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General Methods

Melting points were determined using a hot stage melting point apparatus. Optical
Rotations were obtained using an automatic polarimeter, using 1dm cell with chloroform
as the solvent, at a wavelength of 589 nm (sodium D line), and are quoted as [o]p,
concentration C (g/100 mL) and recorded at room temperature. Proton nuclear magnetic
resonance (‘'H NMR) spectra were recorded on a 300 MHz or 400 MHz spectrometer.
The 'H spectra were run in deuterochloroform (CDCls) with & 7.26 (residual CHCl3) used
as an internal reference. Carbon nuclear magnetic resonance ("°C NMR) spectra were
recorded at 75 MHz or at 100 MHz with a 300 MHz or 400 MHz spectrometer and were
run in deuterochloroform (CDCls) solutions with 6 77.16 (CDCl; solvent resonance) used
as an internal reference. Accurate mass determinations were made at high resolution on
an accurate mass LC-TOF system; ESI Conditions: 6L/min N, 325 °C drying gas temp.,
capillary voltage: 3500v, Fragmentor voltage: 150v. Infrared (IR) spectra were recorded
neat on a FTIR equipped with a diamond ATR (cm™ scale) and MCT detector. Analytical
thin layer chromatography (TLC) was performed on silica gel 60 F,s4. Detection was by
UV light or stained using potassium permanganate dip. Flash Chromatography was

performed using silica gel 60 (230-400 mesh).

Dichloromethane was distilled over P,Os. Triethylamine (NEt;) was distilled over sodium
wire. Trimethylsilyl trifluoromethanesulfonate (TMSOTf) and other commercially
available reagents were purchased and used as received. All reactions were carried out

under an argon atmosphere.

N,O-diacyl hydroxylamine starting materials were prepared according to the literature.'
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General [3,3] sigmatropic rearrangement procedure using a 1:1 ratio of TMSOTT to

NEt;: Preparation of 2-(methylamino)-2-oxo-1-phenylethyl benzoate (6a)

N-(benzoyloxy)-N-methyl-2-phenylacetamide (5a) (200 mg, 0.743 mmol) was dissolved
in 3 mL dry DCM and the temperature lowered to -78 °C. To this, TMSOTf (135 pL,
0.743 mmol) was added, followed 5 min later by NEt; (104 upL, 0.743mmol). After
stirring at this temperature for 30 min, the reaction was removed from the cooling bath,
allowed to warm to room temperature, sealed and left to stir overnight. The reaction was
quenched by pouring directly onto a silica gel plug and eluted with EtOAc. Solvent
removal in vacuo left a white solid which upon spectroscopic analysis, proved to be pure

6a (150 mg, 75%).

In all other examples where a mixture of products 6 and 7 were present, a crude 'H NMR
after the plug was used to determine product ratios. Then further column chromatography

to separate the two products was undertaken.

General [3,3] sigmatropic rearrangement procedure using a 2:2 ratio of TMSOTT to

NEts: Preparation of 3-methyl-2,5-diphenyl-2-(trimethylsilyloxy)oxazolidin-4-one (7a)

N-(benzoyloxy)-N-methyl-2-phenylacetamide (5a) (100 mg, 0.371 mmol) was dissolved
in 1.5 mL dry DCM and the temperature lowered to -78 °C. To this, TMSOTf (135 pL,
0.743 mmol) was added, followed 5 min later by NEt; (104 pL, 0.743 mmol). After
stirring at this temperature for 30 min, the reaction was removed from the cooling bath,
allowed to warm to room temperature, sealed and left to stir overnight. The reaction was
quenched by pouring directly onto a silica gel plug and eluted with EtOAc. Solvent
removal in vacuo left a white solid which upon spectroscopic analysis, showed a 10:1
mixture of 7a:6a in a combined 90% yield. Column chromatography (20%
EtOAc/Hexane) afforded 7a as a white solid (102 mg, 80%).
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2-(methylamino)-2-oxo-1-phenylethyl benzoate (6a)

mp 142-143 °C; '"H NMR (300 MHz, CDCl3) & 8.10-8.14 (2H, m), 7.28-7.65 (8H, m),
6.37 (1H, s), 6.20 (1H, brs), 2.90 (3H, d, J=4.8); °C NMR (75 MHz, CDCl;) 169.1,
165.1, 135.8, 133.8, 130.0, 129.5, 128.9, 128.8, 128.8, 127.5, 76.1, 26.4; FT-IR Vya/cm’
3311s, 3092w, 3065w, 3036w, 2949w, 1725vs, 1661vs, 1561s, 1496m, 1449m, 1315s,
1245vs, 1113s, 1025m, 985m, 708m, 683m; ESI-HRMS m/z 270.1124, 292.0947
(C16H sNOs + H' requires 270.1130, C14H;sNO; + Na' requires 292.0950).

O
—N
O
OTMS

3-methyl-2,5-diphenyl-2-(trimethylsilyloxy)oxazolidin-4-one (7a)

mp 62-63 °C; 'H NMR (400 MHz, CDCl3) & 7.20-7.62 (10H, m), 5.52 (1H, s), 2.70 (3H,
s), 0.22 (9H, s); *C NMR (100 MHz, CDCls) 169.5, 139.5, 135.5, 129.5, 128.9, 128.7,
128.7, 128.4, 127.0, 126.9, 126.8, 110.7, 78.6, 25.7, 1.2; FT-IR vpa/cm™ 3035w, 2957w,
1716s, 1424m, 1231m, 1090m, 1062m, 1035m, 869m, 839m, 760m, 698m; ESI-HRMS
m/z 342.1519 (C1oHx3NO3Si + H' requires 342.1525).
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2-(methylamino)-2-oxo-1-phenylethyl 2-phenylacetate (6b)

mp 91-93 °C; "H NMR (400 MHz, CDCl3) & 7.26-7.40 (10H, m), 6.10 (1H, s), 5.73 (1H,
brs), 3.76 (2H, s), 2.7 (3H, d, J=4.8); *C NMR (100 MHz, CDCls) 169.5, 168.9, 135.5,
133.6, 129.4, 129.0, 129.0, 128.8, 127.6, 127.4, 75.7, 41.6, 26.1; FT-IR Viax/cm’! 3302s,
3092w, 3064w, 3032w, 2947w, 2917w, 1732s, 1663vs, 1566m, 1498m, 1453m, 1410m,
1355m, 1191m, 1155s, 866m; ESI-HRMS m/z 284.1281 (C;H{7;NO; + H' requires
284.1287).

2-benzyl-3-methyl-5-phenyl-2-(trimethylsilyloxy)oxazolidin-4-one (7b)

'H NMR (400 MHz, CDCl3) & 7.16-7.26 (8H, m), 6.98-7.00 (2H, m), 5.25 (1H, s), 3.21
(2H, s), 2.97 (3H, s), 0.15 (9H, s); °C NMR (100 MHz, CDCls) 170.3, 135.4, 134.6,
131.0, 130.5, 128.7, 128.6, 128.5, 128.4, 127.5, 127.2, 127.1, 111.6, 79.2, 45.7, 26.2, 1.1;
FT-IR vax/cm’1 3089w, 3064m, 3032m, 2957m, 2930m, 2899m, 1719vs, 1453m, 1432s,
1395s, 1252s, 1162m, 1087s, 1070s, 1017m, 840s, 697m, 638m; ESI-HRMS m/z
356.1674 (C20H2sNO3Si + H' requires 356.1682).
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1-(methylamino)-1-oxopent-4-en-2-yl hex-5-enoate (6c)

'H NMR (400 MHz, CDCl3) & 6.08 (1H, br), 5.84 (1H, dddd, J=6.4, 10.2, 12.5, 16.7),
5.71 (1H, dddd, J=7.1, 10.2, 14.2, 17.1), 5.27 (1H, dd, J=4.7, 7), 5.06-5.13 (4H, m), 2.82
(3H, d, J=3.8), 2.65-2.71 (1H, m), 2.53-2.60 (1H, m), 2.48-2.52 (2H, m), 2.40-2.44 (2H,
m); BC NMR (100 MHz, CDCls) 171.6, 169.8, 136.7, 132.4, 118.9, 116.0, 73.2, 36.4,
33.6, 28.9, 26.0; FT-IR vpad/cm 3306br, 3080m, 2980m, 2942m, 1742vs, 1660vs,
1543s, 1370m, 1243m, 1160m, 918m, 843m; ESI-HRMS m/z 212.1282 (C;;H;7NO; + H"
requires 212.1287).

Y

2-(benzylamino)-2-oxo-1-phenylethyl benzoate (6d)*
'H NMR (400 MHz, CDCl;) § 7.21-8.19 (15H, m), 6.46 (1H, br), 6.39 (1H, s), 4.56 (1H,
dd, J=5.8, 15.2), 4.48 (1H, dd, J=5.9, 15.2).

<30
b

3-benzyl-2,5-diphenyl-2-(trimethylsilyloxy)oxazolidin-4-one (7d)?
'H NMR (400 MHz, CDCl3) & 7.00-7.61 (15H, m) 5.60 (1H, s), 4.43 (1H, d, J=15.2 Hz),
421 (1H, d, J=15.2 Hz), 0.88 (s, 9H).
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1-(benzylamino)-1-oxopropan-2-yl benzoate (6e)
'"H NMR (400 MHz, CDCls) & 7.24-8.05 (10H, m), 6.46 (1H, br), 5.54 (1H, q, J=6.9),
4.51 (2H, dd, J=2.0, 5.9), 1.65 (3H, d, J=6.6).

O

Nkﬁ
O
OTMS

3-benzyl-5-methyl-2-phenyl-2-(trimethylsilyloxy)oxazolidin-4-one (7e)
'H NMR (400 MHz, CDCl;) 8 6.99-7.48 (10H, m), 4.71 (1H, q, J=6.7), 4.39 (1H, d,
J=15.2),4.10 (1H, d, J=15.2), 1.63 (3H, d, J=6.8), 0.83 (9H, s).

SAR®

1-(benzylamino)-3-methyl-1-oxobutan-2-yl benzoate (6f)

mp 112-113 °C; '"H NMR (400 MHz, CDCl;) & 8.10-8.13 (1H, m), 8.06-8.08 (2H, m),
7.58-7.63 (1H, m), 7.45-7.49 (3H, m), 7.24-7.33 (3H, m), 5.38 (1H, d, J=4), 4.56 (1H,
dd, J=6, 14.8), 4.44 (1H, dd, J=6, 14.8), 2.49-2.53 (1H, m), 1.07 (6H, dd, J=7.2, 10.4);
3C NMR (100 MHz, CDCls) 169.5, 165.7, 138.0, 133.8, 130.3, 129.9, 129.5, 128.9,
128.8, 128.6, 127.7, 127.7, 78.8, 43.4, 31.0, 19.1, 17.2; FT-IR vpa/cm™ 3257m, 3090m,
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2974m, 2936m, 1719s, 1655s, 1562m, 1430m, 1293m, 1248s, 1116m, 992m, 741m,
708m, 677m; ESI-HRMS m/z 312.1597 (C;9H,NO3 + H requires 312.1600).

@]
H)W
o0._.0O

1-(benzylamino)-1-oxopent-4-en-2-yl benzoate (6g)

mp 103-104 °C; '"H NMR (400 MHz, CDCl3) & 8.12 (1H, d, J=7.12), 8.03 (1H, d, J=7.8),
7.25-7.63 (8H, m), 6.40 (1H, br), 5.83 (1H, dddd, J=7.0, 10.2, 14.2, 17.1), 5.56 (1H, dd,
J=4.9, 6.8), 5.18 (1H, dm, J=17.1), 5.12 (1H, dm, J=10.2), 4.56 (1H, dd, J=6, 15), 4.46
(1H, dd, J=6, 15), 2.74-2.88 (2H, m); °C NMR (100 MHz, CDCl;) & 169.2, 165.3,
137.8, 133.7, 132.1, 130.2, 129.8, 129.3, 128.8, 128.5, 127.6, 119.2, 73.67, 43.3, 36.4;
FT-IR Vpa/cm™ 3306bdm, 3066m, 3033m, 2930m, 1722vs, 1662s, 1602w, 1539m,
1452m, 1316w, 1267s, 1176w, 1110m, 1070m, 1027w, 922w, 711m; ESI-HRMS m/z
310.1440 (C9H19yNO; + H requires 310.1443).

Preparation of 2-(tert-butylamino)-2-oxo-1-phenylethyl benzoate (6h):

N-(benzoyloxy)-N-tert-butyl-2-phenylacetamide (40 mg, 0.128 mmol) was dissolved in
I mL dry DCM and the temperature lowered to -78 °C. To this, TMSOTT (47 uL, 0.257
mmol) was added, followed 5 min later by NEt; (36 uL, 0.257 mmol). After stirring at
this temperature for 30 min, the reaction was warmed to room temperature, then heated to
reflux and left overnight. The reaction was quenched by pouring directly onto a silica gel
plug and eluted with EtOAc. Solvent removal in vacuo left an oil which upon
spectroscopic analysis, showed approximately 25% conversion to 7h. A pure sample of
7h could not be obtained, even after extensive chromatography. Thus spectroscopic data
reported here are for an impure sample with only selected resonances included (see

scanned spectra for full details).
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2-(tert-butylamino)-2-oxo-1-phenylethyl benzoate (6h)

"H NMR (CDCls, 400 MHz) & 7.27-8.10 (10H, m), 6.22 (1H, s), 5.97 (1H, brs), 1.37 (9H,
S); B3C NMR (CDCl;, 100 MHz) 167.3, 164.9, 76.1, 51.6, 28.7; ESI-HRMS m/z 312.1594
(C19H2,NO; + H' requires 312.1600).

(S)-((R)-2-(benzylamino)-2-oxo-1-phenylethyl) 2-methoxy-2-phenylacetate (9)

mp 77-79 °C; [a]p®= -40.0° (¢ 1.0, CHCl;); '"H NMR (400 MHz, CDCls) & 7.26-7.32
(13H, m), 7.14-7.16 (2H, m), 6.20 (1H, br), 6.13 (1H, s), 4.89 (1H, s), 4.37 (2H, d,
J=5.8), 3.40 (3H, s); >C NMR (100 MHz, CDCls) 169.0, 168.0, 137.7, 135.7, 135.1,
129.1, 129.1, 128.9, 128.9, 128.8, 127.8, 127.2, 127.0, 82.83, 76.0, 57.8, 43.5; FT-IR
Vma/em™ 3297br, 3063m, 3031m, 2928s, 2829w, 1751vs, 1661vs, 1530m, 1495m,
1453m, 1358w, 1259m, 1166s, 1103s, 1028m, 731m, 695s; ESI-HRMS m/z 390.1699
(C24H23NO,4+ H' requires 390.1705).
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(S)-((S)-2-(benzylamino)-2-oxo-1-phenylethyl) 2-methoxy-2-phenylacetate (10)

[a]p” = 58.9° (¢ 1.0, CHCl3); '"H NMR (400 MHz, CDCl;) & 7.28-7.41 (12H, m), 7.20-
7.23 (3H, m), 6.23 (1H, s), 5.80 (1H, br), 4.83 (1H, s), 4.24 (1H, dd, J=6, 14.8), 4.15
(1H, dd, J=6, 14.8), 3.38 (3H, s); *C NMR (100 MHz, CDCl;) 168.6, 168.0, 137.6,
135.9, 135.2, 129.2, 128.9, 128.8, 127.8, 127.7, 127.5, 127.2, 82.4, 75.6, 57.6, 43.3; FT-
IR Vmad/em™ 3414s, 3308br, 3064m, 3032m, 2930w, 2830s, 1754vs, 1668vs, 1603s,
1527s, 1496s, 1454s, 1359s, 1243s, 1167s, 1109s, 1029w, 1002w, 734m, 697m; ESI-
HRMS m/z 390.1702 (C4H23NO4 + H requires 390.1705).

Procedure for diastereomeric product determination

N-benzyl-(S)-mandelamide (100 mg, 0.414 mmol), (S)-(O-methyl)mandelic acid (69 mg,
0.414 mmol), EDCIL.HCI (240 mg, 1.243 mmol) and DMAP (152 mg, 1.243 mmol) were
all combined and dissolved in 3 mL DCM. The reaction was left stirring overnight at
room temperature, then quenched with water. The layers were separated, and the organics
washed with 1M HCI, then brine. The solvent was removed in vacuo and the crude
material was purified using column chromatography (40% EtOAc/Hexane) to give 10 in

85% yield. Spectral data was identical with that of the rearranged material.

References
1. Clark, A. J.; Al-Faiyaz, Y. S. S.; Broadhurst, M. J. Patel, D.; Peacock, J. L. J. Chem.
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Current Data Parameters

NAME hrl-4-97-sclid
EXPNO 1
PROCNG 1

F2 - Acquisition Parameters
Date_ 20080404

Time . 14.11
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30Q

TD 32768
SOLVENT CcDCl32

NS 64

DS 2

SWH 8992 _806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 724.1

DW 55.600 usec
DE 15.00 usec
TE 303.2 K

Dl 2.00000000 sec
TDO 1
======o= (CHANNEL fl ========
NUCL 1H

Pl 9.50 usec
PL1 ~2.00 dB
SFOL 300.1315757 MHz
F2 - Processing parameters
SI 32768

SF 300.1300021 MHz
WDW EM

SSB s}

LB (.00 Hz
GB o]

PC 1.40

T _
.5 1.0 ppm
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(@) SWH 18382.354 Hz
@) FIDRES 0.560885 He
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N RG- 18246
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DE 20.00 usec
M TE 303.2 K
v DL 4.0000000Q sec
o~ dl1l 0.033000000 sec
~ TDO 1
DMA ==z===w= CHANNEL fl =====w--
NUCL 13C
N Pl B.50 usec
&) PL1 0.0¢ dB
e SFOL ¥5.4760136 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 100.00 usec
FL2 -2.00 dB
BLY2 15.00 dB
SFO2 300.1314000 MHz
F2 - Processing parameters
51 32768
SE 75.4677366 MHz
WDW EM
SSB 0
LB 0.50 Hz
o GB 0
PC 1.40Q
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Current Data Parameters

NAME hrl-4-28

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 20090330

Time 16.59

INSTRUM spect

PROBHD 5 mm 5mm 1H/2H

PULFROG zg

TD 48076

SOLVENT cDCl3

NS 16

Ds 2

SWH 4807.692 Hz

rIDRES 0.100002 Hz

AQ 4.9599542 sec

RG 114

DW 104.000 usec

DE 14 .56 usec

TE 303.2 K

D1 5.00000000 sec

TDO 1

zz=z=z==== CHANNEL fl =====z===

NUC1 1H

=38 8.00 usec

PL1 1.95 dB

PL1W 9.58740711 W

SFO1 400.1322007 MHz

F2 - Processing parameters

SI 32788

SF 400.1300099 MHz

WDW EM

8SB 0

LB 0.30 Hz

GB o]
FLMO 1.00

8 7

T T T T T T T T

T T T T T T

L B
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C NMR (100 MHz, CDCl;) 7a

169.564
139.492
135.505
120.985

ey e

Current Data Parameters

NAME hrl-4-88
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090330
Time 17.05
INSTRUM spect
PROBHD 5 mm 5mm 1H/2H
PULPROG jmod

TD 65536
SOLVENT CDCI3

NS 7268

DS 4

SWH 25000.000 Hz
FIDRES 0.381470 Hz
AQ 1.3107700 sec
RG 2050

DwW 20.000 usec

DE 15.00 usec
TE 303.2K

CNST2 145.0000600
CNST11 1.0000000

D1 6.00000000 sec

D20 0.00689655 sec

TDO 1

======== GHANNEL {1 ========
NUC1 13C

P1 12.20 usec

P2 24.40 usec

PL1 0.00dB

PL1W 95.45168304 W
SFO1 100.6230043 MHz

=——zm===== CHANNEL {2 s=======
CPDPRG2 walz16

NUC2 1H

PCPD2 100.00 usec

pL2 2.00dB

PL12 23.16 dB

PL2W 947766113 W
PL12W 0.07256065 W
SFO2 400.1320000 MHz

F2 - Processing parameters

Sl 65536
I T ! f T 1 " I ' T I T ) ! ) V I SF 100.6127525 MHz
220 200 180 160 140 120 100 80 60 40 20 0 ppm M<m_mum<< om_.s
LB 1.00 Hz
GB 0

PC 1.00
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'H NMR (400 MHz, CDCls) 6b
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Avance

NAME
EXPNC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AD

RG

DWW

DE

TE

ITI -1H Spectrum

hri-5-38
1
1
20080723
13.50
spect
5 mm Smm 1H/Z2H
2g
48076
cDhCl3
24
2
4807.632 Hz
0.100002 Hz
4.8999542 sec
144
104.000 usec
14.56 usec
303.2 K
5.00000000 sec

8.00 usec
1.95 dB
9.58740711 W
400.1322007 MHz
32768
400.1300099 MHz
EM
0
0.30 Hz
0
1.00
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13C NMR (100 MHz, CDCl5) 6b
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Avance IIL -

NAME
EXPNOQ
PRCCNC
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

bs

SWH
FIDRES
BQ

RG

oW

DE

CEDERGZ
NUC2
PCPDZ
PL2
PL12
PL13
PLZW
PL12W
PL13W
Sroz
SI

=23
Whw
SSB
LB

GB

PC

13¢ wich IN Powergated Decouplang

hrl-5-35
3

1

20090723
14.01
spect

S mm Smw 1H/2H
zgpg30
65536
CDC13

565

4
22058.824
$.336591
1.4855326
2058
22.867
12.00
303.2
2.00000000
0.03000000

95.45168304
100.6223263

CHANNEL f2 ========

waltzlé

13

80.00

1.85

22.20

28.00
9.58740711
0.09051085
0.02380681
400.1316005
32768
100.86127585
EM

Q

1.00

o]

1.40

MHz

Hz

S17



1.537

'H NMR (400 MHz, CDCl3) 7b

M w

0w

—t Avance III -1H Spectrum

oo
NAME hrl-5-329¢
EXPNC 4
PROCNO 1
Date_ 20090728
Time 20.36
INSTRUM spect
PROBHD 5 mm Smm 1H/2H
PULPROG zg
D 48076
SOLVENT cpCl3
NS 8
ns 2
SWH 4807.692 Hz
FIDRES 0.100002 Hz
BQ 4.9999542 sec
RG 161
ot 104.000 usec
DE 14.56 usec
TE 303.2 K
D1 5.00000000 sec
TDO 1
=rz===== CHANNEL f1 =======-
NUC1 1H
Pl 8.00 usec
PL1 1.95 dB
PL1W 5.58740711 W
SFO1 400.1322007 MHz
51 32768
SF 400 .1300098 MHz
WDW EM
S8B 0
LE 0.30 Hz
GB o]
PC 1.00

ppm



"

BC NMR (100 MHz, CDCl5) 7b

ppm

170.27

135.37
130.96
128.65
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27 .46
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111.57

" L

JA__. PR

9.74
79.19

N 77.48

81.87
BC. 49
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77.16
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45 .26
45 .74
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6 .65
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w
[qURN oV RN et}

Voo

r—.

'

ape

RAEERRISAARERARARRAR RARRE

{E0

ERAENREREEERRN ERREE

1EQ

T

T

[REREARERRUEERNI

140

TTTT

__;_r.::__T._ﬂ,_:.:_._:.|.|___:_,:ﬂ,:_.____.__M._:.:,.d:.:_._:;:__

100

B0
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DAX 400

Current Data Parameters

NAME hr1-3-93-40N0-p lug
EXPNQ 5
PROCNG 1

F2 - Acquisition Parameters

Oate_ 20080522

Time 7.59
INSTRUM spect
PAGBHD S mm Multinucl
PUL.PRAG jmod

10 85536
SOLVENT

NS 3230

DS 4

SHH 29125.629 Hz
FI0ARES 0.383387 Hz
A0 {.3042164 sec
a6 918%.2

DK 18,4800 usec
DE 1%.00 usec
TE 303.2 K
CNST2 145. 0000000
CNSTid £.0000000

0t 6. 00000000 sec
d20 0. 00663655 sec
DELTA 0.00001477 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
=zz===== CHANNEL fl =====z==
NUCH 13C

P 11 .60 usec
p2 23.20 usec
PLL 0.00 o8
SFO1 1006228643 MHz
z=r==zxx CHANNEL {2 ========
£POPAG2 waltz18

NUCZ iH
pcrPO2 100.00 usec
AL2 4.00 d8
PL12 28.00 db
gFg2 400 1320000 MH2

¥2 - Processing parameters

51 65536

5F 100.6127535 MHz
WOW EM

558 o

La 1.00 Hz

GB a

e 1.00

i0 NMA plat paremeters

[ 22.00 cm

cY 4.04 cm
Fip 200.000 ppm
Fie 20122 .55 H2
Fap -3.000 ppn
F2 -0.00 Hz
PPNMCH 9.03081 ppm/C
HZCM 914 66144 Hz/cm

S19



'H NMR (400 MHz, CDCls) 6¢

Dm

e 72600

L

6 0818
5 8489
5 8329

7216

7037
51113
5 1073

1608
5 0727
5 0683

5.0641
5 0603

L

pom

-2 8309
2 8186
2 5060
2.5023
2.4BBE
2.4B45
2.4227
2.4194
2.4016
2.0381
1.39286

o
[
Cu
~r

’L._.mrllllr.|LrL|rL

w
o
~
o
—

1.2548
0.8807
0.8590
(1.8527

] Y

N

B R

3]

,‘7,_4,_ﬁ_,_ﬁ_,m,u_,_,___.,W,ﬁk___u___A_d_________..._...,..,.m

Bl

4 3

2

1

furrent Data Parameters

NAME HAL -3-91mix-9-1
EXPND 1
PROCND 1
F2 - Agquisition Paramet
Date_ 20080514
Time 20 58
INSTAUM spect
PAOBHD 5 mm Multinucl
PULPAOG 7930
0 32768
SOLVENT COCE3
NS B4
0s 2
SHH 4789.272
FIDRES 0.146157
AG 3.4210291
HG 322 5
0w 104 400
OE 15.00
TE 3n3.2
8} 3.00600000
MCREST 0 00000000
MCWRK 0.01500000
==--z==- CHAKNNEL f{ =z==
NUC? 1
F1 8.50
PLY 1,00
SFO1 400.4320008
F2 - Process:ing paramete
SL 32768
SF 400 1300030
WOW EM
358 a
LB 0.20
GB ¢
PC 1.00

10 NMR plot parameters

cx 22.00
cy i0.50
F1P 10.000
Fi 4001 .30
Fa2p 0.060
F2 0.00
PPMCM 045455
HZCH 18187727

Avance ORx400 NMR Spectromete

2

ers

usec
sl:]
MHz

rs

MHZ

Hz

cm

on
pom

Hz

ppm
Hz
pom/cm
Hz/cim

S20



1>C NMR (100 MHz, CDCl;) 6¢

Avance 300 Monash University
EC3-1258 in D20
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Current Oata Parameters

NAME hrl-3-81mix-8-12
EXPND 3
PROCNO 1

F2 - Acquisition Parameter

Oate_ 20080514
Time 21.23
INSTRUM spect
PADBHD S mm GNP 1H/1
PULPAOG jmod
i 32768
SOLVENT OM30
NS 10936
as 4
SWH 183682 . 354
FI0RES 0 560985
AQ C 8913395
AG 13004
OW 27.200
a3 20.60
TE 3042
CNST2 1450090000
CNSTit 1.0083000
133 3.00000040
d20 0.006B9655
OELTA 0.0004¢1082
MCREST 0.00000030
MCRWRK 0.01560080
======== [HANNEL f1 ====
RUC! 13C
[ 8.%0
od 17.94
PL1 0.00
SFO01 73 4780145
=====v7= CHANNEL f2 ===~
CPOPAG2 wWaltzib
NUC2 1H
pCPR? 13000
PL2 -2.00
AL 1500
SFg2 00, 1314296

Hz
Hz
58

us
us

F2 - Processing parameters

51 32768
SF 75.4677366
WOW EM
5568 0
LB 1.00
GB a
pC 1.49

10 NMR plot parameters

[ £3.90
CY 3.50
Fip 200.000
Fi 15093.55
rap 0.000
Fa 0.00
] B.69565

HIZCM 656.24115

MH

om
cm
po
Hz
po
Mz
pp
Hz2

S21



'H NMR (400 MHz, CDCls) 6f

2.538
2.528
2.521
2.510
2.504
2.493
1.089
1.071
1.063
1.046

N W

T

hrl-4-116 £12-18

NAME hrl-4+116-12-16
EXPNC 1
BROCNGC 1
Date 20020429
Time 18.49
INSTRUM spect
PROBHD S mm Smm 1H/2H
PULPROG 2.9

TD 48076
SOLVENT CDC13

NS 16

LS 2

SWH 4807.692 Hz
FIDRES 0.100002 Hz
AQ 4.9995542 sec
RG 45.2

DW 104.00C usec
DE . 14 .56 usec
TE 3c3.2 K
D1 5.00000000 sec
TDO 1
=r====== CHANNEL £1 -=====m==
NUC1 1H

Pl 8.00 usec
PL1 1.95 dB
PL1W 9.58740711 W
SFO1 400.2322007 MHz
539 12768

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.20 Hz
GB o]

PC 1.00

S22



5C NMR (100 MHz, CDCl;) 6f

i

/68
30.331
29.817
29.493

28 . B84

]

—

138 059

133

—

«

03

128 827
.6
127.738
7

ol
.t

|

;0
—

352

43

-—— 31 007

145

19

17.230

Current Dats Parameters

NAME hrl-4-1156-12-16
EXPND 3
PROCNO 1

F2 - Acquisition Parameters

Dath— 20090430 -
Time a.22
TNSTAUM spect
PRCBHD 5 mm QUL 13C-1
PULPROG jmod
O 32768
SOLVENT coC13
NS 9511
B B
SkH 115374 074 Hz
= 1DRES 0 353213 Hz
40 1 4196276 sec
Ble 18390 4
W 43 200 vsec
oF 20,00 usec
e W3 2K
SNET? 145 0000000
CNST11 i0onogan
a1 4.00000000 sec
420 0 .00689655 sec
JELTA 0.00001528 sec
MCREST 0.00C00000 sec
MCWRK 0.01500000 sec
=5 CHANNE] f§ ========
13C
12 00 usec
24 00 user
2.00 d8

S0 2280129 MMz

me====== CHAMNCL £2 =====:==
CRDPRGZ waltzib

MUC2 1+
SCPD2 106 00 usec
oL2 .00 dB
312 20 45 dB
SFO2 200.1309054 MHz

¥2 - Processirig parameters

sI 32768
SF GG 3227303 MHZ
W0W EM
558 0
Pk 1 00 Hz
etz 0
JC £.02

S23



'H NMR (400 MHz, CDCl;) 6g

ppm

pom
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Avance DRX400 NMB Spectromete

Current Dats Parameters

NAME hrl-4-44-2
EXPNO |
BROCNG 1

F2 - Acquisition Parameters

Date _ 20081211

Time 18 25
INSTRUM spect
OROBHD 5 am Multinucl
PULPROG 7930

TQ 32768
SOLVENT CoCt3

NS 654

0% 2

SHH 4789 272 Hz
FIORES 0. 14657 Hz
AQ 3.42102491 sec
RG 455 1

oW 1G4.400 usec
DE 15.50 usec
TE 3.2 K
(158 3 00000000 sec
MCREST 9, 00000000 sec
MCHRK 0.01500000 sec
—=====z= CHANNEL f] ========
NUC L 14

251 8.50 vsec
ALt 4.00 dB
SFO1 400 1320006 MH:

F2 - Processing garameters

SI 32768
SF 400 1300089 MHz
WOW EM
558 i}
L8 0.2¢ Hz
68 0
L 1.40

10 NMR plot parameters

Cx 22.00 cm

[ 15.13 cm

1P 10.000 ppm

il 4001 30 Hz

Fap 0.000 gpm

F2 0.00 Hz
PPMCM 0 45455 ppmscm

HZCM 181 87727 Hz/cm
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>C NMR (100 MHz, CDCl;) 6g

=
o
o

137.79

133 66
132

10

130 .21

129,27

128.76
128.49
7

T T
120

118.16

TER[TTTY
160

g0 O

S~ W

P e @

P~ P

-_4_7‘ T
80

43.27

36 35

(AR RN

ORX 400

Current Data Parameters

MAME hrl-4-44-2
EXPNO 4
PROCND 1

F2 - Acguisition Parameters

Date _ 20081212
Time 7.38
INSTRUM spect
PROBHD 9 mm Mulbinuc)
PULPROG imog
0 65536
SOLVENT

NS 4103
D5 4
SHH 25125.629
FIDRES 0.383387
AQ 13042164
AG 91952
0w 19.800
53 15.50
TE 303.2
CNST2 149 0000000
CNST 1 1.0000000
o1 o 00000Gao0
420 ¢ 00689655
DELTA 0.00001477
MCREST 2 00000000
MCHRK 0 01500000
zzzz=zrss [HANNEL 1 ====
NUCH 13C
P1 11 B0
pl 23.20
PL1 0.00
SFO1 100. 6229643
====zzz=z CHANNEL 2 =7==
CPOPRG2 waltz1b
nuc2 1H
PCPOZ 100.00
ne 4.00
PL12 238.00
SFO2 4001320000

H2
H2
sec

usec
used

a8
d8
MHz

2 - Praocessing parameters

51 65536
SF 100 6127670
WOW EM
558 9]
LB 1.00
GB a
PC 1.00

10 NMR plot parameters

cx 22.00
cy 12 34
F1P 200.000
F1 20122 5%
F2P -0.000
F2 -0 00
PPMEM 9.090891
HZCH 914, 66156

MHZ

Hz

cm
cm
opm
Hz
oo

ppm/cm
Hz/cm

S25
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NAME
EXPNO
PROCNO
Date_

'H NMR (400 MHz, CDCl;) 6h

Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

11 10 9 8 7 6 5 a 3 2 1 0 ppm

hrl-4-100-7-8
1

1

20090403
18.407
spect

5 mm 5mm 1H/2H
29

48076
CDC13

32

2

4807 .652
0.100002
4.9999542
181
104.000

14 .56
303.2
5.00000000
1

1.95
9.58740711
400.1322007
312768
400.1300097
EM

0

0.30

¢}

1.00

hrl-4-100-7-8 t-bu 2eg
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5C NMR (100 MHz, CDCl5) 6h
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WWWWM MMM oo oy oo OO NN NN NN OO N N N DD — ™ @~ .

[ e e T e e e B e B B B B T B e B B B B B s B B o S Yl el Al el [Tol = o NAME hrl-4-100-7-8

Lt EXENO 4

//jﬂﬁﬂd ; /§ _ 7 /\ PROCNO 1
Date_ 20090403
Time 22.17
INSTRUM spect
PROBHD S mm Smm 1lH/2H
PULPROG zgpy3 ¢
TD 65536
SOLVENT ChCl3
NS 5640
DS 4
SWH 22058.824 Hz
FIDRES 0.336591 Hz
AD 1.4855326 sec
RG 2050
DW 22.667 usec
DE 12.00 usec
TE 303.2 K
Pl 10.00000000 sec
D11 0.03000000 sec
TDO 1
mazmz=s== CHANNEL £l ========
NUC1 13C
P1 14.00 usec
BL1 0.00 dB
PLI1W 95.45168304 W
5F01 300.6223263 MHz
—======= CHANNEL f2 ========
CPDPRGZ waltzlé
NUC2 1H
PCPDZ 80.00 usec
PL2 1.95 dB
PL12 22.20 dB
PL13 28.00 dB
PL2W §.58740711 W
PL12W 0.09051085 W
PL13W 0.023B60681 W
SFO2 400.1316005 MHz
51 32768
SF 100.6127650 MHz
WDW EM
5SB o]
LB 1.00 Hz
GB Q
PC 1.40

T T T T T e ARAARARSRS RRRRRRRRRY | T T T T IRARASRRARS T \ARnnan T T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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'H NMR (400 MHz, CDCl3) 9

I\

379
365

<<

—3.396

=]

— T

hrl-3-114-3c
EXFNO 1
PROCNO 1
20090825
12.42
spect
S mm Smm 1H/2H
PULPROG zg
TD 48076
CDCl3
NS 32
DS 2
SWE 4807 .692 Hz
0.100002 Hz
4.99398542 sec
161
104.000 usec
14.56 usec
303.2 K
5.00000000 sec

9.58740711 W
200.1322007 MHz
SI 32768
SF 400.1300098 MEHz
WDW EM
SSB 1]

LB 0.30 Hz
GB 0
PC 1.00
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Current Oata Parameters

NAME hrl-3-114-3
EXPNO 3
PROCNG 1

F2 - Acquisition Parameter

Date_ 200B0618
Time 23.16
INSTRUM spect
PROBHT 5 mm GNP 1KH/1
PULPROG jmod
0 32768
SOLWVENT OMS0
NS 7339
0s 2
SKH 18382 354 H:
FIDRES 0.560385 H:
AQ 0.B913396 s¢
AG 13004
Ok 27.200 ue
DE 20.00 u
TE 363.2 K
ChET2 145.0000000
CNST11 1.0000000
01 3.00000000 se
a20 0.00689655 s¢
DELTA 0.00001082 st
MCREST 0.00000000 st
MCWRK 0.01500000 s¢
zam=zz== CHANMEL f| =====:
NUC1 13C
Pt 8.50 ue
pe 17.00 us
PL1 0.00 at
SFO1 754760145 Mr
=s====== CHANNEL f2 =====-
CPOPRG2 w3ltzib
NUC2 1H
PCPO2 100 00 ws
pL2 -2.00 dt
PLiZ 15.00 dt
SFO2 300.1314256 M

F2 - Processing paramgLert

51 32768
SF 75.4677366 M
WOW EM
558 0
LB 1.90 Hz
GB Q
FC 1 40

10 NMAR plot perameters

Cx 2300 cn
cy 4,10 cn
Fip 200.000 pr
£1 15093 .55 H;
FarP 0.006d pp
F2 0.00 H:
PPMCM 8 63565 pr

656.2411% H:
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'H NMR (400 MHz, CDCl;) 10

ﬂ

hrl-3-114-2c
EXPNO 1
PROCNO 1
20090825

12.55

Spect

5 mm Smm 1H/2H
PULPROG zg
TD 48076
CDC13
NS 32
DS 2
SWEH 4807 .692
0.100002
AD 4.9999542
RG 161
Dw 104 .000
DE 14.56
TE 303.2
D1 5.00000000

PL1 1.55

9.58740711
400.1322007
SI 32768
SF 400-1300058
WDW EM
SSB ]
LB 0.30
GB ]
PC 1.00



>C NMR (100 MHz, CDCl3) 10
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Current Data Parameters

NAME hrl1-3-114-2
EXPND 3
PROCNO 1

F2 - Acguisition Parameters

Hz
Hz
Sec

usec
usec
K

sec
sec
sec
sec
sec

usec
usec
a8
MHz

usec
uB
a8

Date_ 200808620
Time 1915
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 1mod
0 55536
SOLVENT

NG 9027
0s 4
SWH 25125.629
FLORES 0.383387
AQ 1.3042164
RG 9195.2
Ow 19.300
0E 13.00
TE 303.2
CNSTZ 145.0000000
CNST 11 1.0009000
01 % . 00000000
a20 0.00689655
DELTA 0.00001477
MCREST 0.0Q000000
MCHRK 0.01500000
======== [CHAMNEL f1 ====
NUCH 13C
51 11.60
p2 23.20
PLY 0.00
SF01 100.6229643
s======= CHANNEL f2 ===az=z=z
CPOPRG2 waltz 16
NUC2 1H
RCPOZ 100.00
L2 4.00
L1z 28.00
3F02 400.1320000

MHz

F2 - Processing parameters

St 63536
SF 100.6127931
WOW na
558 a
L8 0.00
o] q
oC 1.00

10 NMR plot parameters

cx 22.00
oy 422
Fip 204.000
Fi 20122.55
F2p ~0.000
Fo . -0.0G
PPMCHM o 3.08081
HICM 21466144

MHz

Hz

cm
cm

Hz
ppm

ppm/c
Hz/cm



