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1. General

'H NMR spectra were recorded on commercial instruments (400 MHz). Chemical
shifts were reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard (CDCl3, 6 = 7.26). Data are reported as follows: chemical shift (6
ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet), coupling
constants (Hz), integration, and assignment. *C NMR data were collected on
commercial instruments (100 MHz) with complete proton decoupling. Chemical shifts
are reported in ppm from the tetramethylsilane with the solvent resonance as internal
standard (CDCl3, & = 77.0). The enantiomeric excesses were determined by HPLC
analysis on Daicel Chiralcel AD or AD-H column at 254 nm in comparison with the
authentic racemates. Optical rotations were measured on a Rudolph Research
analytical with a sodium lamp and are reported as follows: [a]p' (c = g/100 mL,
solvent).

Commercial grade reagents were used without further purification. All reactions
were carried out under nitrogen atmosphere and monitored by thin-layer
chromatography. o-Ketoesters have been prepared in various methods, such as

addition of Grignard reagents to oxalates,* Friedel-Crafts reaction.?
2. General procedure for chiral N,N'-dioxides preparation
The N,N'-dioxide ligand L1-L4, L6-L7 were synthesized by the same procedure in

the literature. ®

3. General procedure for the Aldol Reaction of a-Ketoesters and

Diazoacetate Esters

The mixture of ligand L4 (10.0 mg, 0.015 mmol), Sc(OTf);3 (4.9 mg, 0.010 mmol) in
CH,Cl, (0.2 mL) was stirred at 30 °C for 30 min under nitrogen atmosphere. Then
a-ketoester 1 (151 L, 0.1 mmol) and diazoacetate esters 2 (22 » L, 0.2 mmol) were
added sequently under stirring. The reaction mixture was stirred at 30 °C for 72 h and
directly purified by flash chromatography on silica gel (ethyl acetate : petroleum ether

= 1:10) to obtain the corresponding tertiary alcohols.
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4. Optimization of the conditions

Table 1. Screening of metals and solvents.?

o) o}
Ve L4-Sc(0Tf)s (1:1; 10 mol%) oHo0
ph t OEt . MeO
\ Solvent, 30 °C Ph OFt
o) N>
la 2a

0N
3a
entry metal solvent yield (%)" ee (%)°
1 In(OTH); CH,Cl, trace -
2 La(OTf)3 CH,Cl, trace -
3 Yb(OTf)3 CH,Cl, trace -
4 Zn(OTf)3 CH,Cl, trace -
5 Sc(OTf), CH,Cl, 54 92
6 Sc(OTHf);3 toluene 25 45
7 Sc(OTHf);3 THF trace -
8 Sc(OTHf);3 MeOH 15 57
9 Sc(OTf), CHCl, 46 87
10 Sc(0Tf)3 CH,CICH.CI 50 90

#Reactions were carried out with a-ketoesters (0.1 mmol) and ethyl diazoacetate (0.2
mmol) in solvent (1.0 mL) at 30 °C for 48 h. ° Isolated yield. ¢ Determined by chiral

HPLC.

Table 2. Optimization of the ratio of ligand to metal and the reaction
concentration.?

Meo# + H(l 10 mol% Sc(0Tf)s, L4 oH 0
e o= CH:Cl2, 30°C MEOWOEI
2 (o] N2

la 2a 3a

entry Ratio of Reaction yield (%)° ee (%)°
ligand/metal concentration

1 2:1 0.1M 35 93
2 151 0.1M 60 92
3 1:1 0.1M 54 92
4 1:15 0.1M 40 91
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5 1:2 0.1M 36 90
6 1:1 0.5M 70 93
7 11 0.2M 56 92
8 1:1 0.5M 76 93

#Reactions were carried out with a-ketoesters (0.1 mmol) and ethyl diazoacetate (0.2
mmol) in CH,Cl, at 30 °C for 48 h. ° Isolated yield. ¢ Determined by chiral HPLC.
Table 3. Optimization of the reaction in DCE and CHCI; using various catalyst

loadings at 40 °C.?

o) o)
OH O
MeO .\ Sc(0Ths, L4
Ph OEt MeO. >
\ solvent, 40 °C OEt
o N, Ph
la 2a

o N,
3a
entry Catalyst solvent yield (%)° ee (%)°
loading
1 10 DCE 62 90
2 10 CHCl; 60 90
3 5 DCE 60 89
4 5 CHCl; 56 88

Reactions were carried out with a-ketoesters (0.1 mmol) and ethyl diazoacetate (0.2
mmol) in solvent (0.1 mL) at 40 °C for 72 h. The ratio of ligand/metal was 1.5:1. "
Isolated yield. © Determined by chiral HPLC.

Table 4. Optimization of the ratio between a-ketoester and ethyl diazoacetate. ®

MeO# . H(i 10 mol% Sc(0Tf)s, L4 o OH O
o e CH2Cl, 30 °C ° Woa
O N> I T
la 2a s
entry ethyl diazoacetate  yield (%)" ee (%)°
| a-ketoesters
! 1 70 89
: 15 12 90
3 2 76 93

% Reactions were carried out with a-ketoesters (0.1 mmol) and various equiv of ethyl
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diazoacetate in 0.1 mL CH,Cl; at 30 °C for 72 h. The ratio of ligand/metal was
1.5:1.. ® Isolated yield. ¢ Determined by chiral HPLC.

5. The analytical and spectral characterization data of direct Aldol
reaction products
4-ethyl 1-methyl 3-diazo-2-hydroxy-2-phenylsuccinate
(C1sH14sN,0O5) a yellow viscous liquid; 76% vyield,

N,«_-COOEt
93% ee, [a]p”’ = +161.7 (c = 0.24 in CH,CIl,); HPLC

OI—CfOOMe
DAICEL CHIRALCEL AD, 2-propanol/n-hexane =

20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.5 min
(major) and 11.2 min (minor); 'H NMR (400 MHz, CDCls) 1.27 (t, J =
7.0 Hz, 3H), 3.79 (s, 3H), 4.17-4.29 (m, 2H), 4.52 (s, 1H), 7.31-7.34 (m,
3H), 7.35-7.36 (m, 2H) ppm; **C NMR (100 MHz, CDCls) 13.3, 52.5,
60.2, 71.8, 125.3, 127.6, 128.0, 135.2, 164.7, 171.6 ppm; HRMS
(ESI-TOF) calcd for Cy3HwN,Os ([M+Na']) = 301.0800, Found

301.0800.

T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.0C

0.40

2
< 0.20-

4%11.337

0.00

T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

dimethyl 3-diazo-2-hydroxy-2-phenylsuccinate
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Ny COOMe (L, H,NL,05)  a yellow solid; 78% vyield, 95% ee,
@Eﬁowe [a]o? = +76.0 (c = 0.20 in CH,Cl,); HPLC DAICEL
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 6.2 min (major) and 9.7 min (minor); *H
NMR (400 MHz, CDCl;) 3.76-3.83 (m, 6H), 4.52 (s, 1H), 7.36-7.43 (m,
3H), 7.68-7.71 (m, 2H) ppm; **C NMR (100 MHz, CDCls) 51.4, 53.0,

75.6, 125.3, 127.6, 128.1, 135.1, 165.0, 171.5 ppm; HRMS (ESI-TOF)

calcd for C1,H1,N,05 ([M+Na']) = 287.0644, Found 287.0643.

0.15

o
0.10
=
=
0.057

0.00

9.706

e L A e e A e L S s e e e e e L TR B
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

T T T T
1.00 2.00 3.00 4.00

4-ethyl 1-methyl 3-diazo-2-hydroxy-2-m-tolylsuccinate
N, COOEt (C14H1sN,O5) a yellow viscous liquid; 68% yield,
Dcoome 96% ee. [a]o®” = +160.0 (¢ = 0.20 in CH,Cl,);

HPLC DAICEL CHIRALCEL AD,
2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 5.8 min (major) and 9.9 min (minor); *H NMR (400 MHz,
CDCls) 1.27-1.31 (t, J = 7.0 Hz, 3H), 2.17 (s, 3H), 3.82 (s, 3H), 4.40-4.46
(m, 2H), 4.50 (s, 1H), 7.15-7.45 (m, 4H) ppm; *C NMR (100 MHz,

CDCl3) 13.3, 20.5, 29.4, 52.9, 60.3, 122.2, 125.6, 127.6, 128.8, 135.1,
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135.5, 164.8, 171.7 ppm; HRMS (ESI-TOF) calcd for Cy4H1cN,Os

([M+Na']) = 315.0957, Found 315.0967.
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dimethyl 3-diazo-2-hydroxy-2-m-tolylsuccinate

Ny COOMe (C13HWN,0s)  a yellow solid; 70% yield, 97% ee,

oH oM ra10? = 42315 (¢ = 0.11 in CH,Cl,): HPLC
DAICEL CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0
mL/min, A = 254 nm, retention time: 6.0 min (major) and 9.3 min
(minor); 'H NMR (400 MHz, CDCls) 2.37 (s, 3H), 3.80-3.82 (m, 3H),
4.20-4.30 (m, 3H), 4.50 (s,1H), 7.15-7.45 (m, 4H) ppm; *C NMR (100
MHz, CDCl;) 13.2, 20.4, 52.6, 60.2, 122.3, 125.6, 127.6, 128.8, 135.0,
137.5, 165.1, 171.6 ppm; HRMS (ESI-TOF) calcd for C;3H14N,Os

([M+Na']) = 301.0800, Found 301.0797.

6.01:

AU
°
8
9.401
5
3
o
R
I
8




Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

1.007
0.80]
5 0607
<
0.409
0.209

T 9.304

0.00

T T T T T T T
1.00 2.00 3.00 4.00 8.00 9.00 10.00 11.00

4-ethyl 1-methyl 3-diazo-2-hydroxy-2-p-tolylsuccinate

Ny COOFt (€ 14H16N,05) a yellow viscous liquid; 70% yield,

o %M 9304 ee, [alp? = +104.0 (c = 0.20 in CH,Cly):
HPLC DAICEL CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow
rate = 1.0 mL/min, A = 254 nm, retention time: 6.4 min (major) and 9.9
min (minor); *H NMR (400 MHz, CDCl5) 1.27-1.31 (t, J = 7.2 Hz, 3H),
2.35 (s, 3H), 3.81 (s, 3H), 4.48 (s, 1H), 7.19-7.21 (m, 4H), 7.56-7.58
(m,2H) ppm; **C NMR (100 MHz, CDCI;) 14.3, 21.0, 30.9, 53.9, 61.3,
77.34, 126.1, 129.4, 139.0, 165.8, 171.2 ppm; HRMS (ESI-TOF) calcd
for C14H1gN,O5 ([M+Na']) = 315.0957, Found 315.0958.
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dimethyl 3-diazo-2-hydroxy-2-p-tolylsuccinate

Nz, ~COOMe (C13sH14N,Os5) a yellow solid; 70% vyield, 97% ee,

or *M 141,77 = +97.5 (¢ = 0.16 in CH,Cl,); HPLC DAICEL
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CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 6.7 min (major) and 9.7 min (minor); *H
NMR (400 MHz, CDCl3) 2.35 (s, 3H), 3.80 (s, 3H), 3.82 (s, 3H), 4.48
(s,1H), 7.19-7.21 (m, 2H), 7.55-7.57 (m, 2H) ppm; *C NMR (100 MHz,
CDClI3) 20.0, 51.1, 60.2, 76.2, 125.0, 127.0, 132.2, 138.0, 165.1, 171.7
ppm; HRMS (ESI-TOF) calcd for C13H14N,0s ([M+Na']) = 301.0800,

Found 301.0799.

6.73

AU
9.672

0.60

2 0.40
<

0.20

0.00

4-ethyl 1-methyl 3-diazo-2-hydroxy-2-(4-methoxyphenyl)succinate

N,oCOOEt  (C14H1gN,Og) a yellow liquid; 62% yield, 90% ee,
@Eﬁowe [a]lo”” = +85.0 (¢ = 0.11 in CH,Cl,); HPLC

DAICEL CHIRALCEL AD, 2-propanol/n-hexane =

H5CO

20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 8.7 min
(major) and 12.8 min (minor); *H NMR (400 MHz, CDCl;) 1.26-1.30 (t,
J = 7.4 Hz, 3H), 3.81 (s, 3H), 3.82 (s, 3H), 4.24-4.48 (s, 2H), 6.90-6.92
(m, 2H), 7.60-7.62 (m, 2H) ppm; *C NMR (100 MHz, CDCl;) 14.2, 22.7,

29.5,31.9, 53.3, 61.3, 114.0, 127.5, 128.1, 160.1, 165.8, 171.9 ppm.
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dimethyl 3-diazo-2-hydroxy-2-(4-methoxyphenyl)succinate
(C1sH14N,0p) a yellow solid; 68% vyield, 91% ee,

N, COOMe
/@Ioﬁoom [a]o®” = +120.0 (¢ = 0.12 in CH,Cl,); HPLC

o DAICEL CHIRALCEL AD, 2-propanol/n-hexane =
20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 8.5 min
(major) and 12.4 min (minor); 'H NMR (400 MHz, CDCl;) 3.79 (s, 3H),
3.80 (s, 3H), 4.46(s, 1H), 6.89-6.92 (m, 2H), 7.58-7.60 (m, 2H) ppm; °C
NMR (100 MHz, CDCl5) 22.7, 29.6, 31.9, 54.1, 55.2, 114.1, 127.5, 160.1,

166.1, 172.8 ppm.
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Minutes

4-ethyl 1-methyl 3-diazo-2-(3-fluorophenyl)-2-hydroxysuccinate
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Ny COOE: (C13H13FN,O5) a yellow liquid; 62% vyield, 94% ee,
FQIOWOME [o]o”" = +450.0 (c = 0.10 in CH,Cl,); HPLC DAICEL
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow

rate = 1.0 mL/min, A = 254 nm, retention time: 5.9 min (major) and 10.4
min (minor); *H NMR (400 MHz, CDCl5) 1.27-1.31 (t, J = 7.0 Hz, 3H),
3.84 (s, 3H), 4.22-4.29 (m, 2H), 456 (s, 1H), 7.35-7.39 (m, 2H),
7.40-7.45 (m, 2H) ppm; *C NMR (100 MHz, CDCl;) 14.1, 53.2, 60.3,
76.2, 112.6, 115.1, 120.9, 137.8, 160.6, 164.8, 171.0 ppm; HRMS

(ESI-TOF) caled for Ci3H13sFN,Os ([M+Na']) = 319.0706, Found

0.407 3
<
0.304 5 S
o}
< 0.20]
0.104
o s
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes
0.60
5
5 0.40-
<
-
0.20] 3
S
-
ot
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

dimethyl 3-diazo-2-(3-fluorophenyl)-2-hydroxysuccinate

NaCOMe(C,,H FN,O5) a yellow solid; 75% vyield, 95% ee,

] oy OoMe 27 :
[a]p™" = +166.9 (c = 0.32 in CH,Cl,); HPLC DAICEL
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,

A = 254 nm, retention time: 6.2 min (major) and 9.9 min (minor); *H

NMR (400 MHz, CDCl3) 3.81 (s, 3H), 3.84 (s, 3H), 4.56 (s, 1H),
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7.35-7.45 (m, 4H) ppm; **C NMR (100 MHz, CDCl;) 51.2, 53.1, 76.2,
112.6, 115.1, 120.9, 129.2, 137.8, 160.4, 164.8, 171.0 ppm; HRMS
(ESI-TOF) caled for Cy;HuFN,Os ([M+Na']) = 315.0550, Found

315.0548.
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0.004-
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 11.00 12.00

4-ethyl 1-methyl 3-diazo-2-(4-fluorophenyl)-2-hydroxysuccinate

N, «_-COOEt L .
(C13H13FN,O5) a yellow liquid; 66% vyield, 93% ee,

C)ﬁ,OOMe
[a]o®” = +125.0 (c = 0.20 in CH,CIl,); HPLC DAICEL

E
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 5.6 min (major) and 8.4 min (minor); *H
NMR (400 MHz, CDCl;) 1.27-1.31 (t, J = 7.2 Hz, 3H), 3.83 (s, 3H),
4.24-4.30 (m, 2H), 4.54 (s, 1H), 7.07-7.11 (m, 2H), 7.68-7.69 (m, 2H)
ppm; *C NMR (100 MHz, CDCls) 13.3, 28.6, 53.0, 60.3, 114.6, 127.2,
130.9, 160.6, 164.5, 171.4 ppm; HRMS (ESI-TOF) calcd for

C13H13FN,0Os5 ([M+Na+]) =319.0706, Found 319.0706.
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dimethyl 3-diazo-2-(4-fluorophenyl)-2-hydroxysuccinate
Ny<_COOMe (C12H1FN,O5) a yellow solid; 67% yield, 95% ee,

Deoone [a]o®" = +76.7 (c = 0.24 in CH,Cl,); HPLC DAICEL
F CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow
rate = 1.0 mL/min, A = 254 nm, retention time: 5.9 min (major) and 8.0
min (minor); *"H NMR (400 MHz, CDClI3) 3.81 (s, 3H), 3.83 (s, 3H), 4.54
(s, 1H), 7.07-7.11(m, 2H), 7.67-7.69 (m, 2H) ppm; *C NMR (100 MHz,
CDCl;) 28.6, 52.1, 114.7, 127.2, 130.9, 160.8, 163.2, 164.9, 171.3 ppm;
HRMS (ESI-TOF) calcd for C13H14N,O5 ([M+Na']) = 315.0550, Found

315.0545.
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4-ethyl 1-methyl 2-(4-bromophenyl)-3-diazo-2-hydroxysuccinate
N« COOEt (C13H13BrN,Os) a yellow liquid; 66% yield, 94%
Deoome €8 [a]o®’ = +133.9 (¢ = 0.36 in CH,CI,); HPLC

Br DAICEL CHIRALCEL AD, 2-propanol/n-hexane =
20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.2 min
(major) and 8.8 min (minor); 'H NMR (400 MHz, CDCl5) 1.27-1.31 (t, J
= 7.2 Hz, 3H), 3.82 (s, 3H), 4.22-4.31 (m, 2H), 4.53 (s, 1H), 7.52-7.54 (m,
2H), 7.58-7.60 (m, 2H) ppm; **C NMR (100 MHz, CDCl;) 14.3, 54.2,
61.4, 77.3, 123.6, 128.1, 131.9, 1354, 165.5, 172.2 ppm; HRMS

(ESI-TOF) caled for Ci3H13BrN,Os ([M+Na']) = 378.9906, Found

11.00
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] ©
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dimethyl 2-(4-bromophenyl)-3-diazo-2-hydroxysuccinate
N,_coome (C12H1BIrN,Os) a yellow solid; 85% yield, 94% ee,
Deoome [alo” = +120.8 (¢ = 0.24 in CH.Cl,); HPLC

Br

DAICEL CHIRALCEL AD, 2-propanol/n-hexane =

14

11.00
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20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.6 min
(major) and 8.4 min (minor); *H NMR (400 MHz, CDCl;) 3.76-3.83 (m,
6H), 4.52 (s, 1H), 7.36-7.43 (m, 3H), 7.68-7.71 (m, 2H) ppm; *C NMR
(100 MHz, CDCIs) 51.1, 53.0, 75.6, 114.7, 125.2, 127.6, 128.1, 165.0,
171.5 ppm; HRMS (ESI-TOF) calcd for Cy,H1;BrN,Os ([M+Na']) =

364.9749, Found 364.9745.

0.020

0.0157

0.0107

AU

0.005

0.0007

0.107
0.087
0.067

AU

0.04
0.027

0.00

4-ethyl 1-methyl 2-(4-chlorophenyl)-3-diazo-2-hydroxysuccinate
(C13H13CIN,Os) a yellow liquid; 82% vyield, 95% ee,

N, COOEt
@Iﬁowe [a]o = +86.0 (c = 0.30 in CH,Cl,); HPLC DAICEL
(@)

Cl CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow
rate = 1.0 mL/min, A = 254 nm, retention time: 5.4 min (major) and 7.6
min (minor); *H NMR (400 MHz, CDCl5) 1.27-1.31 (t, J = 7.0 Hz, 3H),
3.82 (s, 3H), 4.21-4.30 (m, 2H), 4.53 (s, 1H), 7.37-7.39 (m, 2H),
7.63-7.64 (m, 2H) ppm; *C NMR (100 MHz, CDCl;) 13.3, 28.6, 53.2,
60.4, 126.8, 127.9, 133.8, 134.3, 164.5, 171.3 ppm; HRMS (ESI-TOF)
calcd for C13H13CIN,O5 ([M+Na']) = 335.0411, Found 335.0409.
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0.008+

0.006+

0.004+

AU

0.002+

0.000 S b

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
Minutes

1.007

0.80

0.60

AU

0.40

0.207

0.00

T T T T T T T T T T T
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5

dimethyl 2-(4-chlorophenyl)-3-diazo-2-hydroxysuccinate

N,&_ COOMe i .
(C1oH11CIN,O5) a yellow solid; 84% vyield, 94% ee,

oy ooMe 27 _ _ - .
N [a]p”" = +125.0 (¢ = 0.20 in CH,Cl,); HPLC
DAICEL CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0
mL/min, A = 254 nm, retention time: 6.1 min (major) and 7.9 min
(minor); *H NMR (400 MHz, CDCls) 3.81 (s, 3H), 3.83 (s, 3H), 4.53 (s,
1H), 7.37-7.39 (m, 2H), 7.64-7.66 (m, 2H) ppm; **C NMR (100 MHz,
CDCls) 29.7, 52.2, 54.2, 127.8, 129.0, 128.1, 134.8, 135.3, 165.9, 172.2
ppm; HRMS (ESI-TOF) calcd for C1,H1,CIN,O5 ([M+Na']) = 321.0254,

Found 321.0247.

0.020-
0.0157

2 -

2 o010

0.0057

P 7.968

0.000
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0.60
o 0.407
<

0.20

?»7.945

0.00

T T T T T T T T T T T T T T T T T
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
Minutes

4-ethyl 1-methyl 3-diazo-2-hydroxy-2-(naphthalen-2-yl)succinate

e .
N, COOE! (C17HsN,O5) a yellow solid; 64% vyield, 92% ee,

OO GoOMe [a]p? = +142.0 (¢ = 0.20 in CH,Cl,); HPLC
(@)
DAICEL CHIRALCEL AD, 2-propanol/n-hexane =

20/80, flow rate = 1.0 mL/min, A = 254 nm, retention time: 8.3 min
(major) and 11.9 min (minor); *"H NMR (400 MHz, CDCl;) 1.29-1.32 (t, J
= 7.0 Hz, 3H), 3.82 (s, 3H), 3.82 (s, 3H), 3.83-4.31(m, 2H), 4.34 (s, 1H),
7.51-8.24 (m, 7H) ppm; *C NMR (100 MHz, CDCl;) 14.7, 30.0, 54.4,
61.7, 123.8, 126.4, 126.8, 127.3, 127.8, 128.9, 129.0, 129.1, 133.4, 133.6,

165.1, 171.5 ppm.

0.807

. 0.607 * A
< 0.409 ;
0.20]
0.007

T T T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

dimethyl 3-diazo-2-hydroxy-2-(naphthalen-2-yl)succinate

Mo _coome (CisH1aN205) a yellow solid; 80% yield, 94% ee,

OO Dcoome [a]p>” = +35.0 (¢ = 0.10 in CH,Cl,); HPLC DAICEL
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CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 8.5 min (major) and 12.2 min (minor); *H
NMR (400 MHz, CDCl3) 3.81 (s, 3H), 3.82 (s, 3H), 4.63 (s, 1H),
7.49-7.74 (m, 7H) ppm; *C NMR (100 MHz, CDCl;) 28.6, 512, 53.1,
122.4, 125.1, 1255, 125.9, 126.5, 127.6, 127.6, 128.1, 132.0, 132.3,
165.1, 171.5 ppm; HRMS (ESI-TOF) calcd for C16H14N,0s ([M+Na']) =

321.0254, Found 321.0247.

0.00 AN
T e e L e L S e e o B e B e e e e e e B B L e L s e e
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

—%12.507

T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

dimethyl 3-diazo-2-hydroxy-2-(thiophen-2-yl)succinate

N2xy~COOMe (C,iH,0N,05S) a yellow solid; 65% yield, 87% ee,
@Ioﬁoo“”e [a]p?” = +35.0 (c = 0.10 in CH,Cl,); HPLC DAICEL
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 7.4 min (major) and 11.2 min (minor); *H
NMR (400 MHz, CDCl;) 3.81 (s, 3H), 3.82 (s, 3H), 4.63 (s, 1H),
7.49-7.74 (m, 3H) ppm; *C NMR (100 MHz, CDCl;) 51.2, 53.1, 65.3,

126.5, 127.6, 127.6, 129.1, 165.1, 171.5 ppm.
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T T T T T T T T T T T T T
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N
0.002 =
.
0.000 —— T T T 5
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dimethyl 2-cyclohexyl-3-diazo-2-hydroxysuccinate
(C13H2N,0Os5) a yellow solid; 35% vyield, 52% ee,
N,«._ COOEt
[a]p®’ = +2.6 (c = 0.11 in CH,CIl,); HPLC DAICEL

5gOOMe

CHIRALCEL AD-H, 2-propanol/n-hexane = 1/99, flow
rate = 1.0 mL/min, A = 254 nm, retention time: 15.3 min (major) and 20.0
min (minor); *H NMR (400 MHz, CDCl5) 1.25-1.28 (t, J = 7.0 Hz, 3H),
1.33-1.36 (m, 4H), 1.61-1.81 (m, 7H), 3.80 (s, 3H), 4.20-4.24 (m, 2H),
4.42 (s, 1H) ppm; *C NMR (100 MHz, CDCls) 13.3, 24.9, 25.1, 25.6,
28.6, 41.7, 52.1, 60.1, 165.4, 173.0 ppm; HRMS (ESI-TOF) calcd for

C13H20N,05 ([M+Na']) = 307.1270, Found 307.1270.
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2
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0.00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
Minutes

0.06

AU
o
5
8
511
81| 16.30
|
\
%]
[}
(s} [:
3
&1 20,005
R
8



Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009

diethyl 3-diazo-2-hydroxy-2-phenylsuccinate
NasyCOOH C13H12N,05) a yellow solid; 75% yield, 94% ee, [a]p?’

of°%™ _ 11020 (c = 0.20 in CH,Cl,): HPLC DAICEL
CHIRALCEL AD, 2-propanol/n-hexane = 20/80, flow rate = 1.0 mL/min,
A = 254 nm, retention time: 7.1 min (major) and 13.5 min (minor); *H
NMR (400 MHz, CDCl3) 3.81 (s, 3H), 3.82 (s, 3H), 4.63 (s, 1H),
7.49-7.74 (m, 7H) ppm; *C NMR (100 MHz, CDCl;) 28.6, 512, 53.1,
122.4, 125.1, 1255, 125.9, 126.5, 127.6, 127.6, 128.1, 132.0, 132.3,

165.1, 171.5 ppm.

N
~ &
0.20 8 )
2 b
2
0.10
o T L B e e I A A e e L B A e e e e AL B e e e e B LS AN S S e
1 2 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Minutes
o
2
4
N

diethyl 2-hydroxy-2-phenylsuccinate

coog: C13H1aN206) a yellow liquid; 80% yield, 94% ee, [a]p*’ =

©/E'SOOEI +6.5 (c = 0.10 in CH,Cl;); HPLC DAICEL CHIRALCEL
(0]
AD-H, 2-propanol/n-hexane = 20/80, flow rate = 1.0

mL/min, A = 254 nm, retention time: 14.2 min (minor) and 15.1 min
(major); This compound was identical in all respects "HNMR, *CNMR,

mass spetra) to that previously reported. *
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