synthesized following the method A. 1.19 g, 47% yield, yellow solid. 'H NMR (400 MHz, CDCls) § 7.42—
7.29 (m, SH), 7.06 (s, 1H), 3.86 (s, 3H), 2.14 (s, 3H).

N CO2Me
r 8d
Methyl (Z)-2-acetamido-3-(4-bromophenyl) acrylate (8d) ['1:

8d was synthesized following the method B. 0.60 g, 40% yield, white solid. *H NMR (400 MHz, CDCl3) & 7.49 (d,
J=8.0Hz, 2H), 7.33 (d, J = 6.8 Hz, 2H), 7.30 (s, 1H), 7.08 (s, 1H), 3.86 (s, 3H), 2.14 (s, 3H).

- COzMe
NHAc
C

8e
Methyl (Z)-2-acetamido-3-(3-chlorophenyl) acrylate (8e) [']:

8e was synthesized following the method A. 1.56 g, 61% yield, yellow solid. 'H NMR (400 MHz, CDCl3) & 7.44 (s,
1H), 7.36-7.28 (m, 4H), 7.10 (s, 1H), 3.86 (s, 3H), 2.14 (s, 3H).

Br
o CO2Me
NHAc
8f
Methyl (Z)-2-acetamido-3-(2- bromophenyl) acrylate (8f) ['%:
8f was synthesized following the method A. 1.15 g, 39% yield, white solid. "TH NMR (400 MHz, CDCls) 6 7.62 (d, J
= 8.0 Hz, 1H), 7.46-7.38 (m, 2H), 7.31-7.25 (m, 1H), 7.18 (t, /= 7.6 Hz, 1H), 7.01 (s, 1H), 3.88 (s, 3H), 2.05 (s,
H).
Cl
X COZMG
| NHAc
8g
Methyl (£)-2-acetamido-3-(2,4-dichlorophenyl) acrylate (8g):
8g was synthesized following the method A. 1.36 g, 47% yield, yellow solid. '"H NMR (400 MHz, CDCls) & 7.47—
7.40 (m, 2H), 7.36 (d, J = 8.4Hz, 1H), 7.30 (s, 3H), 7.20 (d, J = 7.6 Hz, 1H), 3.87 (s, 3H), 2.04 (s, 3H); '3C NMR
(100 MHz, CDCl3) 6 168.33, 165.13, 134.89, 134.65, 131.42, 129.94, 129.36, 126.85, 125.94, 52.84, 23.18; HRMS
(ESI) m/z Calcd for C12H12CLbNO3 [M+H]*: 288.0194, found: 288.0189.
Br
NHAc
F

8h

3
C

Methyl (£)-2-acetamido-3-(2-bromo-4-fluorophenyl) acrylate (8h):
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8h was synthesized following the method A. 1.10 g, 35% yield, white solid. "H NMR (400 MHz, CDCl3) & 7.47—
7.29 (m, 4H), 7.04-6.95 (m, 1H), 3.87 (s, 3H), 2.02 (s, 3H); '°F NMR (375 MHz, CDCl3) § -109.63 (d, J= 7.3 Hz);
3C NMR (100 MHz, CDCl3) & 168.79, 165.12, 161.87 (d, J = 253.6 Hz), 130.65, 130.50 (d, J = 8.6 Hz), 128.8,
125.87, 124.61 (d, J = 9.4 Hz), 119.92 (d, J = 24.3 Hz), 114.50 (d, J = 21.3 Hz), 52.68, 22.92.; HRMS (ESI) m/z
Calcd for C12Hi12BrFNO3 [M+H]*: 315.9985, found: 315.9979.
MeO X CO,Me

NHAc

OMe
8i

Methyl (2)-2-acetamido-3-(3,5-dimethoxyphenyl) acrylate (8i):

8i was synthesized following the method A. 1.03 g, 37% yield. '"H NMR (400 MHz, CDCl3) & 7.27 (s, 1H), 7.12 (s,
1H), 6.62 (s, 2H), 6.44 (s, 1H), 3.84 (s, 3H), 3.77 (s, 6H), 2.12 (s, 3H); 3C NMR (100 MHz, CDCls) & 168.98, 165.56,
160.56, 135.20, 132.00, 124.96, 107.45, 101.56, 55.22, 52.57, 23.08; HRMS (ESI) m/z Calcd for C14HisNOs [M+H]*:
280.1185, found: 280.1180.

F

O COzMe

NHAc

CFs g

Methyl (Z2)-2-acetamido-3- (2-fluoro-5-(trifluoromethyl) phenyl)) acrylate (8j):

8j was synthesized following the method A. 0.87 g, 29% vyield, white solid. *H NMR (400 MHz, CDCls) § 7.70 (d, J
= 5.6 Hz, 1H), 7.58-7.53(m, 1H), 7.43 (s, 1H), 7.38 (s, 1H), 7.18 (t, J = 9.2 Hz, 1H), 3.90 (s, 3H), 2.10 (s, 3H); 1°F
NMR (375 MHz, CDCls) & -62.24, -106.78; *C NMR (100 MHz, DMSO-ds) 6 168.49, 164.31, 161.10 (d, J = 254.0
Hz), 129.51 (d, J = 2.0 Hz), 127.61, 126.69, 124.88 (q, J = 35.3 Hz), 123.23 (¢, J = 270.4 Hz), 122.11 (d, J = 14.3
Hz), 119.62 (d, J = 3.4 Hz), 116.56 (d, J = 23.6 Hz), 52.00, 21.75; HRMS (ESI) m/z Calcd for C1sH12FsNO3 [M+H]*:
306.0753, found: 306.0748.

2.2.2 General Procedure for Asymmetric Hydrogenation

Rh(COD),BF, (1.0 mol%) @( )@
Xy COR R-6a (2.2 mol%) - COR
NHAC H, (2 atm), DCM, RT, 16h NHAG @ D
8

An 8.0 mL reaction tube was charged with [Rh(cod);]BF4 (0.41 mg, 0.001 mmol,) and hgand R-6a (1.0 mg, 0.0022

mmol) in CH>Cl, (0.5 mL), and stirred at room temperature for 15 min. The above solution was then injected into

another 8.0 mL reaction tube containing substrate 8 (0.1 mmol, 1.0 equiv.), followed by the injection of CH,Cl, (2.5
mL). The reaction tube was placed in an autoclave and pressed with 2.0 atm of H». The reaction was stirred at room
temperature for 16 hours. After releasing Ha, the solution was concentrated, and the residue was then purified by
preparative thin-layer chromatography to afford 9.

CO,Me
m-|Ac

9a
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Methyl (R)-acetylphenylalaninate (9a) [!*)

9a was synthesized following the general procedure. 99% yield, 93% ee, white solid. Determined by HPLC analysis:
Chiralcel 1A column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 9.61
min; tr (minor) = 11.29 min. [a]p?’ = -83.2 (¢ = 1.0, CHCI3); '"H NMR (400 MHz, CDCl3) § 7.34-7.23 (m, 3H), 7.12—
7.06 (m, 2H), 5.92 (s, 1H), 4.89 (dt, J= 7.8, 5.8 Hz, 1H), 3.73 (s, 3H), 3.16 (dd, J= 14.0, 6.0 Hz, 1H), 3.10 (dd, J =
14.0, 6.0 Hz, 1H), 1.99 (s, 3H).

CO,Et
©/\Iil/HAc

9b
Ethyl (R)-acetylphenylalaninate (9b) ['?)
9b was synthesized following the general procedure. 99% yield, 95% ee, white solid. Determined by HPLC analysis:
Chiralcel 1A column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 8.20
min; tr (minor) = 10.31 min; '"H NMR (400 MHz, CDCl3) § 7.33-7.21 (m, 3H), 7.13-7.08 (m, 2H), 5.99 (d, J= 7.8
Hz, 1H), 4.87 (dt, /= 7.8, 5.8 Hz, 1H), 4.20-4.14 (m, 2H), 3.14 (dd, J = 13.6, 5.6 Hz, 1H), 3.10 (dd, J = 14.0, 5.6
Hz, 1H)., 1.99 (s, 3H), 1.25 (t, J= 7.2 Hz, 3H).

CO,Me
/©/\N/HAC
Cl

9¢c
Methyl (R)-2-acetamido-3-(4-chlorophenyl) propanoate (9¢) 3!
9¢ was synthesized following the general procedure. 99% yield, 95% ee, white solid. Determined by HPLC analysis:
Chiralcel IA column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 10.89
min; tr (minor) = 12.71 min; '"H NMR (400 MHz, CDCl;) 6 7.26 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 8.0 Hz, 2H), 6.09
(s, 1H), 4.90-4.83 (m, 1H), 3.73 (s, 3H), 3.13 (dd, J=13.6, 5.6 Hz, 1H), 3.05 (dd, J=13.6, 5.6 Hz, 1H), 1.99 (s, 3H).

COzMe
/©/\N/HAC
Br

9d
Methyl (R)-2-acetamido-3-(4-bromophenyl) propanoate (9d) ['3!
9d was synthesized following the general procedure. 99% yield, 95% ee, white solid. Determined by HPLC analysis:
Chiralcel IA column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 220 nm; tr (major) = 11.51
min; tg (minor) = 13.48 min; 'H NMR (400 MHz, CDCls) § 7.41 (d, J = 8.4 Hz, 2H), 6.97 (d, J = 8.4 Hz, 2H), 6.05
(s, 1H), 4.90-4.83 (m, 1H), 3.73 (s, 3H), 3.12 (dd, /= 14.0, 6.0 Hz, 1H), 3.03 (dd, J=14.0, 5.6 Hz, 1H), 1.99 (s, 3H).

Cl CO,Me
m—mc
9e

Methyl (R)-2-acetamido-3-(3-chlorophenyl) propanoate (9¢) ['4]

9e was synthesized following the general procedure. 99% yield, 94% ee, white solid. Determined by HPLC analysis:
Chiralcel 1A column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 9.78
min; tg (minor) = 11.12 min; "H NMR (400 MHz, CDCl3) 8 7.26-7.19 (m, 2H), 7.09 (s, 1H), 7.03— 6.94 (m, 1H),
6.01 (s, 1H), 4.904.83 (m, 1H), 3.74 (s, 3H), 3.14 (dd, J = 14.0, 6.0 Hz, 1H), 3.06 (dd, J = 13.6, 5.6 Hz, 1H), 2.01

(s, 3H).
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Br

COzMe
NHAc
of

Methyl (R)-2-acetamido-3-(2-bromophenyl) propanoate (9f) ['3]
9f was synthesized following the general procedure. 99% yield, 91% ee, white solid. Determined by HPLC analysis:
Chiralcel IA column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 10.91
min; tr (minor) = 13.54 min; '"H NMR (400 MHz, CDCl3) é 7.55 (d, J = 7.6, 1H), 7.28-7.22 (m, 1H), 7.20 (dd, J =
7.6, 1.2 Hz, 1H), 7.11 (td, J = 7.6, 2.0 Hz, 1H), 6.07 (d, J= 8.0 Hz, 1H), 4.96-4.88 (m, 1H), 3.73 (s, 3H), 3.32 (dd, J
=13.6, 6.0 Hz, 1H), 3.19 (dd, J = 14.0, 7.6 Hz, 1H), 1.96 (s, 3H).

Cl

NHAc
cl

9g

Methyl (R)-2-acetamido-3-(2,4-dichlorophenyl) propanoate (99)

9g was synthesized following the general procedure. 99% yield, 93% ee, colorless liquid. Determined by HPLC
analysis: Chiralcel 1A column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major)
=10.09 min; tg (minor) = 12.69 min; [a]p?® = -44.4 (c = 1.0, CHClIs); *H NMR (400 MHz, CDCl3) § 7.38 (d, J = 2.0
Hz, 1H), 7.19 (dd, J = 8.2, 2.0 Hz, 1H), 7.13 (d, J = 8.0 Hz, 1H), 6.10 (d, J = 8.0 Hz, 1H), 4.92-4.85 (m, 1H), 3.73
(s, 3H), 3.28 (dd, J = 14.0, 6.4 Hz, 1H), 3.14 (dd, J = 14.0, 6.8 Hz, 1H), 1.97 (s, 3H); **C NMR (100 MHz, CDCls)
8171.89,169.65,135.09, 133.59, 132.74, 131.99, 129.40, 127.21, 52.55, 52.19, 34.96, 23.04; HRMS (ESI) m/z Calcd
for C12H13BrFNO3sNa [M+Na]*:312.0170, found:312.0165.

Br

/@/\/002Me
NHAGC
F

9h

Methyl (R)-2-acetamido-3-(2-bromo-4-fluorophenyl) propanoate (9h)

9h was synthesized following the general procedure. 99% yield, 93% ee, white solid. Determined by HPLC analysis:
Chiralcel IA column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 10.50
min; tg (minor) = 13.42 min. [a]p?’ = -25.8 (¢ = 1.0, CHCI3); '"H NMR (400 MHz, CDCl3) & 7.30 (dd, /= 8.2, 2.8 Hz,
1H), 7.18 (dd, J= 8.4, 6.0 Hz, 1H), 6.98 (td, /= 8.0, 2.4 Hz, 1H), 6.08 (d, J = 8.4 Hz, 1H), 4.93-4.86 (m, 1H), 3.73
(s, 3H), 3.29 (dd, J = 14.0, 6.4 Hz, 1H), 3.15 (dd, J= 14.0, 7.6 Hz, 1H), 1.97 (s, 3H); '°F NMR (375 MHz, CDCl;) §
-112.99 (td, J= 8.0, 5.8 Hz); '3*C NMR (100 MHz, CDCl3) 8 171.97, 169.65, 161.33 (d, J=250.5 Hz), 131.87, 131.87
(d, J=8.2 Hz), 124.81 (d, J= 9.4 Hz), 120.10 (d, J= 24.3 Hz), 114.77 (d, J = 21.0 Hz), 52.55, 52.41, 37.17, 23.07;
HRMS (ESI) m/z Calcd for Ci>H3BrFNO3;Na [M+Na]*: 339.9961, found:339.9955.

MeO CO,Me
\Q/\N/HAC

OMe
9i

Methyl (R)-2-acetamido-3-(3,5-dimethoxyphenyl) propanoate (9i)
9i was synthesized following the general procedure. 99% yield, 96% ee, white solid. Determined by HPLC analysis:
Chiralcel IA column (25 cm); hexane/2-propanol = 96/4; flow rate, 1.0 mL/min; 220 nm; tr (major) = 33.88 min; tr
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(minor) = 37.42 min; [a]p?® = -65.5 (¢ = 1.0, CHCl3); '"H NMR (400 MHz, CDCl3) § 6.35 (t, J = 2.4 Hz, 1H), 6.24
(d, J=2.4 Hz, 2H), 5.94 (d, /= 7.2 Hz, 1H), 4.90-4.83 (m, 1H), 3.76 (s, 6H), 3.75 (s, 3H), 3.13-2.99 (m, 2H), 2.00
(s, 3H); 3C NMR (100 MHz, CDCls) 6 172.01, 169.61, 160.81, 137.98, 107.22, 98.89, 55.21, 52.93, 52.32, 37.93,
23.11; HRMS (ESI) m/z Calcd for C14H19NOsNa [M+Na]*: 304.1161, found: 304.1155.
F
CO,Me
lilHAc
CF3
9j
Methyl (R)-2-acetamido-3- (2-fluoro-5-(trifluoromethyl) phenyl) propanoate (9j)
9j was synthesized following the general procedure. 94% yield, 96% ee, white solid. Determined by HPLC analysis:
Chiralcel 1A column (25 cm); hexane/2-propanol = 92/8; flow rate, 1.0 mL/min; 40 °C, 254 nm; tr (major) = 7.48
min; tr (minor) = 8.37 min. [a]p?® = -65.9 (¢ = 1.0, CHCL); 'H NMR (400 MHz, CDCl;) 6 7.56-7.50 (m, 1H), 7.40
(dd, /=6.8,2.4 Hz, 1H) , 7.14 (t, J = 8.8 Hz, 1H), 6.04 (d, J = 6.0 Hz, 1H), 4.92-4.85 (m, 1H), 3.76 (s, 3H), 3.31
(dd, J = 14.0, 5.6 Hz, 1H), 3.16 (dd, J = 14.0, 5.6 Hz, 1H), 1.99 (s, 3H); ’F NMR (375 MHz, CDCls) § -62.05, -
112.30 (t,J=3.7 Hz).; 3C NMR (100 MHz, CDCl3) 4 171.66, 169.79, 163.05 (d, J=251.5 Hz), 129.18 (dd, J=5.8,
3.6 Hz), 126.83 (d, J= 3.5 Hz), 126.54-126.40 (m), 124.26 (d, J=17.4 Hz), 123.58 (q, /=270 Hz), 115.92 (d, J =
23.9 Hz), 52.51, 52.17, 31.35, 22.80; HRMS (ESI) m/z Calcd for C;3Hi3FsNO3;Na [M+Na]*: 330.0729, found:
330.0724.

2.3 Other Applications with SPOSiOL-Derived Ligands

0 o) O\Q Ph
ca. Cu(OTf),/(R,S,S)-6¢ g R O. ) Me
+ EtZn > Si >P-N
NG

Toluene, 0 °C o )—-Me
o o o) Ph
10 11, 84%, 81% ee (R,S,S)-6¢

A 12 mL tube was charged with Cu(OTf), (1.1 mg, 0.003 mmol, 1.0 mol%), (R,S,S)-6¢ (3.9 mg, 0.006 mmol, 2.0
mol%) and toluene (0.9 mL) in the glovebox. The reaction mixture was then stirred at room temperature for 30 min.
After that, EtzZn (1.0 M in hexane, 0.45 mmol, 1.5 equiv.) and 10 (29 uL, 0.3 mmol, 1.0 equiv.) were injected at 0
°C under N2 outside of the glovebox and the reaction was kept at the same temperature for another 3 hours. The

reaction was quenched with saturated NH4Cl and the mixture was extracted with Et,O for 3 times. The combined
organic layers were dried with Na,SO4 and carefully concentrated. The residue was purified by chromatography
(PE/Et20 = 6/1 as eluent) to give 111151 (31.9 mg, 84% yield, 81% ee). Determined by chiral GLC using SUPELCO
GAMMA DEX 225 column (2 min at 60 °C, 3 °C/min until 120 °C, 10 min at 120 °C), tr (major) = 23.97 min; tr
(minor) = 24.18 min. '"H NMR (400 MHz, CDCl3) § 2.52-2.21 (m, 3H), 2.12-1.89 (m, 3H), 1.78-1.61 (m, 2H), 1.48—
1.25 (m, 3H), 0.93 (t, J= 7.6 Hz, 3H).

] 0 Ph>—
oC
A ~ Me
/\H,NHBOC ca. sz(dba)sl(R,R,R)-Gd: N Si’ O:p_N
3 NaO'Bu, Toluene, 80 °C o \//( @O )Me
e Ph
] i o
12 p-MeOCgH,-Br 13, 92%, 83% ee (RR.R)-6d

A 12 mL tube was charged with Pdx(dba); (4.6 mg, 0.005 mmol, 5.0 mol%), (R,R,R)-6¢ (6.5 mg, 0.01 mmol, 10
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mol%), NaO'Bu (19.2 mg, 0.2 mmol, 2.0 equiv.) and toluene (0.5 mL) in the glovebox, followed by the injection of
12 (18.5 mg, 0.1 mmol, 1.0 equiv.) and p-bromoanisole (25 uL, 0.2 mmol, 2.0 equiv.) under N outside of the
glovebox. The reaction mixture was then heated to 80 °C for 6 hours. After cooled to room temperature, the mixture
was filtered through a short pad of silica gel with EtOAc as eluent. The resulting solution was evaporated, and the
residue was purified by preparative thin-layer chromatography to afford 13['%1 (26.9 mg, 92%, 83% ee). Determined
by HPLC analysis: Chiralcel IA column (25 cm); hexane/2-propanol = 99/1; flow rate, 1.0 mL/min; 30 °C, 229 nm;
tr (major) = 8.37 min; tr (minor) = 10.44 min. '"H NMR (400 MHz, CDCl3) § 7.19-7.03 (m, 2H), 6.83 (d, J=7.9 Hz,
2H), 4.04-3.85 (m, 1H), 3.79 (s, 3H), 3.43-3.21 (m, 2H), 3.13-2.92 (m, 1H), 2.61-2.42 (m, 1H), 1.83-1.64 (m, 4H),
1.51 (s, 6H).
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3. X-Ray Structures
3.1 X-Ray Structure of (R)-SPOSiIiOL (CCDC 2112131)
Single crystals of (R)-SPOSIOL were obtained by recrystallization from PE/Et;O. The molecular structure and X-

ray diffractional data/refinement of R-SPOSiOL were shown below.

Q2. _
SO CHEN.

(R)-SPOSIOL
Bond precision: C-C=0.0150 A Wavelength=0.71073
Cell: a=9.1800(5) b=27.5745(18) c=9.1884(6)
alpha=90 beta=111.569(2) gamma=90
Temperature: 293 K
Calculated Reported
Volume 2163.0(2) 2163.0(2)
Space group P21 P21
Hall group P 2yb P 2yb
Moiety formula C24 H16 04 Si, 2(H0) ?
Sum formula C24 H20 O6 Si C24 H20 06 Si
Mr 432.49 432.49
Dx,g cm- 1.328 1.328
VA 4 4
Mu (mm-1) 0.147 0.147
F000 904.0 904.0
F000! 904.79
h,k,Imax 11,33,11 11,33,11
Nref 8051[ 4116] 8019
Tmin, Tmax 0.981,0.988 0.645,0.746
Tmin' 0.980
Correction method= # Reported T Limits: Tmin=0.645 Tmax=0.746 AbsCorr = MULTI-
SCAN
Data completeness= 1.95/1.00 Theta(max)= 25.497
R(reflections)= 0.0502( 6455) wR2(reflections)= 0.1259( 8019)
S=1.086 Npar= 559
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3.2 X-Ray Structure of 7 (CCDC 2112132)
Single crystals of 7 were obtained by recrystallization from PE/THF. The molecular structure and X-ray diffractional

data/refinement of 7 were shown below.
(@) ‘N _-V)\
Qe 1t

Si OPPh, — — < " L \ |
OPPh, — b ; r[j ‘

D 7 Y\

o™ 7 T &/

F

[

-
Bond precision: C-C=0.0141 A Wavelength=0.71073
Cell: a=9.4128(3) b=9.5763(4) €=26.1896(10)
alpha=92.004(1) beta=96.554(1) gamma=115.774(1)
Temperature: 293 K
Calculated Reported
Volume 2102.51(14) 2102.51(14)
Space group P1 P1
Hall group P1 P1
Moiety formula C48 H34 04 P2 Si [+ solvent] ?
Sum formula C48 H34 04 P2 Si [+ solvent] C48 H34 O4 P2 Si
Mr 764.78 764.78
Dx,g cm-3 1.208 1.208
z 2 2
Mu (mm-1) 0.174 0.174
F000 796.0 796.0
FO000' 796.88
h,k,Imax 11,11,32 11,11,32
Nref 16532[ 8266] 16270
Tmin, Tmax 0.973,0.986 0.578,0.746
Tmin' 0.967
Correction method= # Reported T Limits: Tmin=0.578 Tmax=0.746 AbsCorr = MULTI-SCAN
Data completeness= 1.97/0.98 Theta(max)= 25.999
R(reflections)= 0.0672( 11254) wWR2(reflections)= 0.1965( 16270)
S=1.031 Npar= 980
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5. NMR Spectra

0000 —

Jn

¥85'L —

y1-0461. 2. fid
BF4
S

L)

¥?l'e
=00'¢C

(ppm)

f1

000°0-—

1997V —

(0]
BrBr

OMe

L

=00°¢

6.5

7.0

16.0

).5

f1 (ppm)

S20



61°9G9 —

699/
OONNW
ceLL

88'€0L —
00201~
€5 LI —
8Lyl
YO6LL~
20'5ZL
ze'szl
9g'8zL =
oL€€L ~

SL'ESE~
AT
962617

y1-OMe—Br. 4. fid

0

BrBr

OMe

(ppm)

f1

000°0- —

LySL —

8ye'ec —

Q...

|

SO iy

*=0'¢
¢6’L

ﬁo.m
0z

6.5

7.0

T
7.5

8.5

9.5

16.0

f1 (ppm)

S21



696G —

699/
OONNW
ce Ll

ow.morm
26'S01

vrou
ST UL~
0£°ZZ)

oLLEL~
ogzel
zrsel

G6°001
9e'19L 7
esv9L 7

Q...

y1-0640-0325. 2. fid

SO iy

(ppm)

f1

0000 —

8cl'c —

c6e'e
96¢°¢
0og'e
v0€’e
80€°¢E

H/HJ

a2,
<Osh

(+)-SPOSIOL (4)

1

¥20'T
480'T
202

Rgoz

£1 (ppm)

S22



000°0- T 0000 (
008 j/ B mmw.o/ o
L1870 LS 9290 S
G980 1 8890
9/8°0 1 w2120
G68°0 1 s ovs0
66870 - 8Le 71870t T
G06°0 F Sy 2 :\m.oxw /J
orm.om T~ vzl wvw.ow .-
8160 980
ze60F — ooz o _wm.o_ﬂ
9601 — co’e 6880 T
mvm”oﬁ - me - sosof = o
ve0’L 1 — »90°L [ @Nm.oL o
0v0°L €€6°0
G590} > 856701 Lo
204 Y gz i
ol ; _ese L A
oeL'L LS ez o
€eLL | soe'L |
1oL o Nrm.i o
E9L°H] ey F
16L°L ] viGL

T . o -
il < Sle)

S~ -—== I 00¢

9G¥ 1 L BLYL] ;
L9V} ] LS 92911 e
(YA — . . 1€9°1
v | - oo o & SY9'L o
08Y'L 1 s~ 9G9°L
€87 1 = 9871
187°L ] = €611 L=
86¥'L © oG]
905} _ oLy i
GO} LS 9689 e
8/9°L 1 916'9
G89°} 1 - Y169
€69} 1 r< 916'9 s
G69°L 1 2669 16|
2021 o 669 = - W 00g°
Y021 T 0102 o~ M 4 167 -
| — - . EL0Z — = 66'g
022} HEsvLLd I - === » 10z
62L L ] 9912 = = 66}
LELL ] - 80Z'.1 .,P J s
Y61 ] i zizs] TN e
0S6°1 1 AR ) ==
vzZ1'z L wmm.ﬂ = o) o ® e
1212 z8¢°L
¥51Z ] ) ommi O“N/O oNg = i
9512 1 _ LS oovL e
RS S movi 0
AVE'S vHO b - 80V'. o
YEL Y] o %) KA 1 e, K
YIRS e _sevL] o P o )
29/, o - 1S
2Ll v = = BSYLA =
9z L" 2 A -

(ppm)
S23

f1



899/
00°LL

ce Ll
28'8.

GZ'801 ~.
SOvLL
€LGLL
YZShL W
€8°LLL
ogzzl

L6 LEL N
tezer
grgel”

PLZSh~
9rgsk~
62709l =
88°091 <

y1-0569-2021-C. 3. fid

L]

=
)
=

=

A K
o o..inv
&0

w

Lo

T
180

T
190

00

(ppm)

1

000°0-
Bw.o/
¥29°0
9120
Y20
8280
0580
¥58°0
16807
2980 q
2807

~

- 0@

0880
6880
el
gsz'L
0/5°L
16G°) 1
6651 1
G09°L |
€291 |
ze9'L
119°}
589°L |
G69°L |
LOL'L
ZLLL
6LLL"
viLY
g8Ly
1£6'9
6€6'9 |
156°9 1
65691
2169 1
v16°9 1
06691
€669
800°Z 1
LLOZ A
YA
A
s
8vL L
€0Z'2]
10z
9Lz
022, ]
92T L 1
16211
vz L]
£6e2 |
16€°L
oLs ]
FivL
8Ly
Yev L
Gy L
TGopL-

-

Me

o}
0
Yo
Me

v 88'G S
= $0¢
Mupie

g6g

ver-
8¢

Fo0¢

81
g

66
A 601 =

(ppm)

f1

S24



899/
OONNW
ce Ll \
18'8.

S0'80L
6 vLL
9Z'SLL
LESLL
zosi’
egzzL

9L LEL~.
cezel
zogeL”

06'LSL ~
XETN
SL09)
¥8'09L ~

wdm—20210916-L—S-H. 3. fid

Me

(o]
Mo
o}
0
o
Me

(ppm)

T
100
1

T T T T T T T
170 160 150 140 130 120 110

180

190

T

0000 —

LvSL —

009

(ppm)
S25

f1




0000 —

8860
500°4 /
GLLL

szLL BN
geLL N
ZrLL

651°€ 7
Gr1eq
161°¢ |
90Z°¢ |
6069 1
6269
9€6'9 |
8£6'9 |
7569 1
1569 1
226'9 1
G16'9 1
8/6'9 1
0869 1
0669 1
2669 1
800°Z 1
01021
920°2 1
8202 1
8€0°L 1
Zv0°L
9502
1902 1
0s12 1
v8L L
681°L 1
861/ 1
1022
202°2
02z L
1222 1
0£z2 |
vz L |
6vZ L
1622 7
18227
29z'L
99z,
08Z°2
€872
1821
00€°2
s0e2 ]
oLe'L
sLes
8z¢,
zee L]
gce s |
6ve L
£5eL
[
z61°L
z152
€252
£vS L
v9gL°

1780-1-H.4.d

SLL

Fooz

f1 (ppm)

oLleel —

11780135

T T T T T T

T

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190

T T T T T T T T T T

T

70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90
f1 (ppm)

80

190 180 170 160 150 140 130 120 110 100 90

S26



2626l —
0ov've —

182'GY ~
295°9%

289'9L
00022
11820
YEL'60L 7
LEE0LL |
99€°0LL |
S00vLL
Y99 vLL |
889vLL |
995211
G29'LLL 7
L¥8'LLL
296211
ovzeLL
goz'sLl
£0v°0ZL |,
9L'0zL o
ziveTL
885'€Z1 7
voL'LEL
szi'Lel >
lzvTel
Lzo'eel
Zro'eel
ziseel
189°€El
129'951
1¥2°951 A
162851
988'851
051°094
04£°094
2.9'291
¥86'291
500°€91

11780-1-C.1.d

-10

110
f1 (ppm)

210

0000

L¥9'L
6591
25821
15821
905V 1
€25V 1
8ES V1
GGGV T
109°6 1
819G
16291
96291
19291
69291
v11°91
8¥6°9 1
256791
996791
12691
91691
600°Z 1
920°. 1
SY0°.L
82071
960°Z 1
€EL LT
8€L'L ]
€Y1 L
LGL'L
9517,
28LL
261°L 7
9617 1
02" L
60C°L
SLe LY
622 L
IR |
0SC .
8GZ LA\

—

—

e

/ //[/,f .

_—

N
[ee]
N
~

|

N O
o
™ N
[
.
S—

=" 100¢

— *160

8¢
260

= 720¢C

8’1
8'¢C
160

(ppm)

f1

S27



L6'ce
€0'eC
0s'6C
6962
8862
10°0€
12°0€
9¥'0€
S9°0€

65'SS

B.mmk
8L°0bL
06°041 1
vL'GLL
v0'9LL 1
90'911 1
€8'8Ll
68'8Ll
S0'6L1 1
AN
69611 1
L2611
vLLZL
95121
86721
0052}
v0°'821
16821 F
9€'621 1
8€'621
12281
£8'2€l
aLveL
I ACTR

T

CEPEL

v6'9G1
wo.nm_\/
19'651 V.

0,651
L7191

Ly'iolL
€6°€91

€0'v91L

0¥'90C —

5. fid

y1-1-N-C.

—

210

-10

90

220

T

230

£1 (ppm)

6v'6cl —

3. fid

y1-1-N.

(ppm)

f1

S28



0000 —

6180 —

vivL —

€v0°C
8¥0'C
¥S0°C
650°C
S90°C

66.L°C
0c
%95

|
el
©
T T T
2.0 1.5 1.0 0.5

7.5

T
8.0

f1 (ppm)

19'62
9,62
16’62

ccoe
L£0€
€5°0€

G9'es —

eLoLL
SLoLL
16011
c9'SLL
€8°GLL
0€'8LL
ge8ll
GLeLl
8L'6LL
v6'6LL
veoct
JAKZA 0N
S6'vel v
9lL'seL
g9°/2L 7
L.8¢2L
g8'cel
ceeel
Yo' veEL
LGvEL
L0°S€L

G6°LGL
vo.mm_\/
Le'6st V.

6€°651

i
3
«
s
q

Wyc-01-17.1.

110

T
130

T
140

150

210

f1 (ppm)

S29



wyc-01-17-1-cry.1.fid

6d

135.231

T
00 250

T
-50
f1 (ppm)

S30

T
-100

T
-150

T
-200

T
-250

T
-300

T
-350



10

£1 (ppm)

(ppm)
S31

f1

(=}
0000 — ks
e 15°62
9.'62
1 9662
GlL'0¢
. Preoe
F=  €50¢
€/'0¢€ veeclL
. s 81201 8v'6cl
MDONV Fad 12201 1 €G5°62L
g78¢ 82601 1 95'6Ck
SvL97 L% 95601 09'6Z1
VAN R 85°€Ll 1 89°0€L
9929 . EV8LLT LL0EL /
89/°91 F  €8'8LL1 mm.rmr/
8189 €8°€Z1 ] 8YLELAL
G68'9 1 o Zv'oTi Lel =
66891 © pE6ZL] cliel
916'91 8v'6Z1 vocelL —
61691 LS es6zL )
6969 | T ogezh A MMMM >
9/6'9 1 . 0962l
0869 1 F< 90°0€l 1
9669 1 ~ 89°0€! 1
6669 1 o 522081 f
800°L 1 “_eeiet ov'9gL —
8L0°L 1 T |
¥Z0'L 1 Lszgely
120721 4 zoerf
0€0°Z 1 . rozeLat
1€0° 27 Fs  vLEELT
Zv0 L ohmm_\
SY0°Z e 9¥'9EL 6L°0VL~\
650°L (¢ 6107l 9govL 7
FAWA — 9g'ov
QLI — L2 mhowr/ o
vl —— LERA TR\ oo
VR — . ELrzoLd 55
1612 Fe  €8°29L
1912
G912 -
691°2 1 [ r~
0812 ] o
v8L L] Lo
881°L
661°L 1 R
£0Z°2 1 Lo
0.z 0¥'902
mwN.N; ©
60€L 1 ~ < =
9€€eL ] o .=
ZGe/ ] LS«
21€11 <
2w . 1




YL-Ligand-2. 1. fid

105.24

OPPh,

————————r—————r————————
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 —-170 -180 —190 -200 -210 -220 -230 -240
£1 (ppm)
yl-s—1.4. fid NONNSTSTWOLON®MS 0 < N o

TNANODOONL MO [To) < o o
AR RERARARN Q e © o
NNMNNMNMNNMNNMNNMNNMNNMNMNO ™ N - o
- CO2Me
NHAc
8a /
e L
o 0
(32} N
r T T T T T T T T T T T T T T T T T
). 5 10. 0 9.5 9.0 8.5 8.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.
f1 (ppm)

S32



000°0- —

gee’l
oot
e’
Z19°L

oEe\

veL'e —

0c0'L
NmN.h/
va.hW

8ve L

mwm.hW /

v8€°L
vav'L

cLy' L

yl-Et-s.1.fid

CO,Et

NHAc
8b

F60'¢c

Fosz

F00'¢

190

Hos

L~

10

1 (ppm)

0000

18971

evi'e

188°'¢

090°Z
€9¢°L
81€'.
6€€°L
19€°L
cle L
06€°L
v6E L

yl-4-Cl-S-re.8.fid

1

JE

W
_—

COzMe

—

NHAc

8c

Cl

F00'e

=9¢€’e

10

1 (ppm)

S33



000°0-—

G09'L —

gele— TT————

ge8e——

CO,Me
NHAc

y1-4-Br—-20210718-RE. 6. fid

Br

=00'¢

£1 (ppm)

0000 —

2091 —

ovl'e—

098¢ —

G60°L
vaN”
662°L >
6LE L
GEV' L \

yl-3-ClI-S-re.9.fid

COzME

NHAc

8e

Cl

)\

Fooe

=ye

6.0

2TV
=/6'0

10

1 (ppm)

S34



000°0- —

€L9’L —

9v0'¢c —

188°€ —

0102
651°L
LIV
9612
v9Z' Lt
z8T LT
oeL
zov'L
8ey’L
0192
089'2

yl-2-Br-S-re.7 .fid

Br

COZME

NHAc
8f

Fese

Foze

o
—

1 (ppm)

000°0-—

cvoe —

—

cL8'e

y1-2,4-Cl-s. 6. fid

Cl

Co,Me

NHAc

Cl

8g

bE

moLe

1 (ppm)

S35



8L'€C —

8¢S —

899/
OORNW
ceLL

¥6°G¢Cl

mw.wm_\/
9€'6C1 ¢
v6'6Cl -
crLel /
mw.vmr\

68 Vel

€L'g9l ~
€€°891 —

cl
CO,Me
NHAG
8g

y1-C1, C1-20180718-C-re—1. 5. fid

C

10

f1 (ppm)

0000 —

vc0'¢c —

G98'€ —

yl-Br,F-s.8.fid

COzMe

Br

NHAc

8h

k2

F50°¢€

001
Fose

10

1 (ppm)

S36



9'601-
€9°601-

y1-Br, F-s-F. 9. fid

>

Br

COzMe

NHAc

8h

Lo

(ppm)

f1

e6'¢ce—

89'¢S —

8992
OONNW
ceLL

6evLL
L9viLL
08'6LL
sooct /
9G¥l
S9'vel
18'S¢l —
€8'8¢C1 —
9v'0¢€L
gg'ocl
g9'0€l

197091 ~
€L'e9l —
zZL'g9L
628917

y1-Br—f-c. 4. fid

Br

COZME

NHAc

8h

£1 (ppm)

S37



0000 —

62—

6LLCc—

LLLE~
g8eg8'c

6EY'9 —
819°9 —

LIVL~
69C°L—

y1-3. 5-0Me——s—h. 16. fid

COzMe

MeO

NHAc

OMe
8i

18

Fegz

/61°9
o6z

oo’
€Ll

990
=660

3.5

4.0

8.5

9.0

£1 (ppm)

80°€C —

192G~
ce'ss —

899/

-

00'LL
ce Ll

9G°L0oL —
Sv'L0L —

962l 7
00ZEL
0Z'GEL

95°091L —
9G°G9l ~
86891 ~

y1-OMe—C. 3. fid

COzMe
NHAc

OMe
8i

MeO

N

I

S —

(ppm)

f1

S38



0000 —

16S°L —

col'c—

I]

€68°€

yl-F,CF3-S.1.fid

NHAc

I,

=Gl'e

=Gc'e

L

10

1 (ppm)

84901~ —

v2'c9-—

y1-f, CF3-S-0821. 4. fid

C02M8

NHAc

f1 (ppm)

S39



Sl'le—
1€'8€
8G°8¢€
6.'8¢
00'6€

12'6¢€
441>
€9'6€
00'¢s —

vy oLl
89'9LL
09'6LL
v9'61L1L
€8'lch
1 {\x44%
8lL'zeclh
€s'vel
0Lvel N
go'scl
69'9¢lL
19°2¢L
0g'6clh
[4°N14"

€865 ~

NHAc

y1-F, CF3-c20210902. 11.

T
180

T
190

00

(ppm)

1

0000 —

L¥9'L
1G9'L

686°L —

[#AVR
180°¢€
L01°¢€
LcL'e
LEL'E
svl'e
GolL’e
08L'e

ceL’e —

8981
288y
188V
9681
c06'Yy
9L6'v

/

226'S —

cL0°L
8.0°L
280°.
98072
¢60°L
8602
coLL

1ez'2”

0S¢,
9G¢’ L
v9¢'.
PATAVA
| YXAVA
8/¢'.
c8c’ L
c6e’ L

1)
(o)
N
~

goeL

60000l
- <O
NSNS

y1-06102

J
J

J
]
i
i

—

[

CO,Me

NHAc
9a

—

=00'¢

=00¢
Fese

(ppm)

f1

S40



000°0-

wNN.Z/
9L |
TR
1S2°1 1
18671 1
€L0°€
Eo.L
80L°E ]
CIRCE
zzLe |
gele
eslLe |
191°¢€
9LL'Y
621 |
YEL'Y
IARE
oLy |
vaj_
0917
CIRS
8111
18LY A
0611
9611
mmr.i
wom.g

—

G

m—

~ndir—

8Lz¥
9zT ¥
L8y
658 7
098’
0.8t
6.8V
068°t 1
9/6°'S

666G

mmox/

6602
€0L L
6012
yLL L] ﬁ
6LLL
zve L]
6vCL
5522 ]
652°L
Y9z L
%9z'2 1
022
Vil
8221
©8Z°L |
5621 1
og s
%0e'2
oLE L

CO,Et
NHAc
9b

m

|

lee

*=¥6'¢C

20°L
wmt‘.r

Fzoe

F00°L

880

02
Fee

(ppm)

1

0000 —

986'| —
zz0'e
9g0'e
950°€
L20°€
soret
ozLe-f
oﬁ.m\
veLe
Lzre—

or8'v
G688’V
0981
698t
V.8V
8881

6809 —

y1-4-Cl1-p—0822-re. 7. fid

CO,Me

NHAc

9c

Cl

Lo

m

L

Fsoe

R
-
s¥=}
- -

Ho¢e

F90cC
Fe0C

(ppm)

f1

S41



0000 —

186°L —
oLo’e
v2c0’e
Sv0'€
650°¢
c60°¢€
L0lL°¢€ V.
PAAR
44
6¢L°€ —

L¥8'v
G68'Yv
098
048
v.8'Yv
6881

€609 —

2969\
€86'9
GlC L~
LoV L~
(442 /

y1-4-Br-p-0822-re. 8. fid

CO,Me

Br

Fere

Fees0

ooz

66°1L

(ppm)

1

000°0- —

80L') —
900C— ————

9g0'€
050°€

0.0°€

¥80°€

SLe~t —
osL'ef T
omvm\

soL'e

rLre—

168
G98'v
048V
6.8V
881
6681

1009 — —
096'9
mom.L
216'9
91691
0869
¥86°9
1669
¥66°9 7
2669
S00°Z
1102 ]
0602 1
00Z°L ]
6122
€22 L -
Bz ]
ZET'L
GezL
Rac R
eI
fBozL-
j&}

ﬁ[ﬁ

C02M9

NHAc

y1-3—

Cl

9e

Fzo'e

0’
W._Mo._‘

oz

(ppm)

f1

S42



0000 —

9¢LL —
€96°L —
[4° 1
181°€
161°¢
glc’e
L62°¢€
€Lee
cee’e 7
PAZR
leL°e—

068t
G06'V
oL6'¥
Ge6'v
626V
Sv6'v

y1-2-Br—p—082

y

CO,Me
NHAc
of

Br

60°€

¥66°0
£66°0

e

F00'L

F06'0

7101
Reo'L

A
960

8.5

9.0

(ppm)

1

0000 —

696'L —
cLL'e
ogL'e
8vl'e
goL'e
652°€
mmm.mk
A
olee
62.°€—

198
8.8V
[4°:° 04
G681
8681
Sl6'v

680°9~,
60197
0zL'L
ovLL
[SYA A
G8LL
0022
5022 \
2Lz L
9/€2
18€2

y1-di—-CL-20210901. 28. fid

J

Cl

COzMB

NHAc

Cl

99

_J

=16'C

60

(ppm)

f1

S43



v0'€C —

96'v€ —

612G~
gszs”

899/
OONNW
ce Ll

12121
otmﬁy
66'LEL\"
vLZEL
%.mm_x
60°SEL

d

®.10
@ ©
- o
N~ ©
g
N/

y1-di—-CL-C-20210901.

Cl

COzMB

NHAc

Cl

99

f1 (ppm)

000°0- —

8€L’ L —
046°L —
ccl’e
Lvl'e
1S1°€
9/L1L°¢€
PACTAS
¢8c’e
zoee T
8lLe’e
ogLe———————————

—

198'v
€881
188'%
€06’V
106’V
[44-a4

1209~
26097
096°9
196'9
186'9
886'9
Noo.&
800°L
z9L'2
LIVL
€8L'L]
861°L o
oN.ﬁ =
. o
98Z'L 3
Q

|

26211
90€°Z 1
€L

Br

y1-06104-10-p. 12. fid

J

0L
Bzo'L

l'e

¥v0'L
¥80°}
=160

(ppm)

f1

S44



Lco’elLl-
G00°€LL-
000°€hL-
€86°¢ClL-
1/6°¢LL-
c96°¢cllL-

14. fid

y1-06104-10—p—f.

Br

Lo

(ppm)

f1

L0°€C —
LLLE—

(A x4c]
§g'cs

899/
OONNW
ce Ll

L9'VLL
18 VLl
86°6L1
ccocL ~
9/.vel
98'vcl
€8'Lel
18°LEl W

l6'LEL

60°09} —
8gzoL

y1-06104-10—p—C. 13. fi

Br

(ppm)

f1

S45



0000 —

8¥9'L —
000'C —

€Lo0’e
1c0'e
810°¢€
190°€
v.0°¢
vmo.m\
60l°¢
8v.'€
c9L’€ v.

S¥8'v
6381
G988’y
€8V
6.8V
€68

€€6°9
rmm.m/
8€C'9
144%°)

S¥€9
_‘mm.ww
1S€°9

99¢°L —

y1-06102-6-0615. 5. fid

CO,Me

MeO

NHAc

OMe

9i

*20'e

Feoz
£e
09

=o'l

7680
JG6'L
=00’}

8.5

9.0

f1 (ppm)

LL'ee—

€6'LE —

ze28
€625~
1zss”

899/
OONNW
ce Ll

68'86 —

[4AVXV]

86°LEL —

18091 —

19691 ~
LocLL —

y1-06102-6-C. 3. fid

COQME

NHAc
9i

OMe

MeO

(ppm)

f1

S46



0000 —

0v9'L —
186°L —
€elL’e
A4
L91°¢€
c8l’e
96¢°¢
LLe€
LeeeT
Sve'e
GG.'€—

€981
1/8'Yv
z88' v
c68'v
968t
LL6'Y

8¢0°9
mvo.wv.
[XAWA
vl L
9917,
99¢'.
wmm.h/
¥6€°.
SOV L
Ly L
LG
816G L
GeG' L
ces’.
6€G°L

)
o <
[roggte)
NN~

y1-06102-5-0615. 7. fid

|

CO,Me

CF;

-

=10¢

F90°L
2oL

=le

Fzo'L

F06°0

0L
v00'}L
F00'}

(ppm)

1

(449 %
om.N_‘_\-W

6c'clL-

G0'¢9-—

y1-06102-5-F. 5. fid

CO,Me

CF;

(ppm)

f1

S47



08¢z —

seLe —

JINZ-ENS
15267

899/
OONNW
ceLL

08'GLL
€0'911
£5'6L1
€222 |
RS
SEvzL
€672
82'9Z1 4
1921 4
Se'9Z1
L1921
Sb'9ZL
8¥'9Z1 7
25921 -]
18'9Z1 -
vw.owi
€921

¥1'621 ]
21°621 ]
61621 1
gz'6zL

T

08191 —
0e'v9L
61691 ~
99'LLL —

y1-F, CF3-C-1. 3. fid

CO,Me

CFs3

T

T

T

130

10

150

160

220

230

(ppm)

1

0200

80601
12601
S¥6°0
Log”
Sog”
6L€
[£4%
er4
62¢”
Lee
gee”
6ve
€6¢”
8G¢”

LLe

SL9

659
129
L9
089"
89
689"
269
969
c0L
S0L
A7A
47A
€cL
S06°
olL6

g

L
L7
1

1
:ﬁ
L -

1

Et

11

f1 (ppm)

S48



0000 —

6189
6€8'9
990,
980°L V
viL'L
vmr.\.*

Y92 L

wyc-01-23-s1-1-H.1.fid

/]

13

Boc‘

Fors
Foo's

Foou

Too
WNO.N

Fooe

Feot

Fee1
Feoz

f1 (ppm)

S49



6. HPLC Charts:

(R)-9°9-Spirobiphenoxasilin-diol:

0,
SeoE

(R)-SPOSIOL
<Chromatogram>
mAU
305 5 PDA Multi T 254nm,4nm
] b
] :
20 @
10+
D-
00 25 50 75 100 125 '
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 6.857 335050 29178 50.113
2 9.184 334435 20570 49.887
Total 670385 49747
<Chromatogram>
mAU
@ PDA Multi 1 254nm,4nm
] =
400 ©
300{
200
100
o4
~
o ®
T — T — 1T T T
0.0 25 5.0 75 10.0 125
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 6.853 5022857 441188 99.645
2 9.212 17902 1113 0.355
Total 5040759 442301
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<Chromatogram>

mAU
: | PDA Multi 1 254nm.4nm|
100+ ]
4 w
75
50-
25-
s
0] A 2
T L — 1T T T T T T
0.0 25 5.0 7.5 10.0 12.5
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit | Mark Name
1 6.854 1187059 103743 99.853
2 9.197 1743 114 0.147 M
Tota 1188802 103857
(8)-9°9-Spirobiphenoxasilin-diol:
<SP0
"«.3_ OH
: : ': :jOH
o]
(S)-SPOSIOL
<Chromatogram>
mAU
PDAMufli 1 254nm, 4nm
ph
5.0
2.5
:
I I T I
0.0 25 5.0 7.5 10.0
min
<Peak Table>
PDA Ch1 254nm
Peak#] Ret. Time Area Height Conc. Unit [ Mark Name
1 6.886 3172 284 3.188
2 9.268 96337 5856 96.812
Tota 99509 6140
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Methyl (R)-acetylphenylalaninate (9a):

COZMe
©/\N/HAC
9a
<Chromatogram>
mAU
E g ~ PDA Multi 1 254nm,4nim)|
7.5 = 2
5.0
2.5
0.0+ J
T LU T i T L 1 T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.608 108715 7874 50.465
2 11.292 106710 6546 49,535
Total 215424 14419
<Chromatogram>
mAU
] b PDA Multi 1 254nm.4nm)|
] ]
25 @
20
15
10
*] g
o] J N
T 1 1 T L 1 L —71
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.554 383670 27219 96.573
2 11.351 13615 803 3.427
Total 397285 28112

S52



Ethyl (R)-acetylphenylalaninate (9b):

CO,Et
©/\l:l/l-lAc
9b
<Chromatogram>
mAU
75 2 PDA Multi 1 254nm,4nm|
p ; §
=]
50+
25
o )
| 1 ] 1
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 8.200 877916 72584 50.020
2 10.308 877228 55907 49.980
Total 1755144 128492
<Chromatogram>
mAU
w PDA Multi 1 254nm,4nm|
] :
40
30-
20-
10-]
1 &
<+
| =
0-
| T T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 8.215 551635 45854 97.493
2 10.454 14187 1075 2.507
Total 565822 46929
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Methyl (R)-2-acetamido-3-(4-chlorophenyl)propanoate (9c):

CO,Me
Q/\N/HAC
Cl
9¢c
<Chromatogram>
mALU
] 3 L] PDA Multi 1 254nm.4nm
. @ (o
12.54 = o
10.0
7.5
5.0
2.5
G_ﬁ_:—_/\’\ow_—.
O.OI o '2.|5' o 'sfol o '7!5' I10|.0I '12|.5 '152.0 1?|.5 '26.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 10.894 216289 13329 50.244
2 12.713 214188 11790 49.756
Total 430477 25118
<Chromatogram>
mAU
40 = PDA Multi 1 254nm,4nm
: E
304
20-
10-
1 2
:g)h\/u.\,_ o
C|_
CI_UI o 'z_lsl - 'sfol o ?!5' 10‘.0' '12|.5 15‘.0 o '1?'_5' '26.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.838 646966 38822 97.384
2 12.791 17380 1007 2.616
Total 664347 39829
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Methyl (R)-2-acetamido-3-(4-bromophenyl)propanoate (9d):

COQMG
m—lAC
Br
9d
<Chromatogram>
mAU
§ © PDA Multi 1 220nm,4nm
; - =
400 pan @
300-
200
100-
; )
Ly 1 T T T 1 T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 220nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.505 7609948 438031 50.121 S
2 13.476 7573254 378620 49.879 v
Total 15183202 816651
<Chromatogram>
mAU
§ PDA Multi 1 220nm.4nm
150 -
100
50
7 oy
] 3
_ 5 ) 5
ﬁ_
O_OI o I2_|5I - I5?0I ?!5 1DI_D I12|.5 15|_0 I1?I_5I I2tl).0
min
<Peak Table>
PDA Ch1 220nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.461 3051005 170236 97.708
2 13.443 71571 3490 2.292
Total 3122577 173726
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Methyl (R)-2-acetamido-3-(3-chlorophenyl)propanoate (9e¢):

Cl CO,Me
mAc
9e
<Chromatogram>
mAU
_ @ o PDA Multi 1 254nm,4nm|
7.5 = =
5.0
2.5
0_0_ _l
0.0 ' ' 2.‘5 ' ' 5?0 ' ?!5 ' 1[1‘.0' '12|_5 '1,%_(: '1?|_5 '26.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.779 111367 7865 50.137
2 11.120 110757 6995 49.863
Total 222123 14860
<Chromatogram>
mAU
50 2 PDA Multi 1 254nm 4nm|
py
40
30
20
10+ a
T 1 T i T T 1 T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.720 702681 48737 97.048
2 11.155 21372 1229 2.952
Total 724053 49965
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Methyl (R)-2-acetamido-3-(2-bromophenyl)propanoate (9f):

Br
CO,Me
NHAc
9f
<Chromatogram>
mAU
1251 § - PDA Multi 1 254nm,4nm
] e @
3 (4]
10.0-
7.5
5.0
2.5
O.OEM——""‘“’A‘“‘"J%
T L LI T 1 1 L
0.0 25 50 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.906 213077 12657 50.101
2 13.536 212220 10396 49.899
Total 425297 23053
<Chromatogram>
mALU
i = PDA Multi 1 254nm.4nm
25 o
1 =
20
15
101
5 ~
] @
1 2
L I L N T 1 T 1 T
0.0 25 5.0 7.5 10.0 125 15.0 175 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.839 452502 25994 95.664
2 13.627 20511 1113 4,336
Total 473013 27107
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Methyl (R)-2-acetamido-3-(2,4-dichlorophenyl)propanoate (9g):

Cl
/©/\/C02Me
rilHAc
Cl
99
<Chromatogram>
mAU
g PDA Multi 1 254nm,4nm
= &
=1
o
5.0
2.5
0.0- AN
00 25 50 75 10.0 125 150 175 200
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.085 102042 6813 50.017
2 12.692 101972 5358 49.983
Total 204014 12171
<Chromatogram>
mAU
] § PDA Multi 1 254nm.4nm
30 _
4 [=2]
20
10
:% :
) J o
G_
O.OI o I2.|5I - .5!0I o I?!SI I1DI.0I I12|.5 I1E:.O I‘ITr'I.SI I2(I).0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.996 474860 30526 96.422
2 12.751 17622 962 3.578
Total 492482 31488
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Methyl (R)-2-acetamido-3-(2-bromo-4-fluorophenyl)propanoate (9h):

Br
CO,Me
lilHAc
F
9h
<Chromatogram>
mAU
§ PDA Multi 1 254nm.4nm
= ©
1 =
15+ 2
‘IO—-
5]
0-
0.0 ' ' 2.‘5 ' ' 5?0 ' ?!5 ' 10‘.0 '12|.5 '151_0 o 1?‘.5 '26.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.500 297037 19298 50.033
2 13.416 296650 14918 49,967
Total 593687 34216
<Chromatogram>
mAU
40 3 PDA Multi 1 254nm 4nm
] °
30—-
204
10-
<+
| 2
ﬁ_
O.OI o I2.|5I - .STOI o I?!SI I1OI.U I12|.5 I1E;.0 I‘I?'I.SI I2tl).0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.441 611751 38612 96.501
2 13.486 22183 1193 3.499
Total 633934 39805
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Methyl (R)-2-acetamido-3-(3,5-dimethoxyphenyl)propanoate (9i):

MeO CO,Me
lilHAc
OMe
9i
<Chromatogram>
mAU
75+ = PDA Multi 1 220nm 4
1 % Q‘ ULl nm.,4nm,
8 5
50+
25+
0 AL
! ' ! I ) 1 1
0 10 20 30 40
min
<Peak Table>
PDA Ch1 220nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 33.884 4738955 73832 50.252
2 37.424 4691346 68218 49.748 SV
Total 9430301 142051
<Chromatogram>
mAU
@ PDA Multi 1 220nm 4nm|
2
50
25+
1 2
Jd 5
0 - 1|0 2‘0 3'0 4‘0
min
<Peak Table>
PDA Ch1 220nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 33.839 4063897 64416 98.004 S
2 37.781 82764 1451 1.996
Total 4146661 65867
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Methyl (R)-2-acetamido-3- (2-fluoro-5-(trifluoromethyl)phenyl)propanoate (9i):

F
COZMe
lilHAc
CFs
9j
<Chromatogram>
mAU
20 % Eé PDA Multi 1 254nm,4nm
[ o
15
10
51
R |
0.0 I I 2_|5 I . 5?0 I ?!5 I1DI_U I12|.5 I15|_0 I‘l?'I_SI I 2[I).0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.482 221433 20795 49977
2 8.367 221635 19479 50.023 W
Total 443068 40273
<Chromatogram>
mAU
=4 PDA Multi 1 254nm.4nm|
=+
50+
25
T3]
] 3
4__:-)\«1"‘-\_/\ -
C|_
0.0 S 2_|5 - 5?0 I 7.5 10|_C| I12|.5 I1E:_0 I‘I?'I_S I 26.0
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7470 618492 57514 97.756
2 8.395 14197 1251 2.244 v
Total 632688 58765
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Et
11

FID1 A, Front Signal (2015203 13ALS-TEST20190313 2021-11-05 12-15-25WYC-01-24-2.0)

pt ]
o0
SD—-
?D—-
E-D—-
SD—-
] £
L3
b L]
- L
40—
30 J L [ A
T T T T T T T T T T T T T T T T T T T T T T T
1] 5 i [} 15 20 i
Area Percent Report
Sorted By 1 Eigmnal
Multiplier 1 1.0000
Diluticn 1 1.0000
Use Multiplier & Dilution Factor with IETDa
Eignal 1: FID1 A, Front Sigmal
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*a] [ph] ¥

1 Z3.970 BV 0.0726 &7.38173
2 24.180 VB 0.0736 7.14509

13. 75987 90.41273
1.47174 9.58727
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2]
=]
1

FID1 A, Front Signal (2019031 3ALS-TEST20190313 2021-11-05 12-18-25WYC-01-24-2.0)

23970

T

Eorted By
Multiplier
Diluticn

1.0000

UOze Multiplier & Dilutiom Factor with IETDs

Eignal 1: FID1 A, Front Eigmal
Peak RetTime Type Width Area Height Area
7 [mim] [min] [pA*a] [pA] %
e |--=-]-=----- R R e |
1 23.370 BV 0.0726 £7.38173 13.75987 90.41273

2 Z4.180 VB

0.

0736 7.14508 1.47174 9 _58727
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Boc

OMe

13

<Chromatogram:>
mAU

1500

PDA Multi 1 229nm,4nm|
1250
1000
750

] o
50 ~

b o3

250 [l

41—+ ———r
0.0 25 5.0 75 10.0 12.5

min
<Peak Table>

PDA Ch1 229nm
Peak#| Ret. Time

Area Height Conc. Unit Name

1

8.213

5894532

411065

50.115

2

10.224

5867520

170671

49.685

Total

1762052

081736

<Chromatogram>
mALU

o PDA Multi 1 229nm,4nm

<Peak Table>
PDAChH1 229nm

Peak#

Ret. Time

Area

Height

conc.

Unit

Name

1

8.3689

3400611

236194

91.341

2

10.435

322362

8991

8.659

Totall

3722973

245185
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