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| General Information

All reactions were carried out in oven- or flame-dried glassware under an inert atmosphere. Reactions were
monitored by thin-layer chromatography using pre-coated MN Alugram Sil G/UV254 silica gel 60
aluminium backed plates. Visualisation was accomplished by UV lamp (254nm), or with either potassium
permanganate dip with heat or iodine on silica as an indicator. Flash column chromatography was
performed on chromatography grade, silica 60A particle size 35-70 micron from Fisher Scientific using the
solvent system as stated. Commercial grade reagents and solvents were used without further purification,
except when dried (as indicated) by passing through anhydrous alumina columns using an Innovative
Technology Inc. PS-400-7 solvent purification system. 'H and *C NMR were performed on a Briiker
Avance 300 spectrometer. Chemical shifts values (8) are reported in ppm relative to MesSi (6= 0.00 ppm).
The proton spectra are reported as follows & (number of protons, multiplicity, coupling constant J, proton
identity where possible). Multiplicities are indicated by s (singlet), d (doublet), t (triplet), q (quartet), pen
(pentet), hex (sextet) and m (multiplet) and br (broad). Thin film infra-red spectra were recorded using
PerkinElmer Spectrum RX FT-IR and SPECTRUM ONE instruments on KBr plates. High resolution mass
spectra (HRMS) were obtained on a Briiker pTOF using either positive or negative electrospray ionisation
(ESI) as stated.
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I Procedures and Experimental Data

Representative procedure for the preparation of lactam and oxazolidinone enamides

N-(E-propenyl)-oxazolidinone 2f

oA
S\

To dry toluene (50 mL) were added 2-oxazolidinone (870 mg, 10 mmol), butyraldehyde (706 uL, 10
mmol) and pyridinium p-toluene sulfonate (25 mg, 0.001 mmol, 0.1 mol%) were heated at reflux in a
Dean-Stark apparatus for 18 hours. The reaction was allowed to cool before washing with NaHCO; (sat.)
(20 mL), separated and subsequent extraction with diethyl ether (3 x 25 mL). the combined organic
extracts were dried over MgSO, and solvent removed in vacuo. Enamide 2f was purified by Kugelrohr
distillation (bp 145-150 °C (7.6 x 10" Torr) to afford the enamide as a clear liquid (446 mg, 31%).

Boiling Point: 145-150 "C (7.6 x 10 Torr)

FTIR (film/cm™) vmax: 2683, 2927, 2878, 1747, 1671, 1412.

'H NMR (300 MHz, CDCls): § 6.63 (1H, dt, J = 14.3, 1.5 Hz, NCH=CH), 4.85 (1H, dt, J = 14.3, 6.7
Hz, NCH=CH), 4.45-4.37 (2H, m, OCH,CH,N), 3.71-3.63 (2H, m, OCH,CH,N), 2.09 2.10 (1H, qd, J
= 7.2, 1.4, CH=CHCHHCHj3), 2.07 (1H, qd, J = 7.2, 1.4, CH=CHCHHCHj3) 1.05 3H, t, J = 7.2 Hz,
CHs).

>C NMR (75 MHz, CDCl3): & 155.9, 123.6, 113.4, 62.5, 43.0, 23.4, 14.8.

HRMS (ESI) Calcd. for C;H;,NO; (M+H)+: 142.0868. Found: 142.0871; Calcd. for C;H11NNaO,
(M+Na)": 164.0687. Found: 164.0685.

Enamides 2a', 2¢?, 2d?, 2e' 2¢° and 2h? are known and were confirmed against reported literature. Enamide
2b is commercial and was purchased from sigma-Aldrich. Enamides 2i and 2h were synthesised according
to the procedures of Kobayashi.*”

Reduced products 3a, 3b, 3c, 3d were compared against authentic commercial samples. Products 3e 3f° 3g’
and 3j* were confirmed against reported literature.

Isolated reduced products have been characterised and are presented with 'H NMR and *NMR spectra.
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Representative Procedure for the Flavinium-Catalysed reduction of Enamides.
1-butylpyrrolidin-2-one (3a)

Flavinium catalyst 1b (8.5 mg, 5 mol%), and enamide 2a (69.5 mg, 0.5 mmol) were dissolved in H,O (I mL) and
immediately followed by NH,NH,.H,O (246 uL, 5 mmol). The reaction was then placed under an oxygen atmosphere (1
atm) and heated to 100 °C for 18 hours. After this period, the reaction was cooled and the organic product extracted with
diethyl ether (4 x 5 mL). The combined organics were dried over MgSO, and solvent subsequently removed in vacuo.
NMR ('H) analysis at this juncture confirmed complete consumption of starting enamide, with product 3a isolated as a
clear oil (65.6 mg, 93%).

FTIR (film/ecm™) Ve 2976, 2937, 1664. '"H NMR (300 MHz, CDCly): & 3.24 (2H, t, J= 7.3 Hz, CH,N), 3.13 2H, t, J =
7.9 Hz, CH,0), 2.25 (2H, t, J= 7.9 Hz, CH,N), 1.88 (2H, app pen, J = 7.3 Hz, CH,0), 1.31-1.41 (2H, m, CH,), 1.15 (2H,
hex, J = 7.3 Hz, CH,CH,CH; 0.79 (3H, t, J = 7.3 Hz, CH,CHs). >*C NMR (75 MHz, CDCLy): § 175.0, 47.1, 42.2, 31.1,
29.3,20.0,17.9, 13.8.

Current Data Parameters

NAME Jan28-2010-drc
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters

O
Date 20100128
Time 12.30
INSTRUM av3oo
PROBHD 5 mm BEO BB-1H
N PULPROG 2930
3a ™ 32768
SOLVENT cpcl3
Et NS 32

DS 2

SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 80.6

DW 81.000 usec
DE 6.00 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 18

P1 7.10 usec
PL1 -1.50 dB
SFO1 300.2218540 Mz
F2 - Processing parameters
ST 32768

SF 300.2200276 MHz
Wow EM

SSB o

LB 0.30 Hz
GB o

eC 1.00

T
9 8 7 6 5 4 3 2 1 ppm
{gr FEW rui rﬁj rﬁT{qj rcﬂ
INES ol |o H|m| |o
oo o| |o olo| |o
| af e afer| e
o
=~ a © NI R
o ©@ o o N ® W0 Curren t Data Parameters
. - om o wr~ NAME Jan29-2010-drc
i . AR EXPNO
~ ~ oo Ho o~ ® PROCNO 1
I + NSRS
F2 - Acquisition Parameters
Date_ 20100129
10.38
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
™ 65536
SOLVENT cpcls
NS 256
DS 2
(@] SWH 20325.203 Hz
FIDRES 0.310138 Hz
2Q 1.6122355 sec
RG 18390.4
DW 24.600 usec
DE 6.00 usec
N 3a 5 266.6 X
D1 2.00000000 sec
_\_Et di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
PL1 4.00 dB
SFOL 75.4990304 MHz
======—= CHANNEL f£2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 u:
PL2 -1.50 dB
PL12 19.54 dB
PL13 22.00 dB
SFO2 300.2212009 MH:
F2 - Processin g parame ters
ST 65536
sF 75.4903777 MH
WDW EM
sSB 0
1B 1.00 H:
GB 0
BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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1-ethylpyrrolidin-2-one (3b)

Following representative procedure with flavinium catalyst 1b (8.0 mg, 5 mol%), and enamide 2b (55.5 mg, 0.5 mmol)
were dissolved in H,O (1 mL) and immediately followed by NH,NH,.H,O (246 uL, 5 mmol). Product 3b was isolated as a
clear oil (49 mg, 88%).

FTIR (film/cm™) vy 2873, 2952, 1737.

'H NMR (300 MHz, CDCls): § 3.22-3.34 (4H, m, CH,N), 2.30 (2H, t, J = 8.1 Hz, C(O)CH2), 1.94 (2H, pen, J = 8.1 Hz,
CH,), 1.13-1.15 (6H, m, CH,), 1.04 (3H, t, J= 7.3 Hz, CH,CH;).

C NMR (68 MHz, CDCl;): § 174.6, 46.5,37.0,31.1, 17.7, 12.4.

Current Data Parameters

NAME Jan22-2010-drc
EXPNO 80
MeOH PROCNO 1
F2 - Acquisition Parameters
Date_ 20100122
Time 14.54
O INSTRUM av3oo
PROBHD 5 mm BBO BB-1H
PULPROG 2930
TD 32768
SOLVENT CDC13
N— NS 32
3b DS 2
SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 90.5
DW 81.000 usec
DE 6.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 7.10 usec
PL1 -1.50 dB
SFO1 300.2218540 MHz
F2 - Processing parameters
SI 32768
SF 300.2200612 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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© :‘"’ 33 29 Current Data Parameters
< 2 N NAME Jan25-2010-drc
= 0 ~ o ~ o EXPNO
— <+ M ™ o PROCNO 1
F2 - Acquisition Parameters
Date_ 20100125
Time 14.07
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
™D 65536
! SOLVENT cpel3
NS 256
0 | DS 2
SWH 20325.203 Hz
FIDRES 0.310138 Hz
20 1.6122355 sec
RG 7298.2
N DW 24.600 usec
3b DE 6.00 usec
\ TE 298.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUCL
P1 7.50 usec
PL1 4.00 dB
sFO1 75.4990304 MHz
======== CHANNEL f£2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 19.54 dB
PL13 22.00 dB
SFO2 300.2212009 MHz
F2 - Processing parameters
sI
SF 75.4903777 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
MeOH PC 1.40
" s L m M
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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1-hexylpyrrolidin-2-one (3c)

Following representative procedure with flavinium catalyst 1b (8.0 mg, 5 mol%), and enamide 2¢ (83.5 mg, 0.5 mmol)
were dissolved in H,O (1 mL) and immediately followed by NH,NH,.H,O (246 pL, 5 mmol). Product 3c isolated as a clear
o0il (77.0 mg, 91%).

FTIR (film/em™) v 2976, 2936, 1662. "H NMR (300 MHz, CDCLy): § 3.24 (2H, t, J = 7.3 Hz, CH,N), 3.12 QH, t, J =
8.3 Hz, CH,0), 2.25 (2H, t, J = 8.3 Hz, CH,N), 1.87 (2H, app pen, J = 7.3 Hz, CH,0), 1.35-1.39 (2H, m, CHL,), 1.13-1.15
(6H, m, CH,), 0.74 (3H, t, J = 7.3 Hz, CH,CH;). *C NMR (68 MHz, CDCLy): & 174.8, 47.1, 42.5, 31.5, 31.1, 27.2, 26.5,
22.5,17.8,13.9.

Current Data Parameters

NAME Jan28-2010-drc
EXPNO 60
PROCNO 1
F2 - Acquisition Parameters
Date 20100128
Time
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 2930
™ 32768
SOLVENT cpcls
s 32
o) DS 2
SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 64
DW 81.000 usec
N—\_ 3c DE 6.00 usec
TE 298.0 K
n| D1 1.00000000 sec
Bu 00 B
======== CHANNEL f1 ========
wucL 1H
P1 7.10 usec
PLL -1.50 dB
SFO1 300.2218540 MHz
F2 - Processing parameters
ST 768
SF 300.2200261 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
oo al (| [o]m| (o
olm <| (o |=H|m| |o
o|o of [o| |o|m| |
e af [oi| |H]of |m
o
o oo Hm W Current Data Parameters
IS} M~ OMm MDY NAME Jan29-2010-drc
- HN Hm oo~ EXPNO
[y : PN PROCNO 1
~ DN H0 O~ m
i AU A F2 - Acquisition Parameters
Date_ 20100129
Time 10.38
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
™ 65536
0 SOLVENT cpc13
NS 256
DS 2
SWH 20325.203 Hz
FIDRES 0.310138 Hz
N AQ 1.6122355 sec
—\_ 3c RG 18390.4
DW 24.600 usec
n DE 6.00 usec
Bu TE 6.6 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=== CHANNEL f1 ========
nucL
PL 7.50 usec
PL1 4.00
SFOL 75.4990304 MHz
======= CHANNEL f2 ========
CPDPRG2 waltz16
nuc2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 19.54 dB
PL13 22.00 dB
SFO2 300.2212009 MHz
F2 - Processing parameters
ST 65536
SF 75.4903777 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
BC 1.40

200 180 160 140 120 100 80 60 40 20 ppm
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3-butyloxazolidin-2-one (3f)

Following representative procedure with flavinium catalyst 1b (8.0 mg, 5 mol%), and enamide 2f (70.5 mg, 0.5 mmol)
were dissolved in H,O (1 mL) and immediately followed by NH,NH,.H,0O (246 uL, 2 mmol). The reaction was then placed
under an oxygen atmosphere (1 atm) and heated to 100 °C for 18 hours. After this period, the reaction was cooled and the
organic product extracted with diethyl ether (4 x 5 mL). The combined organics were dried over MgSO, and solvent
subsequently removed in vacuo. NMR ('H) analysis at this juncture confirmed complete consumption of starting enamide,
with product 3a isolated as a clear oil (67 mg, 95%).

FTIR (film/em™) vy 2976, 2932, 1663. 'H NMR (300 MHz, CDCl;): § 4.26 (2H, t, J = 7.8 Hz, OCH,CH,N), 3.50 (2H, t,
J=7.8 Hz, OCH,CH,N), 3.20 (2H, t, J = 7.2 Hz, CH,N), 1.48 (2H, t, J = Hz CH,), 1.28 (2H, hex, CH.), 0.88 (3H, t, J =
7.2 Hz, CH,CH;). *C NMR (68 MHz, CDCly): § 158.5, 61.7, 44.5, 43.9, 40.6, 29.3, 19.8, 13.6.

Current Data Parameters

NAME Jan22-2010-drc
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20100122
Time 15.42
INSTRUM av3oo
PROBHD 5 mm BBO BB-1H
PULPROG 2g30
™ 32768
SOLVENT C€DC13

32
DS 2
SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 90.5
bW 81.000 usec
DE 6.00 usec
TE 298.0
D1 1.00000000 sec
Do 1
======== CHANNEL fl ========
NUC1 1H
P1 7.10 usec
PL1 .50 dB
SFO1 300.2218540 MHz
F2 - Processing parameters
ST 32768
SF 300.2200023 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00

9 8 7 6 5 4 3 2 1 ppm
™ ol|o nls| o
o o||o o] |on
o oo olo| |~
— Al | e
~
0 IS o ¥ @ o Current Data Parameters
\n S oS S S6 NAME Jan25-2010-drc
© ) 1 d EXPNO
n — < ™ o o PROCNO 1
— © < IS I
F2 - Acquisition Parameters
Date 20100125
Time ™ 14.29
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
™ 65536
SOLVENT cpe13
NS 256
DS 2
sur 20325.203 Hz
FIDRES 0.310138 Hz
a0 1.6122355 sec
RG 7298.2
oW 24.600 usec
DE 6.00 usec
8 298.0 K
D1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
DO 1
—======= CHANNEL £1 ========
NUCL c
P1 7.50 usec
PL1 4.00
SFO1 75.4990304 MHz
======== CHANNEL £2 ========
CPDPRG2 waltzl6
Nuc2 1
PCPD2 80.00 usec
PL2 -1.50 a8
PL12 19.54 dB
PL13 22.00 dB
sFo2 300.2212009 Mz
F2 - Processing parameters
sI 65536
SF 75.4903777 MHz
Wow EM
ssB o
LB 1.00 Hz
e o
»C 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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3-hexyloxazolidin-2-one (3g)

Following representative procedure with flavinium catalyst 1b (8.0 mg, 5 mol%), and enamide 2g (84.5 mg, 0.5 mmol)
were dissolved in H,O (1 mL) and immediately followed by NH,NH,.H,0O (246 uL, 2 mmol). The reaction was then placed
under an oxygen atmosphere (1 atm) and heated to 100 °C for 18 hours. After this period, the reaction was cooled and the
organic product extracted with diethyl ether (4 x 5 mL). The combined organics were dried over MgSO, and solvent
subsequently removed in vacuo. NMR ('H) analysis at this juncture confirmed complete consumption of starting enamide,
with product 3a isolated as a clear oil (78 mg, 92%).

FTIR (film/cm™) vpay: 2953, 2874, 1736. '"H NMR (300 MHz, CDCls): & 4.25 (2H, app t, J = 7.4 Hz, OCH,CH,N), 3.49
(2H, app t, J = 7.4 Hz, OCH,CH,N), 3.18 (2H, app t, J = 7.8 Hz, CH,N), 1.43-1.50 (2H, m, CH,), 1.23-1.24 (6H, b s, CH,),
0.81 (3H, t, J=7.4 Hz, CH,CHs). >C NMR (68 MHz, CDCl;): § 158.5, 61.7, 44.5, 442, 31.4,27.3,26.3,22.5, 13.9.

Current Data Parameters

NAME Jan28-2010-drc
EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date. 20100128
Time~
INSTR av300
[e) PROBHD 5 mm BBO BB-1H
PULPROG 2930
™ 32768
SOLVENT cpc13
(@] NS 32
N 3 DS 2
g SWH 6172.839 Hz
l\/ _\_n FIDRES 0.188380 Hz
AQ 2.6542580 sec
Bu RG 71.8
D 81.000 usec
DE 6.00 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
======== CHANNEL f1 ========
NuCc1 1H
P1 7.10 usec
PL1 -1.50 dB
SFO1 300.2218540 MHz

F2 - Processing parameters

32768
SF 300.2200091 MEz

0
LB 0.30 Hz
0

PC 1.00

444444,\»7
2.059 —
A —
2.032 —
TAa—
2.000 —

—
1 o HON om0
0 © ®Mm OO0
© 0 AR R Current Data Parameters
8 o $9 dheaa NMME | Jan29-2010-dre
o eaaa PROCNO 1
F2 - Acquisition Parameters
Date_ 20100129
Time 11.23
INSTRUM av300
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
™ 65536
SOLVENT cpc13
NS 256
DS 2
SwH 20325.203 Hz
FIDRES 0.310138 Hz
aQ 1.6122355 sec
RG 18390.4
oW 24.600 usec
DE 6.00 usec
o) = 296.0 K
D1 2.00000000 sec
a1 0.03000000 sec
1) DELTA 1.89999998 sec
N DO 1
l\/ _\_ 3g ======== CHANNEL fl ========
NuC1 130
"Bu P1 7.50 usec
PL1 4.00 dB
sFO1 75.4990304 Miz
======== CHANNEL f2 ========
CPDPRG2 waltz16
nuc2 1H
BCPD2 80.00 usec
PL2 -1.50 dB
BL12 19.54 dB
PL13 22.00 dB
SF02 300.2212009 MHz
F2 - Processing parameters
ST 65536
SF 75.4903777 Miz
WDW
ssB 0
LB 1.00 Hz
cB 0
BC 1.40

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'H AND ¥C NMR sPECTRA FOR NOVEL COMPOUNDS:
Enamide 2f
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