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1. General information & Materials

1.1 General information HRMS (ESI) Mass spectra were recorded on lon$JetCR
mass spectrometer at State Key Laboratory andutesof Elemento-organic Chemistry,
Nankai University. NMR spectra were recorded onracBer-400 MHz spectrometer.
HPLC analysis was performed on Waters-Breeze (2281 Absorbance Detector and
1525 Binary HPLC Pump) & Shimadzu (SPD-20AV UV-VIZtector and LC-20AT
Liquid Chromatograph Pump). Chiralpak 1A was pusgth from Daicel Chemical
Industries, LTD. The racemic standards used in HBiL@ies were prepared according to

the general procedure by using racemic BINOL déined phosphoric acid catalyst.

1.2 Materials: Dichloromethane was distilled over calcium hydridédimines4 and 6
were prepared from condensation of the correspgnalitehydes with amines according
to the literature methdd. chiral phosphoric acida-f were prepared according to the
literature!? Solvents for the column chromatography were distilbefore use. All

reactions were carried out under argon atmospheaeniell-dried glassware.

2. General Procedure for the Enantioselective Thre€omponent Reactions:

A suspension of ROAc), (2.2 mg, 2 mmol%), chiral phosphoric add5 mmol%),
alcohol3 (0.275 mmol, 1.1 eq) , imingor 6 (0.25 mmol, 1 eq) and 4A MS (0.1 g) in 2
mL CH,CI, underargon atmosphere was cooled t6 O0and then diazo compound 1 (0.3
mmol, 1.2 eq) in 1 mICH,Cl, was added over 1 h via a syringe pump. After cetign

of the addition, the reactiowas stirred for another 0.5 h and followed by additof
saturated aqueous NaHg@.1 mL) toquench the reaction. Solvent was removed and
the crude products were purified by flasthromatography on silica gel (eluent:
EtOAc/light petroleum ether = 1:40~ 1:20) to gihe three-component reaction products.
Diastereoselectivity was determined by 1H NNMPRectroscopy of the crude reaction

mixture.

3. NMR and HRMS(ESI) analysis data of compounds 54;h, 7a-i(5a, see [ref 4a], 5¢
see [ref 4Db])

(2R,39)-ethyl-2-(anthracen-10-ylmethoxy)-3-(4-methoxypheylamino)-3-phenylprop
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0 anoate (5bsyn): 62% vyield; 37:63 dr gyn:anti); 37% ee
\©\ (syn), determined by HPLC Daicel Chirapak IA, flow rate
©/\_)‘\O/\ 1.0 mL/min, hexane/ isopropanol = 90:10, 254 nm,
o Retention time:ginor = 8.4 MiN, fhajor = 11.9 min.);"H NMR
(CDCl;, 400 MHz)5 1.25 (t, 3H), 3.62 (s, 3H), 4.25 (q, 2H),
OOO 4.35 (d,J = 3.0 Hz, 1H), 4.47 (br, 1H), 4.89 (s, 1H), 5.16 (d
J=10.7 Hz, 2H), 5.66 (d] = 10.7 Hz, 2H), 6.35 (d] = 8.8
Hz, 2H), 6.57 (d,J = 8.8 Hz, 2H), 7.20-7.22 (m, 5H),
7.37-7.45 (m, 4H), 7.97 (d, 8.0 Hz, 2H), 8.03 (B 8iz, 2H), 8.45 (s, 1H)**C NMR
(CDCl;, 100 MHz)5 14.2, 55.6, 60.2, 61.4, 65.6, 82.2, 114.6, 11128,4, 124.9, 126.3,

127.2, 127.2, 127.2, 128.3, 128.8, 131.2, 131.9,713140.8, 152.070.9; HRMS (ESI)
calcd for GaH3oNO4[M + H]* = 506.2331, found 506.2326.

5b (syn)

_0 (2S,39)-ethyl-2-(anthracen-10-ylmethoxy)-3-(4-methoxyp
\©\ henylamino)-3-phenylpropanoate (5hbanti): 55% ee(anti),
determined byHPLC (Daicel Chirapak IA, flow rate 1.0

0 mL/min, hexanefisopropanol = 90:10, 254 nm, Retention
time: tminor = 18.9 min, tmajor 47.7 min.); *H NMR
OOO (CDCls, 400 MHz)3 1.89 (t, 3H), 3.64 (3H), 4.15 (g, 2H),
4.40 (d,J = 4.4 Hz, 1H), 4.67 (dJ = 4.4 Hz, 1H)5.45 (d,J
= 11.7 Hz, 2H), 5.72 (d) = 11.7 Hz, 2H), 6.15 (dJ = 8.8
Hz, 2H), 6.54 (d,) = 8.8 Hz, 2H), 7.19-7.25 (m, 5H), 7.48-7.56 @&hi), 8.03 (d, 8.0 Hz,
2H), 8.33 (d, 8.8 Hz, 2H), 8.49 (s, 1HJC NMR (CDCE, 100 MHz)$ 14.2, 55.6, 59.8,
61.1, 64.7, 79.9, 114.6, 115.0, 124.2, 125.1, 12625.5, 127.6127.9, 128.2, 128.9,
129.1, 131.3, 131.4, 138.4, 152.1, 156.1, 170.7.

5b (anti)

(2R,39)-tert-butyl-2-(anthracen-10-ylmethoxy)-3-(4-meth
\©\ oxyphenylamino)-3-phenylpropanoate (5d syn): 55%
yield; 45:55 dr gyn:anti); 49%ee (syn) reacted withla, 52%
ee (syn) reacted withlb, determined by HPLC (Daicel

|IZ

Chirapak IA, flow rate 1.0 mL/minhexane/ isopropanol =

5d (syn) sS4



90:10, 254 nm, Retention tim&idor = 7.1 Min,tmajor = 8.3 min.);"H NMR (CDCk, 400
MHz) & 1.45 (s, 9H), 3.67 (s, 3H), 4.18 (br, 1H), 4.32Xd 4.5 Hz, 1H), 4.66 (d] = 4.5
Hz, 1H), 5.50 (dJ = 11.7 Hz, 1H), 5.74 (d] = 11.7 Hz, 1H), 6.19 (d] = 9.0 Hz, 2H),
6.57 (d,J = 9.0 Hz, 2H), 7.23-7.34 (m, 5H), 7.51-7.58 (m, 481D6 (d, 8.2 Hz, 2H), 8.38
(d, 8.2 Hz, 2H), 8.51 (s, 1H}*C NMR (CDC}, 100 MHz)s 28.0, 55.6, 59.8, 64.6, 80.2,
82.1, 114.6, 114.9, 124.3, 125.0, 126.4, 127.5,8,2128.0, 128.2, 128.8, 129.1, 131.3,
131.4, 138.7, 140.4, 152.0, 169.8; HRMS (ESI) cdiod CzsHagNO, [M + H]* =
534.2644, found 534.2639.

(2S,3S)-tert-butyl-2-(anthracen-10-ylmethoxy)-3-(4neth

\©\N oxyphenylamino)-3-phenylpropanoate (5danti): 72% ee

' (anti) reacted withla, 32% ee (anti) reacted with1b,

determined by HPLC (Daicel ChirapdR, flow rate 1.0

mL/min, hexane/ isopropanol= 90:10, 254 nRetention

time: tninor = 10.5 Min, hajor= 9.2 Min.);*H NMR (CDCl,

500 MHz)$ 1.46 (s, 9H), 3.63 (s, 3H), 4.22 @z 3.4 Hz,

1H), 4.44(br, 1H), 4.80 (dJ = 3.6 Hz, 1H), 5.24 (d]= 11.0

Hz, 2H), 5.64 (d,J) = 11.0 Hz, 2H), 6.34 (d] = 9.8 Hz, 2H), 6.57 (dJ = 9.8 Hz, 2H),

7.14-7.19 (m, 5H), 7.36-7.45 (m, 4H), 7.96 (d, A8 2H), 8.05 (d, 7.8 Hz, 2H), 8.44 (s,

1H); 3 NMR (CDCk, 100 MHz) 6 28.1, 55.6, 60.3, 65.2, 82.2, 82.2, 114.6, 114.6,

124.4, 124.9, 126.3, 127.1, 127.2, 127.4, 128.8,7,228.8, 131.3, 131.3, 139811.2,

151.8, 170.0.

5d (anti)

e (2R,39)-tert-butyl-2-(benzyloxy)-3-(4-methoxyphenylami
\©\ no)-3-phenylpropanoate(5e syn): 56% vyield; 54:46 dr
'?'H 0 J< (syn:anti), 84% ee (syn); determinedby HPLC (Daicel
©/\6)‘\0 Chirapak IA, flow rate 1.0 mL/min, hexanesbpropanol =
90:10, 254 nm, Retention timesidor = 6.2 MIN, fajor = 5.8
min.); *"H NMR (CDCk, 400 MHz)& 1.39 (s, 9H), 3.66 (s,

3H), 4.06 (d,J = 3.4 Hz, 1H), 4.28 (d] = 12.0 Hz, 1H), 4.57
Se (syn) (br, 1H), 4.68(d, J = 12.0 Hz, 1H), 4.80 (d] = 3.4 Hz, 1H),
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6.45 (d,J = 8.8 Hz, 2H),6.64 (d,J = 8.8 Hz, 2H), 7.00 (m, 2H), 7.20-7.36 (m, 8IC
NMR (CDCl, 100 MHz)5 28.0, 55.6, 60.4, 72.7, 81.8, 82.1, 114.6, 11427,2, 127.3,
127.7, 127.8, 128.2128.3, 137.1, 140.0, 141.2, 151.9, 169.7; HRMS YE&lcd for
CaH3NO4 [M + H]* = 434.2331, found 434.2326.

o (2S,39)-tert-butyl-2-(benzyloxy)-3-(4-methoxyphenylami
\©\ no)-3-phenylpropanoate(5e anti): 16% ee (anti),
'?‘H 0 J< determined by HPLC (Daicel ChirapdR, flow rate 1.0
©/\OH‘\O mL/min, hexane/ isopropanol = 90:10, 254 niRetention
time: tminor = 9.3 MIN, fhajor = 7.1 min.);'H NMR (CDCl,
400 MHz)$ 1.24 (s, 9H), 3.60 (s, 3H), 4.11 @z 5.0 Hz,

1H), 4.29 (dJ = 11.7 Hz, 1H), 4.36 (br, 1H), 4.62 (m, 2H),

5e (anti) 6.41 (d,J = 8.6 Hz, 2H), 6.59 (d] = 8.6 Hz, 2H), 7.15-7.31

(m, 10H);**C NMR (CDCE, 100 MHz)$ 27.9, 55.6, 60.4, 72.6, 81.0, 82.0, 114.7, 115.3,
127.5, 127.9, 127.9, 128.0, 128.1, 128.4, 137.8,8,340.8, 152.3, 169.5.

phenylamino)-3-phenylpropanoate (5fsyn): 45% vyield,;
R J< 47:53 dr gyn:anti), 86% ee (syn), determined by HPLC
©/\é)l\o (Daicel Chirapak IA, flow rate 1.L/min, hexane/ EtOH=
30:1, 254 nm, Retention timesidor = 10.7mMinN, tnajor = 11.3
min.); '"H NMR (CDCk, 400 MHz)$ 1.39 (s, 9H)3.66 (s,
3H), 3.77 (s, 3H), 4.03 (d,= 3.6 Hz, 1H), 4.22 (d)=11.5
Hz, 1H), 4.57 (br, 1H), 4.60 (d,= 11.5 Hz, 1H), 4.78 (m,
1H), 6.45 (d,J = 8.8 Hz, 2H), 6.63 (d] = 8.8 Hz, 2H), 6.73
(d, J = 8.6 Hz,2H), 6.92 (dJ = 8.6 Hz, 2H), 7.27-7.35 (m, 5H)*C NMR (CDCk, 100
MHz) 6 28.0, 55.2, 55.6, 60.4, 72.4, 81.4, 82.0, 11314.4, 127.2, 127.3,28.2, 129.2,

129.5, 140.1, 141.2, 151.9, 159.2, 169.8; HRMS YE8lcd forCpgHzNOs [M + H]" =
464.2437, found 464.2431.

o (2R,39)-tert-butyl-2-(4-methoxybenzyloxy)-3-(4-methoxy
\©\NH o)

5f (syn)
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_O (2S,39)-tert-butyl-2-(4-methoxybenzyloxy)-3-(4-methoxy
\©\NH o phenylamino)-3-phenylpropanoate (5f anti): 18% ee
- OJ< (anti), determined by HPLGDaicel Chirapak IA, flow rate
o} 1.0 mL/min, hexane/ isopropanol #90:10, 254 nm,
Retention time: finor = 13.2 min, fajor = 9.6 min.); 'HNMR
(CDCls, 400 MHz)6 1.31 (s, 9H), 3.67 (s, 3H), 3.79 (s, 3H),
4.16 (d,J = 4.3 Hz, 1H), 4.30 (d] = 11.5 Hz, 1H), 4.42 (br,
5 (anti) 1H), 4.65 (m, 2H), 6.48 (d] = 9.0 Hz, 2H), 6.66 (d]J = 9.0
Hz, 2H), 6.84 (d,) = 8.6 Hz, 2H), 7.19-7.28 (m, 5H), 7.35 (tk 6.6 Hz, 2H)*C NMR
(CDCl;, 100 MHz)6 27.9, 55.2, 55.6, 60.3, 72.2, 80.5, 81.9, 1131&.4, 115.2, 127.5,
127.9, 128.1, 129.4, 129.6, 138.8, 140.8, 152.9,31969.6.

N

(2R,39)-tert-butyl-2-(2-bromobenzyloxy)-3-(4-methoxyp

\©\NH o henylamino)-3-phenylpropanoate (5gsyn): 52% yield;
52:48 dr éyn:anti); 86% ee (syn), determined by HPLC

©/\)‘\ (Daicel Chirapak IA, flow rate 1.0 mL/min, hexane/

isopropanol = 90:10, 254 nm, Retention timgot = 11.1

mMinN, tmajor = 6.3 Min.); 'H NMR (CDCk, 400 MHz)3 1.40 (s,

9H), 3.67 (s, 3H), 4.12 (d,= 3.9 Hz, 1H), 4.43 (d] = 13.0

Hz, 1H), 4.61 (br, 1H), 4.73 (d,= 13.0 Hz, 2H), 4.79 (d]

= 3.6 Hz, 1H), 6.48 (d] = 9.0 Hz, 2H), 6.65 (dJ = 8.6 Hz, 2H), 7.03-7.47 (m, 9H)C
NMR (CDCk, 100 MHz)6 28.0, 55.7, 60.6, 71.9, 82.2, 82.6, 114.7, 11422.8, 127.3,

127.3, 127.4, 128.4, 129.0, 129.5, 132.4, 136.8,8,3141.2, 152.1, 169.5; HRMS (ESI)
calcd for G7H31BrNO4 [M + H]* = 512.1436, found 512.1431.

5g (syn)

(2S,39)-tert-butyl-2-(2-bromobenzyloxy)-3-(4-methoxyph

\O\ enylamino)-3-phenylpropanoate (5ganti): 33% ee (anti),
'é' determined by HPLC (DaicelChirapak IA, flow rate0 1.
mL/min, hexane/ isopropanol = 90:10, 254 nm, Rebent

time: tninor = 9.4 MiN, kajor = 7.1 min.);"H NMR (CDCE,

400 MHz) 6 1.26 (s, 9H), 3.61 (s, 3H), 4.18 @@= 4.9 Hz,

5g (anti)
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1H), 4.46 (m, 2H), 4.68 (m, 2H), 6.43 @= 9.0 Hz, 2H), 6.59 (dJ = 9.0 Hz, 2H),
7.08-7.48 (m, 9H)X3C NMR (CDCE, 100 MHz)$ 27.9, 55.7, 60.3, 71.9, 81.3, 82.2,
114.7, 115.2, 123.0, 127.5, 127.6, 128.1, 128.9,3,2129.9, 132.6, 136.8, 138.7, 140.8,
152.2, 169.3.

(2S,3R)-tert-butyl2-(2,6-dichlorobenzyloxy)-3-(4-m#hox

/O\©\ yphenylamino)-3-phenylpropanoate (5hsyn): 68% yield;
e J< 88% ee (syn), determined by HPLC (Daicel Chirapak IA,

0 © flow rate 1.0 mL/min, hexane/ isopropanol = 20, 254 nm,

ol o Retention time:inor= 7.6 Min, hajor= 12.7 min.);'H NMR

(CDClz, 400 MHz)3 1.31 (s, 9H), 3.57 (s, 3H), 3.99 @s

4.0 Hz, 1H), 4.62 (m, 2H), 4.87 (d= 8.0 Hz, 1H), 6.37 (d,

J=8.0 Hz, 2H), 6.54 (d] = 8.0 Hz, 2H), 7.01-7.05 (m, 1H),
7.08-7.16 (m, 5H), 7.19-7.21 (m, 2HC NMR (CDC}, 100 MHz)$§ 27.9, 55.6, 60.5,
66.8, 82.0, 82.2, 114.5, 114.9, 127.1, 127.2, 1282B.2, 130.0, 132.2, 136.9, 139.5,
141.3, 151.9, 169.3; HRMS (ESI) calcd fop8,6CLNNaQ, [M + Na]" = 524.1371,
found 524.1362.

5h (syn)

~_O (2S,3R)-tert-butyl2-(2,6-dichlorobenzyloxy)-3-(4-dtox

\©\ yphenylamino)-3-phenylpropanoate (7a): 73% yield;
v J< 87% ee, determined by HPLC (Daicel Chirapak IA, flow
0 © rate 1.0 mL/min, hexane/ isopropanol = 20: 1, 254 n

Retention time: dinor = 9.6 MiN, fajor = 17.4 min.);'H
NMR (CDCls, 400 MHz)$ 1.21 (t, 3H), 1.27 (s, 9H) ,3,75
(f, 2H), 4.12 (d,J = 4.0 Hz, 1H), 4.51 (br, 1H), 4.61 (br,

1H), 4.75 (dJ = 12.0 Hz, 1H), 4.94 (d] = 12.0 Hz, 1H),

6.34 (d,J = 8.0 Hz, 2H), 6.53 (dJ = 8.0 Hz, 2H), 7.05-7.29 (m, 8H)*C NMR (CDCE,
100 MHz) 6 14.9, 27.9, 60.5, 63.8, 66.8, 82.0, 82.2, 11418.4, 127.1, 127.2, 128.1,
128.2, 130.0, 132.2, 136.9, 139.6, 141.3, 151.2,36HRMS (ESI) calcd for calcd for

CagH31CI,NNaQ, [M + Na]" = 538.1528, found 538.1519.

Cl Cl

7a
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/0\©\ (2S,3R)-tert-butyl-2-(2,6-dichlorobenzyloxy)-3-(4-blor
NH O ophenyl)-3-(4-methoxyphenylamino)propanoate  (7b):
o)< 64% vyield; 82%ee, result after recrystallizatiorn] 2 =
o) -16.9° (c = 1.0 in CBLCly), >99%ee, determined by HPLC
cl cl (Daicel Chirapak IA, flow rate 1.0 mL/minhexane/

Cl

isopropanol = 20: 1, 254 nm, Retention timgaot = 8.1
min, tnajer = 11.8 min.); mp 149-151°CGH NMR (CDCl,
400 MHz)6 1.42 (s, 9H), 3.66 (s, 3H), 4.03 @ 4.0 Hz,
1H), 4.69 (m, 2H), 4.96 (d,= 12.0 Hz, 1H), 6.41 (d] = 12.0 Hz, 2H), 6.63 (d] = 12.0

Hz, 2H), 7.11-7.20 (m, 3H), 7.21-7.25 (m, 4HC NMR (CDCk, 100MHz)3 28.0, 55.6,
59.8, 66.7, 81.7, 82.3, 114.6, 114.8, 128.2, 1228,5, 130.1, 132.0, 132.7, 136.9, 138.2,
140.8, 152.1, 169.2; HRMS (ESI) calcd fop/8,sCIsNNaQ, [M + Na]" = 558.0982,
found 558.0973.

7b

o (2S,3R)-tert-butyl-2-(2,6-dichlorobenzyloxy)-3-(4-bomo
g \©\ pheny)-3-(4-methoxyphenylamino) propanoate (7¢)72%
g J< yield; 83%ee, result after recrystallization] 2o = -21.0° (c
© = 1.0 in CHCL,), >99% ee, determined by HPLC (Daicel

Chirapak 1A, flow rate 1.0 mL/min, hexane/ isoproph=

20: 1, 254 nm, Retention time&sidor = 8.6 Min, kajor = 12.5

min.); mp 151— 153°C*H NMR (CDCh, 400 MHz)$ 1.42

(s, 9H), 3.67 (s, 3H), 4.02 (d= 4.0 Hz, 1H), 4.54 (br, 1H),
4.67 (br, 1H), 4.67 (d) = 16.5 Hz, 2H), 4.96 (d] = 16.5 Hz, 1H), 6.41 (d] = 9.0 Hz,
2H), 6.63 (d,J = 9.0 Hz, 2H), 7.10-7.16 (m, 3H), 7.20-7.23 (m, 2A)26 (m, 1H)C
NMR (CDCl;, 100 MHz)s 28.0, 55.7, 59.1, 60.2, 66.7, 79.7, 82.3, 11415.Q, 121.5,
128.5, 128.5, 130.0, 130.3, 131.1, 132.4, 137.9,6,3140.1, 152.2, 168.9; HRMS (ESI)
calcd for G7H,gBrCI,NNaQ, [M + NaJ™ = 602.0476, found 602.0462.

Br
Cl Cl

7c

(2S,3R)-tert-butyl2-(2,6-dichlorobenzyloxy)-3-(4-m#hoxyphenylamino)-3-(4-(trifluo
romethyl)phenyl)propanoate (7d): 70% yield; 91%ee, result after recrystallization
[a]P20 = -15.0° (c = 1.0 in CbCl,); >99:1ee, determined by HPLC (Daicel Chirapak IA,
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_0 flow rate 1.0 mL/min, hexane/ isopropanol = 20234 nm,
\©\NH o Retention time: finor = 7.3 MiN, Lajor= 9.4 min.); mp 157-
0J< 158°C;'H NMR (CDCk, 400 MHz)3 1.36 (s, 9H), 3.60 (s,
0 3H), 3.98 (d,J = 4.0 Hz, 1H), 4.51 (br, 1H), 4.63 (d,=
Cl cl 12.0 Hz, 1H), 4.73 (bs, 1H), 4.88 @@= 12.0 Hz, 1H), 6.35
(d, J = 8.0 Hz, 2H), 6.57 (d] = 8.0 Hz, 2H), 7.04-7.09 (m,
3H), 7.24 (d,J = 8.0 Hz, 2H), 7.2431 (d] = 8.0 Hz, 2H);
¥CNMR (CDCk, 100MHz) 6 28.0, 55.6, 59.9, 66.6, 81.1,
82.5, 114.6, 114.7, 125.0, 125.0, 127.3, 128.2,2,3181.8, 136.8, 140.6, 152.1, 169.1;
HRMS (ESI) calcd for ggHsCl,FsNNaQy [M + Na]™ = 592.1245, found 592.1237.

F;C

7d

o (2S,3R)-tert-butyl-2-(2,6-dichlorobenzyloxy)-3-(4-uorop

\©\ henyl)-3-(4-methoxyphenylamino)propanoate (7€):61%
NH O J< yield; 81% ee, determined by HPLC (Daicel Chirapak IA,

flow rate 1.0 mL/min, hexane/ isopropanol = 202%4 nm,

F Retention time: dinor = 11.3 MiN, #ajor = 19.0 min.); 'H
“ < NMR (CDCl, 400 MHZ)$ 1.29 (s, 9H), 3.57 (s, 3H), 4.11

(d, J= 4.0 Hz, 1H), 4.48 (br, 1H), 4.60 (br, 1H), 4.26J=

12.0 Hz, 1H), 4.96 (d] = 12.0 Hz, 1H), 6.34 (d] = 8.0 Hz,

2H), 6.55 (d,J = 8.0 Hz, 2H), 6.83-6.88 (m, 2H), 7.09-7.27 (m, 5HE NMR (CDCE,
100 MHz)6 27.9, 55.6, 58.7, 66.6, 79.6, 82.1, 100.5, 11#14,.8, 114.9, 115.0, 128.5,
129.8, 129.9, 130.3, 132.4, 134.1, 137.0, 140.2,A5.61.0, 169.0; HRMS (ESI) calcd

for C,7H2sCI,FNNaQy [M + Na]™ = 542.1277, found 542.1260.

¢]

7e

o (2S,3R)-tert-butyl2-(2,6-dichlorobenzyloxy)-3-(3-bomop
\O\ henyl)-3-(4-methoxyphenylamino)propanoate (7f): 65%
T J< yield; 70%ee, determinedmby HPLC (Daicel Chirapak IA,
° flow rate 1.0 mL/min, hexane/ isopropanol = 202%4 nm,
Retention time: dhinor = 8.1 MinN, fajor = 10.6 min.);"H NMR
(CDCls, 400 MHz)5 1.35 (s, 9H), 3.60 (s, 3H), 3.94 @-

o

Br CI Cl

f
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4.0 Hz 1H), 4.60 (d) = 4.0 Hz, 1H), 4.63 (d] = 12.0 Hz, 1H), 4.89 (dl = 12.0 Hz, 1H),
6.35 (d,J = 8.0 Hz, 2H), 6.57 (d] = 8.0 Hz, 2H), 6.98-7.29 (m, 7H)*C NMR (CDCE,
100 MHz) & 28.0, 29.7, 55.6, 59.9, 66.7, 81.5, 82.3, 11418, 7, 114.9, 122.4, 125.9,
128.3, 129.7, 130.1, 130.2, 130.3, 131.9, 136.0,81442.3, 153.1, 169.1; HRMS (ESI)
calcd for G7H,gBrCI,NNaQ, [M + NaJ™ = 602.0476, found 602.0460.

yphenylamino)-3-p-tolylpropanoate (79):63% vyield; 88%
J< ee, determined by HPLC (Daicel Chirapak IA, flow rété)
0 © mL/min, hexane/ isopropanol = 20: 1, 254 nm, Rébent
. o time: fuinor = 8.0 Min, fajor = 11.4 min.); mp 97— 98°CH
NMR (CDCl, 400 MHz)3 1.32 (s, 9H), 2.20 (s, 3H), 3.58 (s,
79 3H), 3.97 (d,J = 4.0 Hz, 1H), 4.49 (br, 1H), 4.57 (br, 1H),
4.61 (d,J = 12.0 Hz, 1H), 4.86 (dl = 12.0 Hz, 1H), 6.37 (d] = 12.0 Hz, 2H), 6.54 (d]
= 12.0 Hz, 2H), 6.91-7.10 (m, 4H), 7.13-7.18 (m,)2HC NMR (CDC}, 100 MHz)$
27.9, 55.6, 60.3, 66.9, 81.9, 82.6, 114.5, 11429,1, 128.2, 128.8, 123.0, 132.3, 136.4,
136.6, 137.0, 141.5, 151.9, 169.4; HRMS (ESI) cérdCsHa:ClLNNaO, [M + Na]* =
538.1528, found 538.15109.

_0O : (2S,3R)-tert-butyl-2-(2,6-dichlorobenzyloxy)-3-(4-nethox
NH O

0 (2S,3R)-tert-butyl-2-(2,6-dichlorobenzyloxy)-3-(4-nethox
\©\NH o yphenyl)-3-(4-methoxyphenylamino)propanoate (7h):
OJ< 61% yield; 82%ee, determined by HPLC (Daicel Chirapak
~ o) IA, flow rate 1.0 mL/min, hexane/ isopropanol = 20:254
Cl cl nm, Retention time:pfnor = 6.4 MiN, fajor = 10.0min.); mp
94— 95°CH NMR (CDCk, 400 MHz)$ 1.32 (s, 9H), 3.59
7h (s, 3H), 3.67 (s, 3H), 3.94 (d,= 8.0 Hz, 1H), 4.49 (br, 1H),
4.55 (d,J = 8.0 Hz, 1H), 5.62 (d] = 8.0 Hz, 1H), 4.88 (d] = 8.0 Hz, 2H), 6.37 (d] =
8.0 Hz, 2H), 6.855 (d] = 8.0 Hz, 2H), 6.65 (d) = 8.0 Hz, 2H), 7.06-7.18 (m, 5HYC
NMR (CDCk, 100 MHz)6 27.9, 55.2, 55.6, 60.0, 66.8, 82.0, 82.5, 11314,3, 115.0,
128.3, 128.3, 130.1, 131.5, 132.3, 136.9, 141.4,95158.7, 169.4; HRMS (ESI) calcd
for CogHz1CIbNNaQs [M + NaJ” = 554.1477, found 554.1476.
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/0\©\ (2S,3R)-tert-butyl2-(2,6-dichlorobenzyloxy)-3-(3,4dimet
NH O hoxyphenyl)-3-(4-methoxyphenylamino)propanoate (71)
o)< 67% yield; 80%ee, determined by HPLC (Daicel Chirapak

~o 0 IA, flow rate 1.0 mL/min, hexane/ isopropanol = 20:254

_o ¢l cl hm, Retention timetminor = 15.9 mMin, hajor = 27.2min.);1H
NMR (CDCl, 400 MHz)5 1.26 (s, 9H), 3.72 (s, 3H), 3.81 (s,

7i 3H), 3.86 (s, 3H), 4.62 (d,= 12.0 Hz, 1H), 4.67 (A= 12.0

Hz, 1H), 5.05 (d,J = 4.0 Hz, 1H), 5.08 (d] = 4.0 Hz, 1H), 6.74-6.91 (m, 5H), 7.09-7.26
(m, 5H); 3C NMR (CDCE, 100 MHz)5 29.7, 31.9, 55.4, 55.9, 62.4, 67.4, 76.7, 77.0,
77.3, 84.0, 110.8, 111.1, 114.2, 118.8, 120.9, 8,2528.2, 130.1, 130.7, 132.2, 136.9,
149.0, 149.2, 156.3, 163.4; HRMS (ESI) calcd fomH3:Cl,NNaO; [M + Na]* =
584.1583, found 584.1578.

4. Procedure of the synthesis of taxol side chainnd (-)-epi-cytoxazone and the

analysis data of compounds 8-15

4.1 Procedure of the synthesis of taxol side chain

0O (2R,3S)-tert-butyl-2-hydroxy-3-(4-methoxyphenylamiro)
\O\NH o -3-phenylpropanoate (8):The protected phenylpropanoate
©/:\_)‘\OJ< 5e (84% ee) was hydrogenolyzed separately using
OH ammonium formate (3 equivalents) and 10% Pd/C (1
8 equivalent) in methanol (15 mL/g) for 12 h at‘@5The
catalyst was filtered and washed with methanol éwi€he combined washings and
filtrate were evaporated in vacuo and the resi@kert into CHG, washed with water,
and dried over N&Oy. The solvent was removed under reduced pressutggeinthe
white solid product, and recrystallized by the soltv(EA:n-hex = 1:50) in the yield of
48% (two steps).o®»0 = -9.5 (c = 1.0 in CHCL,), >99% ee, determined by HPLC
(Daicel Chirapak IA, flow rate 1.0 mL/min, hexansbpropanol = 70:30, 254 nm,
Retention time: dinor = 15.5 mMin, hajor = 7.7 min.); mp 140— 141°CH NMR (CDCk,
400 MHz)6 1.41 (s, 9H), 3.23 (dl = 4.0 Hz, 1H) , 3.67 (s, 3H), 4.38 (br, 1H), 4.48, (
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1H), 4.80 (br, 1H), 6.50 (d, = 12.0 Hz, 2H), 6.66 (d] = 12.0 Hz, 2H), 7.23-7.38 (m,5H);
13C NMR (CDCk, 100MHz)$ 27.9, 55.6, 59.9, 74.6, 83.4, 114.7, 114.9, 12727,3,
128.4, 139.6, 140.8, 152.1, 172.2; HRMS (ESI) cdtadCygHsNNaO, [M + Na* =
366.1681, found 366.1676.

(2R,3S)-tert-butyl-2-(tert-butyldimethylsilyloxy)-3 -(4-me
/O\©\ thoxyphenylamino)-3-phenylpropanoate (9):To a solvent
NH O J< of the hydroxyl phenylpropanoat8 and TBSCI (1.5
Y equivalents) in CECN (20 mL/g) was stirred at room
oTBS temperature and DBU (1.2 equivalents) was addepvdse
9 to the solution. After the reaction mixture wasrstl for 10
h, the solvent was removed under reduced pressur¢ha remains washed with water
and extracted with ethyl acetate. After a usual kwothe crude product was
chromatographed on flash silica gel to afford thsitd protected phenylpropano@te
quant yield.'*H NMR (CDCk, 400 MHz) -0.22 (s, 3H), 0.00 (s, 3H), 0.93 (s, 9H), 1.55
(s, 9H), 3.82 (dJ = 4.0 Hz, 1H), 3.67 (s, 3H), 4.38 (br, 1H), 4.46 (H), 4.80 (br, 1H),
6.50 (d,J = 12.0 Hz, 2H), 6.66 (d] = 12.0 Hz, 2H), 7.23-7.38 (m,5H}’C NMR (CDCE,
100 MHz)$ -6.1, -5.5, 1.0, 18.2, 25.5, 28.0, 55.6, 61.168114.4, 114.6, 127.2, 127.3,
128.2, 140.3, 141.2, 151.7, 170.8.

o (2R,3S)-tert-butyl-3-benzamido-2-hydroxy-3-phenylpopanoa
Ph)J\NH o te (10): To a solution of (2R,3S)-tert-butyl-2-(tert-

N0 butyldimethylsilyloxy)-3-(4-methoxyphenylamino)-3- phenyl-

OTBS propanoate (457 mg, 1 mmol) in the wet &N (20 mL) was

10 added the solution of cerium ammonium nitrate (CAN9 g, 4

mmol) in wet CHCN (5 mL) at OC. After the reaction mixture was stirred for 1he th
mixture was added saturated NaHC&gueous till the PH of the solution became >7.
Insoluble materials were filtered and the aqueayer was extracted with ethyl acetate
and dried over N&Oy. The solvent was removed under reduced pressuaréhancrude
product directly dissolved in the GEIl, (20 mL), then the Triethylamine (3.03 g, 3 mmol)
was added dropwise to the solution and the mixgtireed for 15min at room temperature.



Freshly distilled benzoyl chloride (140 mg, 1 mminl)the CHCI, (2 mL) was added
dropwise to the resultant solution and stirring wastinued at room temperature for 2h.
The solution was then diluted with @El; (20 mL) and water (20 mL) was added. The
organic layer was separated and aqueous layerceedrwith further CHCI, (2 x 20 mL).
The combined organic extracts were dried (MgSO#ieréd and evaporated under
reduced pressure, the crude product was chromaioggleon flash silica gel to afford the
desired product. To a solution of the product ihyamous tetrahydrofuran (10 mL) was
treated with TBAF (260 mg, 1 mmol). After the mistuwas stirred for 2 h at room
temperature, the mixture was evaporated and tlaegotoduct was chromatographed on
flash silica gel to afford the desired compourfdas a white solid (156 mg, 46%, three
steps). ¢]°20 = -21.3 (c = 1.0 in CHCl,), >99% ee, determined by HPLC (Daicel
Chirapak IA, flow rate 1.0 mL/min, hexane/ isopropb= 70:30, 254 nm, Retention time:
tminor =13.7 MiN, fajor = 6.9 min.); mp 111— 112°GH NMR (CDClk, 500 MHz)5 1.49 (s,
9H), 3.34 (br, 1H), 4.54 (s, 1H), 5.77 (d4d,= 1.6 Hz,J, = 10.9 Hz, 1H), 6.98 (br, 1H),
7.26-7.51(m, 8H), 7.76-7.78 (m, 2HJCNMR (CDC}k, 100MHz)5 27.8, 54.5, 73.4, 84.1,
126.8, 127.0, 127.6, 128.5, 128.6, 131.6, 134.8,8,3166.8, 172.0; HRMS (ESI) calcd
for C,gH23NNaQ, [M + Na]™ = 364.1525, found 364.1520.

o (2R,3S)-3-benzamido-2-hydroxy-3-phenylpropanoic adi (11) A
Ph)J\NH o solution of the tert-butyl ester 10 (68.0 mg, 0.2 mmol) and
©/?\_)‘\OH trifluoroacetic acid (0.4 mL) in C¥Cl, (1 mL) was stirred at room

OH temperature for 6 h. The solvent was evaporated thadresidue
11 crystallized from ethyl acetate (2 mL) to give #&d 11 (47.4 mg,
83%)"! [0]P, = -37.0° (c = 1.0 in EtOH) (@] = -38.6 (c = 1.05 in EtOH)}; mp
158— 160°C}H NMR (DMSO-d°, 500 MHz)$ 4,39 (br, 1H), 5.46 (ddl =4.0 Hz,J, =
13.0 Hz, 1H), 5.53 (br, 1H), 7.23-7.57 (m, 8H),4 @, 2H), 8.53 (dJ =9.0 Hz, 1H),
12.73 (s, 1H)**C NMR (CDCk, 100MHz) 8 55.8, 73.6, 127.0, 127.2, 127.4, 128.1,

128.4, 131.4, 134.4, 140.3, 166.1, 173.5; HRMS YESlcd for GeH1eNO4 [M + H]" =
286.1079, found 286.1079.

(2S,3R)-tert-butyl2-hydroxy-3-(4-methoxyphenyl)-3-(4-metroxyphenylamino)
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e propanoate (12): The compoundl2 was synthesized from
\O\ the compound’h by employing a procedurgmilar to that
NH O J< described for the synthesis of the compo@dn an 84%
A o yield. Notably, with a longer reaction time, a lowgeld
? was afforded (after 20 h, a 42% yield was affordét)
12 NMR (CDCh, 500 MHz):5 1.43 (s, 9H), 3.20 (br, 1H), 3.69
(s, 3H), 3.77 (s, 3H), 4.35 (s, 1H), 4.76 (s, 3&bIp2 (d,J = 8.5 Hz, 2H), 6.68 (d] = 8.5
Hz, 2H), 6.85 (d,) = 8.5 Hz, 2H), 7.29 (d] = 8.5 Hz, 2H);"*C NMR (CDC}, 100 MHz):
027.9,55.2,55.6,59.4, 74.7, 83.4, 113.9, 11415%,0, 128.1, 131.6, 140.8, 152.1, 158.9,
172.2; HRMS (ESI) calcd for £H,-NNaG; [M + Na]" = 396.1787, found 396.1776.

0 (4R,55)-tert-butyl-3,4-bis(4-methoxyphenyl)-2-oxooxazolithe-
\©\ 0 5-carboxylate (13):To a solution of the amino est&? (230 mg,
N//<o 0.61 mmol) in anhydrous GBI, (10 mL) at 0°C was added
;’Qo DIPEA (0.3 mL, 1.83 mmol) dropwise and a solutiol o
~o0 Q triphoshene (220 mg, 0.73 mmol) in anhydrous,Cls (5 mL)
)4 was added over a time of 0.5 h via a syringe pu#ifber
13 completion of the addition, the reaction was stirfer another 0.5
h and the product was washed with water and brivte dried over Ng5O;, and the
solvent was removed by rotary evaporation. Thedwesiwas purified by flash column
chromatography to yield the oxazolidinofd (215 mg, 87%)'H NMR (CDCk, 500
MHz): § 1.52 (s, 9H), 3.71 (s, 3H), 3.76 (s, 3H), 4.62)(d,5.0 Hz, 1H), 5.20 (d] = 5.0
Hz, 1H), 6.77 (dJ = 8.5 Hz, 2H), 6.86 (dJ) = 8.5 Hz, 2H), 7.22 (m, 2H)**C NMR
(CDCl3, 100 MHz):6 27.9, 55.2, 55.3, 63.8, 78.2, 83.8, 114.2, 11¥23.4, 127.7, 129.4,
129.5, 154.6, 157.0, 159.9, 167.2; HRMS (ESI) cdiod C)oHeNOg [M + H]™ =
400.1760, found 400.1756.

N J( (4R,59)-tert-butyl-4-(4-methoxyphenyl)-2-oxooxazolidine-5
O carboxylate (14): To a solution of13 (200 mg, 0.5 mmol) in
}Qo CHsCN and water (15 mL, 2:1) was added the solutiooesfum
o )4 ammonium nitrate (CAN, 825 mg, 1.5 mmol) in wat&rO(mL)

14
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over a time of 0.5 h via a syringe pump at 0°CeAthe mixture was stirred for another 1
h, saturated NaHC{aqueous was added till the PH of the solution esed 7. Then, the
insoluble materials were filtered and the aqueaysr was extracted with ethyl acetate
and dried over N&Os. The crude product was purified by flash columroaimatography
to afford the compound4 (91 mg, 62%)*H NMR (CDCk, 500 MHz):5 1.53 (s, 9H),
3.83 (s, 3H), 4.61 (d] = 5.5 Hz, 1H), 4.87 (d) = 5.5 Hz, 1H), 5.75 (s, 1H), 6.93 @@=
8.5 Hz, 2H), 7.27 (dJ = 8.5 Hz, 2H);**C NMR (CDC}, 100 MHz):s 28.0, 55.4, 58.8,
81.0, 83.7, 114.5, 127.3, 130.9, 132.6, 160.1,267RMS (ESI) calcd for GH1;o0NNaGs

[M + Na]" = 316.1161, found 316.1160.

o (4R,5S)-5-(hydroxymethyl)-4-(4-methoxyphenyl)oxazolidin-2

HN//< one (15): To a stirred solution of 14 (29.0 mg, 0.1 mmol) in

o)
/©/'\/ aqueous THF (2.5 mL) at 0°C was added Superhydtid@eM in
~o —OH  THF, 1.0 mL, 1.0 mmol) over a time of 1 h via aisge pump at

15 0°C, and the reaction mixture was allowed to waomnrdom
()-epi-Cytoxazone o harature over a time of 6 h before the additiba saturated
agueous NELCI solution. The aqueous layer was extracted witlyleacetate (3 x 5 mL).
The combined organic extracts were washed withebriried over NgO, and
concentrated by rotary evaporation. The crude pdas purified by flash column
chromatography in order to afford alcotd (10.5 mg, 69%) as a white solith NMR
(CDCls, 500 MHz):8 2.13 (t, 1H), 3.70 (m, 1H), 3.81 (s, 3H), 3.94 (thi), 4.38 (m, 1H),
4.87 (d,J = 7.0 Hz, 1H), 5.27 (s, 1H), 6.92 @= 8.5 Hz, 2H), 7.28 (d] = 8.5 Hz, 2H);
HRMS (ESI) calcd for GH:3NNaQ, [M + H]* = 246.0742, found 246.0744.
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6. NMR analysis spectra for 5b,d-h, 7a-i, 8-15 (5agee[ref 5a], 5¢ see[ref 5b])
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7. Chiral HPLC analysis figures of 5b, 5d-h, 7a-i8, 10
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