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General Experimental Methods

Reactions were carried out in glassware dried at 120 °C overnight. Commercial reagents
were used as purchased. Dichloromethane was distilled from CaHz. Reactions were
monitored by TLC analysis using Merck Silica Gel 60 F-254 thin layer plates. Flash
column chromatography was performed on Merck silica gel 60, 0.040-0.063 mm.
Melting points were determined in capillary tubes. NMR spectra were run at 300 MHz
for 'H and at 75 MHz for *C NMR using the residual nondeuterated solvent (CHCl3) as
internal standard (7.26 for 'H and 77.0 for '*C). Chemical shifts are given in ppm. The
carbon type was determined by DEPT experiments. Mass spectra (ESI) were recorded
on mass spectrometer equipped with an electrospray source with a capillary voltage of
3.3 kV. B,y-Unsaturated-o-keto esters and their imines were prepared according to
modified literature procedures.

Typical procedure for the preparation of imines 1.

a. Synthesis of B.y-unsaturated-o-keto esters.’

0] (0]
o KOH ? ow SO.Cl,
Ph™ "H Ph EtOH Ph
MeOH
(0] 9] 0]

A solution of KOH (1.59 g, 28.3 mmol) in methanol (3.8 mL) was added dropwise to a
solution of the required aldehyde (18.9 mmol) and pyruvic acid (1.31 mL, 18.9 mmol)
in methanol (5 mL) at 0 °C. After several hours the mixture was filtered and the
resulting solid was washed with cold methanol and diethyl ether, and dried under
reduced pressure to provide the keto acid potassium salt.

To ethanol (20 mL; MeOH or iPrOH were used for the methyl and isopropyl esters)
precooled at 0 °C under nitrogen was added thionyl chloride (1.6 mL, 22.0 mmol)
followed by the potassium salt (11.0 mmol) in several portions over 5-10 min. After
stirring at room temperature for 1 hour, the mixture was heated at reflux temperature for
3 hours. The solvent was removed under reduced pressure, and the residue was
partitioned in EtOAc (40 mL) and 5% aqueous NaHCO3 (30 mL). The organic layer
was washed with brine (40 mL) dried over anhydrous MgSOa4 and concentrated under
reduced pressure. Keto ester was obtained after column chromatography eluting with
hexane:EtOAc mixtures.

b. Synthesis of N-Tosyl imines.?

0 Etz;N, TiCl NI/TS
3N, 1101y
Ar/\)JﬁW/OEt + TOISOZNHZ _— Ar/\)YOEt
J CH,Cl, i
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TiCls (0.45 mL, 5.6 mmol) was added dropwise to a solution of keto ester (5.6 mmol),
p-toluensulfonamide (0.95g, 5.6 mmol) and triethylamine (1.55 mL, 11.2 mmol) in dry
dichloromethane (17 ml) at 0 °C under nitrogen. The mixture was heated at reflux
temperature for 24 h and, after cooling to room temperature, treated with water (150
ml), extracted with dichloromethane (4 x 80 mL), dried over MgSO4 and concentrated
under reduced pressure. Column chromatography on silica gel eluting with
hexane:EtOAc mixtures afforded imines 1.

Ethyl (2Z,3E)-4-phenyl-2-(tosylimino)but-3-enoate (1a).

N/TS Yield 54%; yellow oil; "H NMR (300 MHz, CDCl;3) § & 7.90 (d, J
M 5 = 8.5 Hz, 2H), 7.60-7.28 (m, 6H), 7.36 (d, J = 8.5 Hz, 2H), 6.83 (d,
" J=16.5Hz, 1H), 4.54 (q, J = 7.2 Hz, 2H), 2.44 (s, 3H), 1.49 (t, J =

o} 7.2 Hz, 3H); *C NMR (75.5 MHz, CDCl;) § 167.6 (C), 164.4 (C),

149.4 (C), 144.7 (C), 135.8 (C), 133.9 (CH), 131.7 (CH), 129.7
(2CH), 129.6 (3CH), 129.1 (CH), 128.7 (CH), 128.0 (CH), 123.5 (CH), 63.1 (CH,), 21.6 (CH3),
14.0 (CHs); HRMS (ESI) 357.1037 (M*), C1oH1sNO4S requires 357.1035.

Ethyl (2Z,3E)-4-(p-tolyl)-2-(tosylimino)but-3-enoate (1b).

N/Ts Yield 76%; yellow solid, m.p. 112-116 °C (hexane-EtOAc);

| 'H NMR (300 MHz, CDCl3) & 7.90 (d, J = 8.4 Hz, 2H), 7.39

N O~ (d, J=28.4 Hz, 2H), 7.36 (d, J = 16.4 Hz, 1H overlapped), 7.34
o) (d, J=28.4 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 6.78 (d, J=16.4

M
© Hz, 1H), 4.55 (q, J = 7.2 Hz, 2H), 2.43 (s, 3H), 2.38 (s, 3H),

1.48 (t, J = 7.2 Hz, 3H); 3C NMR (75.5 MHz, CDCL) 5 168.0 (C), 164.8 (C), 149.7 (C), 144.7
(C), 142.9 (C), 131.5 (2CH), 130.1 (4CH), 129.8 (2CH), 128.9 (CH), 128.1 (CH), 122.9 (C),
63.3 (CHy), 21.8 (2CHs), 14.1 (CHs); HRMS (ESI) 371.1195 (M"), Ca0H2NO4S requires
371.1191.

Ethyl (2Z,3E)-4-(4-methoxyphenyl)-2-(tosylimino)but-3-enoate (1c)

N/Ts Yield 67%; yellow oil; '"H NMR (300 MHz, CDCl;) § 7.89

| (d, J = 8.3 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.34 (d, J =

X O~ 165 Hz, 1H overlapped), 7.32 (d, J = 8.3 Hz, 2H), 6.90 (d, J
o) = 8.4 Hz, 2H), 6.69 (d, J = 16.5 Hz, 1H), 4.53 (q, J = 7.2 Hz,

MeO 2H), 3.83 (s, 3H), 2.42 (s, 3H), 1.47 (t, J = 7.2 Hz, 3H).; °C

NMR (75.5 MHz, CDCls) & 167.9 (C), 164.7 (C), 162.7 (C), 149.4 (C), 144.4 (C), 130.7 (CH),
129.6 (2CH), 127.8 (CH), 126.7 (2CH), 120.9 (C), 114.7 (4CH), 63.0 (CH,), 55.4 (CHs), 21.6
(CHs), 13.9 (CHs); HRMS (ESI) 388.1215 (M'+H), C20H2:NOsS" requires 388.1213.

Ethyl (2Z,3E)-4-(3-methoxyphenyl)-2-(tosylimino)but-3-enoate (1d).

N/Ts Yield 47%; yellow oil; '"H NMR (300 MHz, CDCl;) § 7.90 (d, J =

S [ o 8.4 Hz, 2H), 734 (d, J = 84 Hz, 2H), 7.40-7.27 (m, 2H
~ overlapped), 7.09 (d, J = 7.2 Hz, 1H), 6.99 (s, 1H overlapped), 6.98

@] (d, J= 8.7 Hz, 1H), 6.81 (d, J = 16.5 Hz, 1H), 4.55 (q, J = 7.1 Hz,

2H), 3.80 (s, 3H), 2.43 (s, 3H), 1.48 (t, J = 7.1 Hz, 3H); *C NMR

OM
© (75.5 MHz, CDCls) 8 167.6 (C), 164.4 (C), 160.0 (2C), 149.3 (C),
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144.7 (C), 135.4 (CH), 130.1 (2CH), 129.7 (2CH), 128.0 (CH), 123.7 (CH), 121.5 (CH), 117.9
(CH), 113.0 (CH), 63.1 (CH>), 55.3 (CH3), 21.6 (CHz3), 14.0 (CH3); HRMS (ESI) 388.1215
(M™+H), C20H21NOsS" requires 388.1213.

Ethyl (2Z,3E)-4-(2-methoxyphenyl)-2-(tosylimino)but-3-enoate (1e).

N/Ts Yield 53%; yellow oil; '"H NMR (300 MHz, CDCl3) § 7.90 (d, J =
M 5 8.4 Hz, 2H), 7.73 (d, J = 16.5 Hz, 1H), 7.45-7.30 (m, 2H), 7.32 (d,
" J=8.4Hz, 2H), 7.03-6.84 (m, 3H), 4.55 (q, J = 7.2 Hz, 2H), 3.86

o} (s, 3H), 2.42 (s, 3H), 1.48 (t, J = 7.2 Hz, 3H); *C NMR (75.5 MHz,

oM
© CDCls) § 168.6 (C), 164.7 (C), 158.7 (C), 145.2 (C), 144.5 (C),

133.3 (CH), 129.6 (2CH), 129.5 (C), 129.1 (CH), 128.0 (CH), 123.8 (CH), 122.9 (CH), 120.9
(CH), 111.3 (2CH), 62.9 (CH»), 55.6 (CH3), 21.6 (CHs), 14.0 (CHs); HRMS (ESI) 388.1215
(M™+H), C20H21NOsS" requires 388.1213.

Ethyl (2Z,3E)-4-(4-chlorophenyl)-2-(tosylimino)but-3-enoate (1f).

N/Ts Yield 41%; yellow solid, m.p. 70-73 °C (hexane-EtOAc); 'H
5 NMR (300 MHz, CDCls) & 7.89 (d, J = 8.4 Hz, 2H), 7.50~7.27
~" (m, 7H), 6.78 (d, J = 16.5 Hz, 1H), 4.54 (¢, J = 7.2 Hz, 2H),

o) 2.44 (s, 3H), 1.48 (1, J = 7.2 Hz, 3H); °C NMR (75.5 MHz,

cl CDCL) § 167.2 (C), 164.4 (C), 147.5 (C), 144.8 (C), 137.8 (C),

135.7 (C), 132.4 (CH), 129.7 (3CH), 129.5 (4CH), 128.0 (CH), 124.0 (CH), 63.3 (CH), 21.6
(CH3), 14.0 (CH3); HRMS (ESI) 391.0645 (M"), C19H1sCINO4S requires 391.0645.

Ethyl (2Z,3E)-4-(3-chlorophenyl)-2-(tosylimino)but-3-enoate (1g).

_Ts Yield 57%; pale yellow solid, m.p. 84-86 °C (hexane-EtOAc); 'H

N| NMR (300 MHz, CDCls) ¢ 7.89 (d, J = 8.4 Hz, 2H), 7.47 (s, 1H),

X O~ 741-7.26 (m, 4H), 7.34 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 16.4 Hz,

0O 1H), 4.54 (q, J="7.1 Hz, 2H), 2.43 (s, 3H), 1.48 (t, J=7.1 Hz, 3H);

BC NMR (75.5 MHz, CDCls) § 167.0 (C), 164.2 (C), 147.1 (C),

cl 144.8 (C), 135.6 (C), 135.2 (C), 131.4 (CH), 130.3 (3CH), 129.7

(2CH), 128.3 (CH), 128.0 (CH), 126.6 (CH), 124.8 (CH), 63.3 (CH>), 21.6 (CH3), 13.9 (CH3);
HRMS (ESI) 391.0646 (M"), C19HisCINO4S requires 391.0645.

Ethyl (2Z,3E)-4-(2-chlorophenyl)-2-(tosylimino)but-3-enoate (1h).

N/TS Yield 58%; white solid, m.p. 117-120 °C (hexane-EtOAc); 'H

. [ o NMR (300 MHz, CDCls) 6 7.90 (d, J = 8.4 Hz, 2H), 7.82 (d, J =
~" 16.6 Hz, 1H), 7.61 (d, J = 6.9 Hz, 1H), 7.43 (d, J = 7.7 Hz, 1H),

(0] 7.38-7.28 (m, 2H overlapped), 7.35 (d, J = 8.4 Hz, 2H), 6.81 (d, J

Cl
= 16.6 Hz, 1H), 4.57 (q, J = 7.2 Hz, 2H), 2.44 (s, 3H), 1.50 (t, J =

7.2 Hz, 3H); *C NMR (75.5 MHz, CDCl3) § 167.6 (C), 164.2 (C), 144.9 (C), 144.8 (C), 135.6
(©), 135.5 (C), 132.3 (CH), 132.0 (CH), 130.4 (2CH), 129.7 (2CH), 128.1 (CH), 127.5 (CH),
127.4 (CH), 125.8 (CH), 63.2 (CH>), 21.7 (CH3), 14.1 (CH3); HRMS (ESI) 391.0647 (M"),
Ci9Hi3CINO4S requires 391.0645.
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Ethyl (2Z,3E)-4-(4-nitrophenyl)-2-(tosylimino)but-3-enoate (1i).

_Ts Yield 42%; white solid, m.p. 119-121 °C (hexane-EtOAc);

N| "H NMR (300 MHz, CDCls) & 8.26 (d, J = 8.4 Hz, 2H), 7.90

X O~ (d, J = 8.1, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 16.5
(0] Hz, 1H overlapped), 7.36 (d, J = 8.1 Hz, 2H), 6.91 (d, J =

OzN 16.5 Hz, 1H), 4.56 (q, J = 7.0, 2H), 2.45 (s, 3H), 1.50 (t, J =

7.0 Hz, 3H); °C NMR (75.5 MHz, CDCLs) § 166.4 (C), 164.0 (C), 149.0 (C), 145.1 (C), 139.7
(C), 129.8 (4CH), 129.1 (CH), 128.2 (CH), 127.4 (C), 124.3 (4CH), 63.5 (CH,), 21.69 (CHs),
14.0 (CHs); HRMS (ESI) 425.0083, C1oH sNonaO6S™ requires 425.0078.

Ethyl (2Z,3E)-4-(3-nitrophenyl)-2-(tosylimino)but-3-enoate (1j).

N/Ts Yield 45%; white solid, m.p. 124-125 °C (hexane-EtOAc); '
S [ o NMR (300 MHz, CDCl3) 6 8.35 (s, 1H), 8.27 (d, J = 8.0 Hz, 1H),
~" 7.90 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 8.0 Hz, 1H), 7.61 (t, J = 8.0
o) Hz, 1H), 7.38 (d, J = 16.5 Hz, 1H overlapped), 7.36 (d, J = 8.4 Hz,

2H), 6.91 (d, J = 16.5 Hz, 1H), 4.56 (q, J = 7.0 Hz, 2H), 2.45 (s,
3H), 1.49 (t, J = 7.0 Hz, 3H); *C NMR (75.5 MHz, CDCl;) § 166.5
(C), 164.0 (C), 148.7 (C), 145.3 (C), 145.1 (C), 135.6 (C), 133.7 (2CH), 130.2 (2CH), 129.8
(2CH), 128.1 (CH), 126.3 (CH), 125.6 (CH), 123.0 (CH), 63.5 (CH,), 21.7 (CH3), 14.0 (CH3);
HRMS (ESI) 425.0080, C19H;sNan.O6S ™ requires 425.0078.

NO,

Ethyl (2Z,3E)-4-(2-nitrophenyl)-2-(tosylimino)but-3-enoate (1k).

_Ts Yield 38%; pale yellow solid, m.p. 161-162 °C (hexane-EtOAc); '"H

« N o NMR (300 MHz, CDCl3)  8.09 (d, J = 7.8 Hz, 1H), 7.92 (d, J =
" 8.4 Hz, 1H),7.89 (d,J = 8.1 Hz, 2H), 7.76-7.50 (m, 3H), 7.35 (d, J

o) — 8.1 Hz, 2H), 6.72 (d, J = 16.4 Hz, 1H), 4.56 (q, J = 7.2 Hz, 2H),

N
Oz 2.44 (s, 3H), 1.50 (t, J = 7.2 Hz, 3H); *C NMR (75.5 MHz, CDCl;)

§ 167.1 (C), 163.9 (C), 147.9 (C), 145.1 (C), 144.3 (CH), 135.2 (C), 133.9 (CH), 131.3 (CH),
130.0 (C), 129.8 (2CH), 128.9 (CH), 128.2 (2CH), 128.1 (CH), 125.3 (CH), 63.4 (CH,), 21.7
(CHs), 14.0 (CHs); HRMS (ESI) 425.0076, C1oH sNanaO6S™ requires 425.0078.

Ethyl (2Z,3E)-4-(furan-2-yl)-2-(tosylimino)but-3-enoate (11).

_Ts Yield 52%; brown oil; '"H NMR (300 MHz, CDCl;) § 7.89 (d, J =
N| 8.1 Hz, 2H), 7.55 (s, 1H), 7.33 (d, J = 8.1 Hz, 2H), 7.15 (d, J=16.1
O~ Hz, 1H), 6.75 (s, 1H overlapped), 6.69 (d, J =16.1 Hz, 1H), 6.53 (s,
\ o) O 1H), 4.51 (q, J = 7.0 Hz, 2H), 2.43 (s, 3H), 1.46 (t, J = 7.0 Hz, 3H);
5C NMR (75.5 MHz, CDCl3) § 167.2 (C), 164.5 (C), 150.8 (2CH), 146.7 (CH), 144.8 (C),
136.0 (CH), 134.3 (CH), 129.6 (2CH), 127.9 (CH), 120.8 (C), 118.1 (CH), 113.3 (CH), 63.1
(CH,), 21.6 (CH;), 14.0 (CHs3); HRMS (ESI) 348.0898 (M™+H), CioHisN,OsS™ requires
348.0900.

AN

Methyl (2Z,3E)-4-phenyl-2-(tosylimino)but-3-enoate (1m).

Ts Yield 50%; brown oil; "H NMR (300 MHz, CDCl3) § 7.89 (d, J = 8.1
P Hz, 2H), 7.66-7.29 (m, 6H), 7.34 (d, J = 8.1 Hz, 2H), 6.83 (d, J = 16.4
™ Hz, 1H), 4.07 (s, 3H), 2.44 (s, 3H); °C NMR (75.5 MHz, CDCl;) §

O
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167.4 (C), 164.9 (C), 149.6 (C), 144.8 (C), 135.7 (C), 133.9 (CH), 131.8 (CH), 129.7 (2CH),
129.1 (4CH), 128.7 (CH), 128.0 (CH), 123.4 (CH), 53.0 (CHs), 21.7 (CH;); HRMS (ESI)
343.0880 (M), C1sHi7NO4S requires 343.0878.

Isopropyl (2Z,3E)-4-phenyl-2-(tosylimino)but-3-enoate (1n).

N/Ts Yield 50%, orange oil; '"H NMR (300 MHz, CDCl3) § 7.90 (d, J =

5 8.4 Hz, 2H), 7.64-7.29 (m, 6H), 7.34 (d, J = 8.4 Hz, 2H), 6.81 (d, J

— 16.4 Hz, 1H), 5.45 (hept, J = 6.3 Hz, 1H), 2.43 (s, 3H), 1.48 (d, J

0 — 6.3 Hz, 6H); °C NMR (75.5 MHz, CDCls) & 167.8 (C), 164.0

(C), 149.1 (C), 144.6 (C), 135.9 (C), 133.9 (2CH), 131.7 (CH),

129.7 (2CH), 129.1 (3CH), 128.6 (CH), 128.0 (CH), 123.7 (CH), 71.58 (CH), 21.65 (CHj),
21.62 (CHs); HRMS (ESI) 371.1196 (M"), C20H2/NOyS requires 371.1191.

General procedure for the non-catalysed Mukaiyama-Michael reaction.

2-Methyl-1-methoxy-1-trimethylsilyoxyprop-1-ene (2, 122 pL, 0.6 mmol) was added to
a solution of imine 1 (0.25 mmol) in CH2Cl2 (1.2 mL) at rt under nitrogen atmosphere
and the mixture was stirred overnight until the reaction was complete (20-24h). The
reaction products were isolated by column chromatography on silica gel eluting with
hexane/EtOAc mixtures.

(2)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-phenylhex-2-
enedioate (3a)

Yield 84%; colourless oil; 'H NMR (300 MHz, CDCl3) § 7.50 (d, J
= 8.4 Hz, 2H) 7.31 (d, J=11.4, 1H overlapped), 7.30-7.27 (m, 3H),
7.17-7.15 (m, 2H overlapped), 7.16 (d, J = 8.4 Hz, 2H), 6.20 (s,
1H), 4.41 (d, J = 11.4 Hz, 1H), 3.96 (2 overlapped q, J = 7.2 Hz,
2H), 3.65 (s, 3H), 2.36 (s, 3H), 1.18 (s, 3H), 1.17 (s, 3H), 1.09 (t, J
= 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 176.9 (C), 164.2 (C),
143.7 (C), 140.5 (C), 138.1 (C), 136.0 (C), 129.5 (CH), 129.3 (CH), 128.1 (CH), 127.6 (CH),
127.2 (CH), 125.9 (C), 61.8 (CH>), 51.9 (CH3), 50.5 (C), 47.1 (CH), 23.9 (CH3), 22.4 (CH3),
21.5 (CHs), 13.9 (CH3); HRMS (ESI) 458.1641 (M-H)", C24H2sNOgS™ requires 458.1643.

(2)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(p-tolyl)hex-
2-enedioate (3b)

Yield 77%; pale yellow oil; '"H NMR (300 MHz, CDCls) § 7.51
(d, J=8.1 Hz, 2H), 7.29 (d, J = 11.1 Hz, 1H), 7.16 (d, J = 8.4
Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H), 6.14
(s, 1H), 4.35(d, J = 11.4 Hz, 1H), 3.96 (2 overlapped q, J = 7.2
Hz, 2H), 3.64 (s, 3H), 2.36 (s, 3H), 2.33 (s, 3H), 1.16 (s, 6H),
1.08 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 177.0 (C),
164.2 (C), 143.7 (C), 140.9 (C), 136.8 (C), 136.1 (C), 135.0 (C), 129.3 (CH), 128.8 (CH), 127.6
(CH), 125.8 (CH), 61.7 (CHy), 51.8 (CH3), 50.1 (C), 47.1 (CH), 23.8 (CH3), 22.4 (CH3), 21.5
(CHs3), 21.1 (CH3), 13.9 (CH3); HRMS (ESI) 472.1782 (M-H)", C2sH30NO¢S requires 472.1799.
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(Z)-1-Ethyl 6-methyl 4-(4-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (3¢)

_0._0 Yield 56%; yellow oil; '"H NMR (300 MHz, CDCl;) § 7.51

_Ts (d, J = 8.1 Hz, 2H), 7.27 (d, J = 11.4 Hz, 1H), 7.17 (d, J =

16 8.1 Hz, 2H), 7.09 (d, J = 8.7 Hz, 2H), 6.83 (d, J = 8.7 Hz,

~" 2H), 6.18 (s, 1H), 435 (d, J = 11.4 Hz, 1H), 3.96 (2

(0] overlapped q, J = 7.2 Hz, 2H), 3.80 (s, 3H), 3.64 (s, 3H),

2.37 (s, 3H), 1.16 (s, 6H), 1.08 (t, J = 7.2 Hz, 3H); *C NMR

(75 MHz, CDCL) & 177.1 (C), 164.2 (C), 158.6 (C), 143.7 (C), 140.8 (C), 136.0 (C), 130.4

(CH), 130.1(C), 129.3 (CH), 127.6 (CH), 125.6 (CH), 113.5 (CH), 61.7 (CH,), 55.1 (CH3), 51.9

(CHs), 49.7 (C), 47.2 (CH), 23.7 (CHs), 22.4 (CHs), 21.5 (CHs), 13.9 (CHs); HRMS (ESI)
488.1747 (M-HY, C2sH30NO;S™ requires 488.1748.

HN

MeO

(2)-1-Ethyl 6-methyl 4-(3-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (3d)

Yield 82%; yellow oil; '"H NMR (300 MHz, CDCl3) § 7.52 (d, J =
8.4 Hz, 2H), 7.27 (d, J = 11.1 Hz, 1H), 7.24-7.16 (m, 3H), 6.85-
6.70 (m, 3H), 6.18 (s, 1H), 4.37 (d, J = 11.1 Hz, 1H), 3.97 (2
overlapped q, J = 7.2 Hz, 2H), 3.80 (s, 3H), 3.65 (s, 3H), 2.36 (s,
3H), 1.18 (s, 3H), 1.17 (s, 3H), 1.08 (t, J = 7.2 Hz, 3H); *C NMR
(75 MHz, CDCl) 6 176.9 (C), 164.2 (C), 159.2 (C), 143.8 (C),
140.5 (CH), 139.6 (C), 136.0 (C), 129.3 (CH), 128.9 (CH), 127.6
(CH), 126.0 (C),121.8 (CH), 115.8 (CH), 112.2 (CH), 61.8 (CH,), 55.1 (CHz3), 51.9 (CH3), 50.5
(CH3), 47.1 (C), 23.9 (CH3), 22.5 (CH3), 21.5 (CH3), 13.9 (CHs); HRMS (ESI) 488.1746 (M-H)
, C2sH30NO7S™ requires 488.1748.

OMe

(2)-1-Ethyl 6-methyl 4-(2-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (3e)

Yellow oil; yield 72%; "H NMR (300 MHz, CDCl;) & 7.60 (d, J =
8.4 Hz, 2H), 7.34 (d, J=10.8 Hz, 1H), 7.22-7.17 (m, 3H), 7.04 (dd,
J=17.8, 1.8 Hz, 1H), 6.86 (2 overlapped t, J = 8.1 Hz, 2H), 6.19 (s,
1H), 4.69 (d, J = 10.8 Hz, 1H), 4.00 (q, J = 6.9 Hz, 2H), 3.82 (s,
3H), 3.64 (s, 3H), 2.37 (s, 3H), 1.15 (s, 3H), 1.13 (s, 3H), 1.09 (t, J
= 6.9 Hz, 3H); *C NMR (75 MHz, CDCl;) & 177.2 (C), 164.4 (C),
157.4 (C), 143.4 (C), 140.2 (CH), 136.8 (CH), 130.0 (C), 129.2 (CH), 128.2 (C), 127.5 (CH),
127.0 (CH), 126.1 (C), 120.3 (CH), 111.1 (CH), 61.5 (CH>), 55.6 (CH3), 51.8 (CH3), 46.7 (C),
43.5 (CH), 24.6 (CH3), 22.3 (CHs), 21.5 (CHs), 13.9 (CHs); HRMS (ESI) 488.1752 (M-H),
CysH30NO5S™ requires 488.1748.

(Z)-1-Ethyl 6-methyl 4-(4-chlorophenyl)-5,5-dimethyl-2-(4-

methylphenylsulfonamido)hex-2-enedioate (3f)
_0._0 Yield 80%; pale yellow oil; '"H NMR (300 MHz, CDCls) &
TS 7.47 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.26 (d, J =

o 11.4 Hz, 1H), 7.15 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz,
~" 2H), 6.28 (s, 1H), 4.46 (d, J = 11.4 Hz, 1), 3.84 (m, 2H), 3.63
0

=

Cl
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(s, 3H), 2.35 (s, 3H), 1.17 (s, 6H), 1.06 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 176.5
(©), 163.9 (C), 143.8 (C), 139.9 (C), 136.7 (C), 135.7 (CH), 132.9 (C), 130.7 (CH), 129.3
(CH),128.1 (CH), 127.5 (CH), 126.1 (C), 61.8 (CH>), 51.8 (CH3), 49.8 (CH), 47.0 (C), 23.5
(CH3), 22.5 (CHs), 21.4 (CHs), 13.8 (CHs3); HRMS (ESI) 492.1255 (M-H)", C4H27CINOgS
requires 492.1253.

(2)-1-Ethyl 6-methyl 4-(3-chlorophenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (3g)

White oil; yield 87%; 'H NMR (300 MHz, CDCl;) § 7.47 (d, J =
8.1 Hz, 2H), 7.23 (d, J = 11.4 Hz, 1H), 7.22-7.03 (m, 4H), 7.16 (d,
J = 8.4 Hz, 2H), 6.30 (s, 1H), 4.41 (d, J = 11.4 Hz, 1H), 3.95 (2
overlapped q, J = 7.2Hz, 2H), 3.62 (s, 3H), 2.35 (s, 3H), 1.16 (s,
6H), 1.07 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 176.5
(C), 163.9 (C), 143.8 (C), 140.2 (C), 139.4 (C), 135.8 (CH), 133.7
(C), 129.3 (CH), 129.18 (CH), 129.15 (CH), 127.8 (CH), 127.5
(CH), 127.3 (CH), 126.4 (CH), 125.2 (C), 61.9 (CH,), 51.9 (CH3), 50.1 (CH), 47.1 (C), 23.5
(CH3), 22.5 (CH3), 21.4 (CH;), 13.8 (CHs); HRMS (ESI) 492.1255 (M-H), C2H7CINO6S
requires 492.1253.

(Z)-1-Ethyl 6-methyl 4-(2-chlorophenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (3h)

Yield 95%; yellow oil; "H NMR (300 MHz, CDCl;) & 7.62 (d, J =
8.4 Hz, 2H), 7.38-7.35 (m, 1H), 7.35 (d, J = 10.5 Hz, 1H), 7.19 (d,
J = 8.4 Hz, 2H), 7.17-7.09 (m, 3H), 6.11 (s, 1H), 5.03 (d, J =10.5
Hz, 1H), 3.95 (2 overlapped q, J = 7.2 Hz, 2H), 3.66 (s, 3H), 2.36
(s, 3H), 1.26 (s, 3H), 1.22 (s, 3H), 1.01 (t, J = 7.2 Hz, 3H); “C
NMR (75 MHz, CDCls) 6 176.7 (C), 164.1 (C), 143.6 (C), 140.0
(CH), 136.7 (C), 136.6 (C), 135.2 (C), 130.1 (CH), 129.9 (CH), 129.3 (CH),128.2 (CH), 127.4
(CH), 126.7 (C), 126.4 (CH), 61.7 (CH>), 52.0 (CHs), 47.4 (CH), 45.4 (C), 24.5 (CH3), 22.0
(CH3), 21.4 (CHs), 13.8 (CH3); HRMS (ESI) 492.1255 (M-H), Cy4H27CINO¢S™ requires
492.1253.

(Z)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(4-
nitrophenyl)hex-2-enedioate (3i)

Yield 98%; pale yellow oil; '"H NMR (300 MHz, CDCl;) §
8.18 (d, J = 9.0 Hz, 2H), 7.45-7.40 (m, 4H), 7.31 (d, J =11.4
Hz, 1H), 7.17 (d, J = 8.4 Hz, 2H), 6.16 (s, 1H), 4.69 (d, J =
11.4 Hz, 1H), 3.93 (m, 2H), 3.65 (s, 3H), 2.36 (s, 3H), 1.21
(s, 3H), 1.20 (s, 3H), 1.05 (t, J = 6.9 Hz, 3H); '*C NMR (75
MHz, CDCl;) § *C NMR (75 MHz, CDCl3) § 176.0 (C),
163.4 (C), 147.0 (C), 146.1 (C), 144.1 (C), 139.1 (CH), 135.5 (C), 130.4 (CH), 129.4 (CH),
127.5 (CH), 126.8 (C), 123.2 (CH), 62.1 (CH>), 52.0 (CH3), 50.6 (CH), 47.3 (C), 23.5 (CH3),
23.0 (CH3), 21.5 (CH3), 13.8 (CH;); HRMS (ESI) 503.1489 (M-H), C24H»N>OsS™ requires
503.1494.
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(2)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(3-
nitrophenyl)hex-2-enedioate (3j)

Yield 99%; yellow oil; 'TH NMR (300 MHz, CDCls) & 8.13 (ddd, J
=8.1,2.4,1.2 Hz, 1H), 8.03 (t, J=2.1 Hz, 1H) 7.61 (dt,J=7.8, 1.2
Hz, 1H), 7.49 (t, J = 8.1 Hz, 1H), 7.43 (d, J = 8.4 Hz, 2H), 7.29 (d,
J=11.4Hz, 1H), 7.16 (d, J = 8.4 Hz, 2H), 6.21 (s, 1H), 4.65 (d,J =
11.4 Hz, 1H), 4.10-3.93 (m, 2H), 3.65 (s, 3H), 2.35 (s, 3H), 1.21 (s,
3H), 1.20 (s, 3H), 1.07 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz,
CDCl3) § 176.0 (C), 163.6 (C), 147.9 (C), 144.1 (C), 140.5 (C),
138.8 (CH), 136.3 (CH), 135.6 (C), 129.4 (CH), 128.9 (CH), 127.4 (CH), 126.9 (C), 123.6
(CH), 122.2 (CH), 62.1 (CH>), 52.0 (CH3), 50.3 (CH), 47.2 (C), 23.2 (CH3), 23.0 (CH3), 21.4
(CH3), 13.8 (CH3); HRMS (ESI) 503.1497 (M-H)", C24H27N,OsS" requires 503.1494.

(Z2)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(2-
nitrophenyl)hex-2-enedioate (3k)

Yield 58%; yellow oil; "H NMR (300 MHz, CDCl3) § 7.77 (dd, J =
8.1, 1.5 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.51 (td, J=7.8, 1.5 Hz,
1H), 7.38 (td, J = 7.8, 1.5 Hz, 1H), 7.31 (dd, J = 7.8, 1.2 Hz, 1H),
7.21 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 10.2 Hz, 1H), 6.65 (s, 1H),
4.93 (d, J = 10.2 Hz, 1H), 4.06 (q, J = 7.2 Hz, 2H), 3.59 (s, 3H),
2.36 (s, 3H), 1.18 (s, 3H), 1.15 (t, J = 7.2 Hz, 3H), 1.08 (s, 3H); "*C
NMR (75 MHz, CDCl;) § 175.9 (C), 164.01 (C), 150.6 (C), 143.7 (C), 136.9 (C), 134.0 (CH),
133.0 (C), 132.1 (CH), 130.6 (CH), 129.3 (CH), 129.1 (C), 128.1 (CH), 127.4 (CH), 124.9 (C),
61.8 (CH,), 52.1 (CH3), 47.0 (CH), 42.8 (C), 23.3 (CHs), 23.2 (CH3), 21.5 (CH3), 13.8 (CH3);
HRMS (ESI) 503.1496 (M-H)", C24H27N1>05S™ requires 503.1494.

(2)-1-Ethyl 6-methyl 4-(furan-2-yl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (31)

Yellow oil; yield 69%; "H NMR (300 MHz, CDCl3) & 7.56 (d, J =

8.4 Hz, 2H), 7.33 (dd, J = 1.8, 0.9 Hz, 1H), 7.18 (d, J = 8.7 Hz,

TS 2H), 7.04 (d, J = 11.4 Hz, 1H), 6.40 (s, 1H), 6.30 (dd, J=3.3, 1.8

“ O._~ Hz, 1H), 6.12 (dt, J = 3.3, 0.6 Hz, 1H), 4.56 (d, J = 11.4 Hz, 1H),

4 S 4.02-3.90 (m, 2H), 3.66 (s, 3H), 2.36 (s, 3H), 1.19 (s, 3H), 1.15 (s,

3H), 1.08 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 176.8

(C), 164.0 (C), 151.6 (C), 143.8 (C), 141.7 (CH), 137.1 (CH), 136.0 (C), 129.3 (CH), 127.5

(HC), 126.4 (C), 110.1 (CH), 108.3 (CH), 61.8 (CH,), 52.1 (CH3), 46.9 (CH), 44.5 (C), 23.5

(CH3), 22.3 (CH3), 21.4 (CHs), 13.8 (CHs); HRMS (ESI) 448.1437 (M-H), CxnHyNO;S
requires 448.1435.
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(Z)-Dimethyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-phenylhex-2-
enedioate (3m)

0._0 Yield 82%; yellow oil; '"H NMR (300 MHz, CDCl3) & 7.50 (d, J = 8.4

Ts Hz, 2H), 7.30 (d, J = 11.1 Hz, 1H overlapped), 7.30-7.25 (m, 3H),

7.17-7.11 (m, 4H), 6.23 (s, 1H), 4.35 (d, J = 11.1 Hz, 1H), 3.64 (s,

3H), 3.52 (s, 3H), 2.37 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); °C NMR

o) (75 MHz, CDCls) & 177.0 (C), 164.7 (C), 143.7 (C), 140.6 (CH),

137.9 (C), 136.0 (C), 129.5 (CH), 129.3 (CH), 128.1 (CH), 127.5

(CH), 127.2 (CH), 125.8 (C), 52.5 (CH3), 51.9 (CH3), 50.4 (C), 47.1 (CH), 24.0 (CH3), 22.2
(CH3), 21.5 (CH3); HRMS (ESI) 444.1492 (M-H)", C23H26NOgS™ requires 444.1486.

HN
N0

(2)-1-Isopropyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-
phenylhex-2-enedioate (3n)

Yield 75%; yellow oil; "H NMR (300 MHz, CDCl;) § 7.49 (d, J =
8.4 Hz, 2H), 7.31-7.26 (m, 3H), 7.29 (d, J = 114 Hz, 1H
overlapped), 7.19-7.14 (m, 4H), 6.24 (s, 1H), 4.79 (hept, J = 6.3
Hz, 1H), 4.45 (d, J=11.4 Hz, 1H), 3.65 (s, 3H), 2.36 (s, 3H), 1.19
(s, 6H), 1.11(d, J = 6.3 Hz, 3H), 1.04 (d, J = 6.3 Hz, 3H); *C NMR
(75 MHz, CDCl;) 6 176.8 (C), 163.7 (C), 143.7 (C), 140.1 (C),
138.2 (C), 135.9 (C), 129.4 (CH), 129.3 (CH), 128.0 (CH), 127.6 (CH), 127.1 (CH), 126.1 (C),
69.7 (CH), 51.8(CH3), 50.4 (C), 47.1 (CH), 23.7 (CH3), 22.5 (CH3), 21.4 (CH3), 21.3 (CH3);
HRMS (ESI) 472.1784 (M-H)", C25H30NOsS™ requires 472.1799.

Experimental procedure for the copper-catalysed Mukaiyama-Michael reaction.

A solution of imine 1 (0.25 mmol) in dry CH2Cl2 (1mL) was added to a suspension of
anhydrous Cu(OTf)2 (9 mg, 0.025 mmol) in dry CH2Cl2 (0.9 mL) contained in a
Schlenck tube under nitrogen at rt, followed by 2-methyl-1-methoxy-1-
trimethylsilyoxyprop-1-ene (2, 122 uL, 0.6 mmol). The mixture was stirred until the
reaction was complete (30-90 min). The reaction products were isolated by column
chromatography on silica gel eluting with hexane/EtOAc mixtures.

(E)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-phenylhex-2-
enedioate (4a)

o Yield 95%; colourless oil; "H NMR (300 MHz, CDCl3) § 7.52 (d, J =

- 0w O 8.1Hz, 2H), 7.29-7.22 (m, 3H), 7.14-7.09 (m, 4H), 7.01 (d, J = 11.4

0 Hz, 1H), 6.61 (s, 1H), 4.81 (d, J = 11.4 Hz, 1H), 4.00 (q, J = 6.9 Hz,

S\ TS 2H), 3.59 (s, 3H), 2.36 (s, 3H), 1.173 (s, 3H), 1.168 (s, 3H) , 1.12 (¢, J

= 6.9 Hz, 3H); *C NMR (75 MHz, CDCl;) & 176.2 (C), 162.9 (C),

143.8 (C), 139.7 (C), 136.3 (C), 135.9 (C), 129.4 (CH), 129.3 (CH),

128.0 (CH), 127.5 (CH), 127.0 (CH), 124.8 (C), 61.8 (CH,), 51.7 (CHs), 50.4 (C), 46.8 (CH),

23.1 (CHs), 22.3 (CHas), 21.4 (CHs), 13.9 (CH;); HRMS (ESI) 458.1644 (M-H)", C24H2sNO6S®
requires 458.1643.

Iz
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(E)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(p-tolyl)hex-
2-enedioate (4b)

Yield 99%; pale yellow oil; '"H NMR (300 MHz, CDCls) & 7.53 (d,

0. .0 J=8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.1 Hz, 2H),
o 6.974 (d, J = 11.4 Hz, 1H), 6.972 (d, J = 8.1 Hz, 2H), 6.58 (br s,
NSNS 1H), 477 (d, 3 = 11.4 Hz, 1H), 4.00 (2 overlapped q, J = 7.2 Hz,

H 2H), 3.59 (s, 3H), 2.36 (s, 3H), 2.31 (s, 3H), 1.15 (s, 6H), 1.12 (t, J

= 7.2 Hz, 3H); *C NMR (75 MHz, CDCl;) § 176.8 (C), 163.0 (C),

143.7 (C), 136.54 (C), 136.51 (C), 129.4 (CH), 129.1 (CH), 128.7 (CH), 127.5 (CH), 124.6
(CH), 124.5 (CH), 61.8 (CH,), 51.6 (CH3), 50.0 (C), 46.8 (CH), 23.2 (CH3), 22.3 (CH3), 21.5
(CH3), 21.0 (CH3), 13.9 (CHs); HRMS (ESI) 472.1782 (M-H)", C2sH30NOgS™ requires 472.1799.

(E)-1-Ethyl 6-methyl 4-(4-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4c)

Yield 95%; yellow oil; '"H NMR (300 MHz, CDCl3) & 7.52 (d, J
- 0w O = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 7.02 (d, J = 8.7 Hz,
O 2H), 6.96 (d, J = 11.4 Hz, 1H), 6.80 (d, J = 8.7 Hz, 2H), 6.58 (s,
SNTS O 1H), 4.76 (d,J = 11.4 Hz, 1H), 3.99 (q, J = 7.2 Hz, 2H), 3.78 (s,
3H), 2.35 (s, 3H), 1.14 (s, 6H), 1.11 (t, J = 7.2 Hz, 3H); °C
MeO NMR (75 MHz, CDCl;) § 176.8 (C), 162.9 (C), 158.5 (C),
143.8 (C), 136.8 (C), 136.0 (C), 131.7 (C), 130.2 (CH), 129.4 (CH), 127.5 (CH), 124.5 (CH),
113.4 (CH), 61.8 (CH>), 55.2 (CH3), 51.7 (CH3), 49.6 (C), 46.8 (CH), 23.1 (CH3), 22.2 (CH3),
21.5 (CH3), 13.9 (CH3); HRMS (ESI) 488.1741 (M-H)", C2sH30NO-S™ requires 488.1748.

I=z

(E)-1-Ethyl 6-methyl 4-(3-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4d)

o Yield 99%; yellow oil; '"H NMR (300 MHz, CDCl3) § 7.52 (d, J = 8.4

- 0. .0 Hz, 2H), 7.17 (t, J = 8.1 Hz, 1H), 7.12 (d, J = 8.7 Hz, 2H), 6.97 (d, J =

o 11.4 Hz, 1H), 6.77 (ddd, J = 8.1, 2.7, 0.9 Hz, 1H), 6.67 (d, J = 8.1 Hz,

= ~Ts 1H), 6.66 (s, 1H overlapped), 6.59 (s, 1H), 4.79 (d, J=11.4 Hz, 1H),

4.00 (q, J = 7.2 Hz, 2H), 3.78 (s, 3H), 3.60 (s, 3H), 2.35 (s, 3H), 1.167

(s, 3H), 1.165 (s, 3H), 1.12 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz,

OMe CDCl3) 8 176.9 (C), 164.1 (C), 159.2 (C), 143.8 (C), 140.5 (C), 139.6

(CH), 136.0 (C), 129.3 (CH), 128.9 (CH), 127.6 (CH), 126.0 (C),121.8 (CH), 115.8 (CH), 112.2

(CH), 61.8 (CH,), 55.1 (CH3), 51.9 (CH3), 50.5 (CH3), 47.1 (C), 23.9 (CH3), 22.5 (CH3), 21.5
(CHs), 13.9 (CH3); HRMS (ESI) 488.1749 (M-H)", C2sH30NO-S requires 488.1748.

I=z

(E)-1-Ethyl 6-methyl 4-(2-methoxyphenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4¢)

Yield 91%; yellow oil; 'H NMR (300 MHz, CDCl3) 3 7.54 (d, J = 8.4

- 0 0. O Hz, 2H), 7.19 (td, J = 7.8, 1.8 Hz, 1H), 7.12 (d, J = 8.7 Hz, 2H), 7.06
@) (d,J=11.1 Hz, 1H), 7.04 (dd, J=7.8, 1.8 Hz, 1H), 6.87 (t, J = 7.8 Hz,
ZSNTS 1H), 6.83 (d, = 7.8 Hz, 1H), 6.57 (s, 1H), 5.18 (d, J = 11.1 Hz, 1H),

H 4.00 (q, J = 7.2 Hz, 2H), 3.76 (s, 3H), 3.60 (s, 3H), 2.34 (s, 3H), 1.14

OMe (s, 6H), 1.08 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz, CDCl3) § 176.8
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(C), 163.4 (C), 157.2 (C), 143.6 (C), 137.0 (CH), 136.0 (C), 130.4 (CH), 129.3 (CH), 128.2 (C),
127.9 (CH), 127.5 (CH),124.3 (C), 120.1 (CH), 110.5 (CH), 61.7 (CHy), 55.1 (CHs), 51.6
(CHs), 46.8 (C), 43.7 (CH), 23.9 (CHs3), 22.4 (CH3), 21.4 (CHs), 13.8 (CHs); HRMS (ESI)
488.1752 (M-HY, C25sH30NO-S" requires 488.1748.

(E)-1-Ethyl 6-methyl 4-(4-chlorophenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4f)

o Yield 99%; colourless oil; 'H NMR (300 MHz, CDCl3) § 7.52 (d,

q O- .0 J=28.4 Hz, 2H), 7.23 (d, J = 8.7 Hz, 2H), 7.15 (d, J = 8.7 Hz, 2H),

o 7.02 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 11.4 Hz, 1H), 6.62 (s, 1H),

= -Ts 477 (d, J=11.4 Hz, 1H), 4.00 (q, J = 7.2 Hz, 2H), 3.59 (s, 3H),

2.37 (s, 3H), 1.14 (s, 6H), 1.11 (t, J = 7.2 Hz, 3H); *C NMR (75

Cl MHz, CDCl3) 6 176.5 (C), 162.6 (C), 144.0 (C), 138.4 (C), 135.9

(C), 135.3 (CH), 132.8 (C), 130.6 (CH), 129.5 (CH),128.2 (CH), 127.4 (CH), 125.2 (C), 61.9

(CH>), 51.8 (CH3), 49.7 (CH), 46.7 (C), 23.2 (CH3), 22.1 (CHa3), 21.5 (CH3), 13.9 (CH3); HRMS
(ESI) 492.1257 (M-H)", C24H27CINO6S™ requires 492.1253.

Iz

(E)-1-Ethyl 6-methyl 4-(3-chlorophenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4g)

Yield 99%; white oil; 'H NMR (300 MHz, CDCls) & 7.56 (d, J = 8.4

0 d Hz, 2H), 7.20-7.19 (m, 2H), 7.17 (d, J = 8.4 Hz, 2H), 7.04 (t, J = 0.9

~o Ox© Hz, 1H), 6.98 (m, 1H), 6.89 (d, J = 11.1 Hz, 1H), 6.67 (s, 1H), 4.75

N _1s (d,3=11.1Hz, 1H), 4.02 (g, J = 7.2 Hz, 2H), 3.60 (s, 3H), 2.36 (s,

3H), 1.16 (s, 3H), 1.15 (s, 3H), 1.12 (t, J = 7.2 Hz, 3H); '°C NMR (75

MHz, CDCl3) § 176.4 (C), 162.7 (C), 144.0 (C), 141.9 (C), 135.9 (C),

& 134.4 (CH), 133.8 (C), 129.5 (CH), 129.4 (CH), 129.2 (CH),127.44

(CH), 127.38 (CH), 127.1 (CH), 125.4 (C), 62.0 (CH,), 51.8 (CHs),

50.0 (CH), 46.8 (C), 23.3 (CHs), 22.1 (CHs), 21.5 (CHs), 13.9 (CHs); HRMS (ESI) 492.1255
(M-H)", C24H27CINO¢S™ requires 492.1253.

I=z

(E)-1-Ethyl 6-methyl 4-(2-chlorophenyl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (4h)

Yield 99%; pale yellow oil; "H NMR (300 MHz, CDCl3) & 7.48 (d, J =

o K 8.4 Hz, 2H), 7.35 (dd, J = 8.5, 1.5 Hz, 1H), 7.23-7.14 (m, 3H), 7.11 (d,

>0 o5y ° J =8.7 Hz, 2H), 6.93 (d, J = 11.4 Hz, 1H), 6.65 (s, 1H), 5.35 (d, J =

SNTS 11.4 Hz, 1H), 4.10 (q, J = 7.2 Hz, 2H), 3.62 (s, 3H), 2.35 (s, 3H), 1.22

H (s, 3H), 1.20 (s, 3H), 1.10 (t, J = 7.2 Hz, 3H); *C NMR (75 MHz,

cl CDCl3) § 176.3 (C), 163.2 (C), 143.8 (C), 137.7 (C), 135.8 (C), 134.8

(CH), 134.7 (C), 130.4 (CH), 129.8 (CH), 129.4 (CH),128.1 (CH), 127.5 (CH), 126.5 (CH),

125.2 (C), 62.2 (CH,), 51.9 (CH3), 47.4 (CH), 45.4 (C), 24.0 (CH3), 22.3 (CH3), 21.5 (CHs),
13.9 (CHs); HRMS (ESI) 492.1258 (M-H)", C24H27CINOsS™ requires 492.1253.
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(E)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(4-
nitrophenyl)hex-2-enedioate (4i)

o Yield 99%; pale yellow oil; '"H NMR (300 MHz, CDCl;) § 8.09

- 0. 0 (d, J=8.4 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz.

O 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 10.8 Hz, 1H), 6.71 (s,

SNCTS 1H), 4.88 (d, 3 = 10.8 Hz, 1H), 4.00 (q, J = 7.2 Hz, 2H), 3.60 (s,

3H), 2.37 (s, 3H), 1.16 (s, 3H), 11.5 (s, 3H), 1.10 (t, J = 7.2 Hz,

O2N 3H); *C NMR (75 MHz, CDCl3) § 176.1 (C), 162.2 (C), 147.7

(C), 146.7 (C), 144.2 (C), 135.9 (C), 133.3 (CH), 130.1 (CH), 129.6 (CH), 127.4 (CH), 126.0

(C), 123.0 (CH), 62.1 (CH>), 52.0 (CH3), 50.1 (CH), 46.8 (C), 23.4 (CH3), 22.1 (CH3), 21.5
(CH3), 13.9 (CH3); HRMS (ESI) 503.1491 (M-H)", C24H»N»OsS" requires 503.1494.

Iz

(E)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(3-
nitrophenyl)hex-2-enedioate (4j)

o) K Yield 93%; pale yellow oil; 'H NMR (300 MHz, CDCl;) & 8.09-8.05
- O .0 (m, 1H), 7.91 (t, J = 1.4 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H) 7.44-7.42
O (m, 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 10.8 Hz, 1H), 6.74 (s,

NSNS 1H), 4.88 (d, J = 10.8 Hz, 1H), 4.03 (q, J = 6.9 Hz, 2H), 3.62 (s, 3H),
2.36 (s, 3H), 1.16 (s, 6H), 1.12 (t, J = 6.9 Hz, 3H); 3C NMR (75 MHz,
CDCl;) § 176.1 (C), 162.3 (C), 147.8 (C), 144.2 (C), 142.2 (C), 135.9

NO (C), 135.3 (CH), 132.8 (CH), 129.6 (CH), 128.8 (CH), 127.3 (CH),
126.1 (C), 124.0 (C), 122.0 (CH), 62.2 (CHs), 52.0 (CHs), 50.0 (CH), 46.8 (C), 23.5 (CHs), 21.9
(CHs), 21.4 (CH3), 13.9 (CHs). HRMS (ESI) 503.1495 (M-H), CasHyNoOsS™ requires
503.1494.

=

(E)-1-Ethyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-(2-
nitrophenyl)hex-2-enedioate (4k)

o Yield 99%; yellow oil; "H NMR (300 MHz, CDCl3) § 7.74 (dd, J = 7.8

- 0 .0 Hz, 1H), 7.56-7.53 (m, 1H), 7.46-7.31 (m, 3H), 7.44 (d, J = 8.4 Hz,

o 2H), 7.10 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 11.4 Hz, 1H), 6.69 (s, 1H),

SNTS 542 (d, J=11.4 Hz, 1H), 4.11 (2 overlapped q, J = 7.2 Hz, 2H), 3.60

(s, 3H), 2.34 (s, 3H), 1.24 (s, 3H), 1.18 (s, 3H), 1.13 (t, J = 7.2 Hz,

NO, 3H); *C NMR (75 MHz, CDCl;) § 175.9 (C), 163.0 (C), 150.5 (C),

144.0 (C), 135.6 (C), 134.0 (C), 132.6 (CH), 132.0 (CH), 130.4 (CH), 129.5 (CH), 127.8 (CH),

127.4 (CH), 126.0 (C), 124.5 (CH), 62.5 (CH,), 52.0 (CH3), 47.3 (CH), 42.9 (C), 23.6 (CH3),

23.3 (CH3), 21.5 (CH3), 13.8 (CHs); HRMS (ESI) 503.1496 (M-H), C»4H2N,OsS™ requires
503.1494.

I=z

(E)-1-Ethyl 6-methyl 4-(furan-2-yl)-5,5-dimethyl-2-(4-
methylphenylsulfonamido)hex-2-enedioate (41)

Yield 80%; yellow oil; "H NMR (300 MHz, CDCl;) & 7.62 (d J = 8.4
Hz, 2H), 7.29 (d, J= 1.8 Hz, 1H), 7.21 (d, J= 8.4 Hz, 2H), 6.71 (s, 1H
overlapped), 6.69 (d, J = 11.4 Hz, 1H), 6.26 (dd, J = 3.3, 1.8 Hz, 1H),
5.98 (d, J=3.3 Hz, 1H), 5.04 (d, J=11.4 Hz, 1H), 4.07 (2 overlapped
q, J =7.2 Hz, 2H), 3.62 (s, 3H), 2.37 (s, 3H), 1.17 (t, J = 7.2 Hz, 3H),
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1.13 (s, 3H), 1.12 (s, 3H); *C NMR (75 MHz, CDCls) & 176.6 (C), 163.0 (C), 153.1 (C), 143.9
(C), 141.5 (CH), 135.9 (C), 131.5 (CH), 129.5 (CH), 127.5 (CH), 125.7 (C), 111.0 (CH), 107.2
(CH), 62.1 (CHy), 51.9 (CHs), 46.7 (CH), 44.4 (C), 23.3 (CH3), 21.7 (CH3), 21.5 (CHj), 13.8
(CHs); HRMS (ESI) 448.1437 (M-HY,, C2:H26NO-S" requires 448.1435.

(E)-Dimethyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-phenylhex-2-
enedioate (4m)

o] | Yield 99%; pale yellow solid, m.p. 126-129 °C (hexane-CH,Cl,); 'H

~o OO NMR (300 MHz, CDCls) 6 7.52 (d, J = 8.4 Hz, 2H), 7.26-7.21 (m,

g 3H).7.13(d.J=8.4Hz 2H),7.07 (dd, J = 7.6, 2.4 Hz, 2H), 7.00 (d. J

= 11.1 Hz, 1H), 6.57 (s, 1H), 4.72 (d, J = 11.1 Hz, 1H), 3.59 (s, 3H),
3.52 (s, 3H), 2.37 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); '°C NMR (75
MHz, CDCl3) § 176.7 (C), 163.4 (C), 144.0 (C), 140.0 (CH), 136.8
(C), 136.0 (C), 129.6 (CH), 129.4 (CH), 128.1 (CH), 127.7 (CH), 127.1 (CH), 124.8 (C), 52.4
(CHs), 51.9 (CHs), 50.7 (C), 46.9 (CH), 23.1 (CHs), 22.7 (CHs), 21.6 (CH:); HRMS (ESI)
444.1491 (M-H)_, Ca3sHosNOgS” requires 444.1486.

(E)-1-Isopropyl 6-methyl 5,5-dimethyl-2-(4-methylphenylsulfonamido)-4-
phenylhex-2-enedioate (4n)

o Y Yield 87%; yellow oil; "H NMR (300 MHz, CDCl;) § 7.49 (d, J = 8.4
- 0w O Hz, 2H), 7.31-7.23 (m, 3H), 7.14-7.08 (m, 4H), 6.98 (d, J = 11.7 Hz,
© 1H), 6.60 (s, 1H), 4.89-4.83 (m, 2H), 3.59 (s, 3H), 2.34 (s, 3H), 1.17

SNTS (s, 6H), 1.15 (d, J = 6.3 Hz, 3H), 1.04 (d, J = 6.3 Hz, 3H); *C NMR

H (75 MHz, CDCl3) § 176.7 (C), 162.6 (C), 143.7 (C), 139.6 (C), 136.0

(C), 135.9 (C), 129.4 (CH), 129.3 (CH), 128.0 (CH), 127.5 (CH),

127.0 (CH), 125.0 (C), 70.1 (CH), 51.7 (CH3), 50.2 (C), 46.8 (CH), 23.3 (CH3), 22.1 (CH3),

21.6 (CH3), 21.43 (CHs), 21.41 (CH;); HRMS (ESI) 472.1780 (M-H)", C2sH30NOgS™ requires
472.1799.
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Application of "TH NMR spectroscopic criteria by Mazurkiewicz et al. to determine
the geometry of the double bond in compounds 3 and 4.3

These criteria were stablished by Mazurkiewicz et al. to determine the configuration of
the double bond in N-acyl-a,B-dehydro-a-amino acid esters. When we tried to apply
them to N-tosyl-a,B-dehydro-a-amino acid esters we obtained contradictory results.

Criterium® o for Z-3a o for E-4a criterion
concordance
8CH:Z<SCH:E 7.31 6.91 -
Sn=<Onut 6.16 6.65 +
dch= (CDCly) for Z-3a Och= (TFA) for Z-3a
8cH-2(CDCL3)<8cn- (TFA) 7.31 7.64 +

Scri- (CDCL) for E-4a

Och= (TFA) for E-4a

Scr-F (CDCl3)>8¢cH-" (TFA)

6.91

7.04
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Figure S1. Ortep plot for the X-ray structure of compound E-4m (copper catalysed

reaction). The thermal ellipsoids are drawn at the 50% probability level.

Figure S2. Ortep plot for the X-ray structure of compound 1b. The thermal ellipsoids
are drawn at the 50% probability level.
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