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(2R, 55)-methyl 1’-(4’-(benzyloxy)-3’-oxobutanoyl)-2-(tert-butyl)-5-carboxylate
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Chemist PA

Gro? MGM

PA178B

c13acq.au CDCI3 {E:\NMR2011} mgmgrp 11

—173.34

BnOCH2 OH
‘\\\COZMe

| S

I i [ " ! i I i [ " I ' | ’ [ i I ' | . [

—
220 200 180 160 140 120 100 80 60 40 20 0 ppm




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(2R, 5R, 6S)-1-Aza-2-(tert-butyl)-6-hydroxy-6-(tert-butoxymetyl)-5-methoxycarbonyl-3-
oxabicyclo[3.3.0]octane

14c

Instrument DQX400

Chemist ykschau

Group mgm

SC 094 (f2) columned

h1acq.au CDCI3 {C:\NMR} mgmgrp 35

10 9 8 7 6 5 4 3 2 1 0 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Instrument DQX400
Chemist PA
Group MGM
PA1
h1acq.au CDCI3 {C:\NMR} mgmgrp 17 . D v
HO\ CH20Me B
6 \ ~CO2Me —
o X -
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15a
L —
) e e 0
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Instrument DQX400

Chemist PA

Group MGM

PA178A
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Instrument DQX400

Chemist PA

Group MGM

PA178A

c13acqg.au CDCI3 {C:\NMR} mgmgrp 8

[ NV L
15b
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(2R, 5R, 6R)-1-Aza-2-(tert-butyl)-6-hydroxy-6-(tert-butoxymetyl)-5-methoxycarbonyl-3-
oxabicyclo[3.3.0]octane

15¢

Instrument DQX400

Chemist ykschau

Group mgm

SC 094 (f1) columned

h1acq.au CDCI3 {C:\NMR} mgmgrp 34
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(2R, 5R, 6R)-1-Aza-2-(tert-butyl)-6-hydroxy-6-(tert-butoxymetyl)-5-methoxycarbonyl-3-
oxabicyclo[3.3.0]octane

=tBu

15¢

Instrument DQX400

Chemist ykschau

Group mgm

SC 094 (f1) columned

c13acq.au CDCI3 {C:\NMR} mgmgrp 34

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Instrument DQX400

16/17a

A, "

CHEM.Ox

NAME Apr30-2010-32
EXFNO 1
PROCNO 1
Data_ 2010050

Tima 6.53
INSTRUM av400
PROBHD 5 mm QNP 1H/13
PULPROG zg60

D 65536
SOLVENT MeOD

NS 16

Ds 2

SWH 827B.146 Hz
FIDRES 0.126314 Hz
AQ 3.95B4243 s=ec
RG 128

DW 60.400 usec
DE 7.50 usec
TE 300.0 x

D1 1.00000000 sec
======== CHANNEL £l ===—=====
NUC1 1R

P1 9.u0 usac
PL1 .00 ds
SFO1 400.20 24714 MHz
SI 32768

sF 400.2000000 MEz
Ww EM

588 0

18 0.30 Hz
Ga 0

PC 1.00
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Methyl 2-hydroxymethyl-3-hydroxy-3-(benzyloxymethyl) pyroglutamate and 2-amino-2-
(methoxycarbonyl)-3-hydroxy-3-(benzyloxymethyl)-d-lactone

PN OH co,Me Ph—\
1, o} OH
4 OH (_CO:Me
> ~NH a NH,
5 7 1
o) 0%
17b
Instrument DQX400

Chemist ykschau
e NMP@CHEMOX

10 9 8 7 6 5 4 3 2 1 0 ppm
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Methyl 2-hydroxymethyl-3-hydroxy-3-(benzyloxymethyl) pyroglutamate and 2-amino-2-
(methoxycarbonyl)-3-hydroxy-3-(benzyloxymethyl)-6-lactone

Ph N\ g7 cozMe
37z
4 OH
1
o

17b

Ph—\
(o}

o OH
X CO,Me
4 NH
5 8 7 1 2

Instrument DQX400

Chemist ykschau

Group mgm

SC114 (iii)

c13acq.au D20 {C:\NMR} mgmgrp 29
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1-Aza-2-(hydroxymethyl)-3-oxo-4-oxa-6-hydroxy-8-oxo[3.3.0]octane

HO s
6
40
3
o=\,
N )
HO
Instrument DQX400
1 9 Chemist ykschau
Group mgm
SC118 (iii)

hilacq.au D20 {C:\NMR} mgmagrp 27

\
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1-Aza-2-(hydroxymethyl)-3-oxo-4-oxa-6-hydroxy-8-oxo[3.3.0]octane

N
N o
HO

Instrument DQX400

Chemist ykschau

Group mgm

SC118 (iii)

c13acq.au D20 {C:\NMR} mgmgrp 27

19
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(2R, 55)-methyl-1-(4’-(benzyloxy)-2’-methyl-3’-oxobutanoyl)-2-(tert-butyl)-5-
carboxylate oxazolidine

o O CO-Me

. 1 s
Ph\/o a2 N/>4
6' 4'
tBu“"‘\z\o
3
20b

Instrument DQX400

Chemist ykschau

Group mgm

SC11713

h1lacq.au CDCI3 {C:NMRI MOmMOrP .3, . o i et ime mr bt et e e
PER FESEIIENERAEEYZET
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10 9 8 7 6 5 4 3 2 1 0 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(2R, 5S)-methyl-1-(4’-(benzyloxy)-2’-methyl-3’-oxobutanoyl)-2-(tert-butyl)-5-
carboxylate oxazolidine

o O COMe

Ph P QP
!
6 4
tBu 3

20b

Instrument DQX400

Chemist ykschau

Group mgm

SC11713

c13acq.au CDCI3 {C:\NMR} mgmgrp 3
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(2R, 5S)-methyl 1-(4’-(tert-butoxy)-2’-methyl-3’-oxobutanoyl)-2-(tert-butyl)-5-
carboxylate oxazolidine

By 2 ©
3

20c

Instrument DQX400

Chemist ykschau

Group mgm

SC116f1

hiacq.au CDCI3 {C:\NMR} mgmgrp.1
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(2R, 5S)-methyl 1-(4’-(tert-butoxy)-2’-methyl-3’-oxobutanoyl)-2-(tert-butyl)-5-
carboxylate oxazolidine

o O CO,Me

t-BuO\)-Hg)J\ 1 s
3 1 N/> .
¢ L

20c ™

tBu 3
Instrument DQX400
Chemist ykschau
Group mgm
SC116f1
c13acq.au CDCI3 {C:\NMR} mgmgrp 1
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L IFRPY e

6 5

[l e Y W W H

BeHEmox

Current Data Farametaers

NAME Apr28-2010-22
EXFNO 1
FROCNO 1

F2 - Acquisition Parameters
Data_ 20100428
Tima 18.32
INSTRUM dpx200
PROBHD 5 mm Dual 13C/
PULPROG zg60

pas) 16384
SOLVENT cncl3

NS 16

Ds 2

SWH 2796.421 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 =ec
RG 574.7

oW 178.800 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 =ac
=——————= CHANNEL fl —m——=—
NuC1l 1R

Pl 7.80 usec
PL1 -3.00 ds
SFO1 200.1310007 Msz
F2 - Processing paramaters
sI 32768

SF 200.1300125 Msz
WowW EM

ss8 0

LB 0.30 Hz
GB 0

PC 1.00
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Instrument DQX400

Chemist PJF

Grogg MGM

PFO.

c13acq.au CDCI3 {C:\NMR} mgmgrp 6

,,
—_—45.83
—_— 35,33

—— T - T - T 1 1 1T "~ 1 "~ T -~ T ~— T "~ T
220 200 180 160 140 120 100 80

NAME
EXFNO
PROCNO
Data_
Tima
INSTRUM
PROBHD
PULFROG
D
SOLVENT
NS

CPDPRG2
Nuc2
PCED2
PL2
PL12
PL13
SFo2
-3 ¢

SF
WDwW
ssB
LB

GB

PC

(HEM.OX

Apr30D-2010-6
1

20100430

21.52

av400

5 mm QNP 1H/13
zgpg30

-
v
(=]

] u

300.0 K
1.00000000 =ac
0. 03000000 =ac

1

CHANNEL f1 =—==—====

CHANNEL £2 ===—====
waltzlé
1K
B80.00 usec
0.00 d=
19.00 ds
25.00 da
2016008 Mz
32768
100.6303718
EM
0
1.00 Hz
0
1.40

400.

MHz
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Instrument DQX400

s :  Reoremox

ne
h1acq.au C6D6 {C:\NMR} mgmgrp 31

- v =t am  tmRneSonetng e w -
g g HE g CERRREdeEfZs Szg £ ¥
J YT T o R NAME Dec02-2010-31
IV VvV NV B0 :
PROCNO 1
Date_ 20101203
Time 20.23
HO - INSTRUM av400
Me ~CH0Me (I DROBED 5 mm QNP 1E/13
\ PULPROG zg60
~COzMe D 65536
X SOLVENT CED6
N NS 16
- DS 2
+—0 SWH 8278.146 Hz
& - FIDRES 0.126314 Hz
t-Bu [ AQ 3.9584243 sec
RG 128
21a A DW 60.400 usec
DE 7.50 usec
TE 300.0 X
D1 1.00000000 sec
————— CHANNEL f1 ==—————
NUC1 1H
Pl 9.00 usec
PL1 0.00 dB
{ SFO1 400.2024714 MHz
ST 32768
SF 400.2000000 MHz
WOW EM
SSE 0
LB 0.30 Hz
GB 0
PC 1.00

10 9 8 7 6 5



Instrument DQX400
Chemist PA

Group MGM
PA164benzene

c13acq.au C6D6 {C:\NMR} mgmgrp 31
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N % | |
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PCHEmox

NAME Dec02-2010-31
EXPNO <
PROCNO 1
Date_ 20101203
Time
INSTRUM
PROBED 5
PULPROG
D
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG 32768
DwW 19.100 usec
DE 7.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== me CHANNEL f1l =——e———
NUC1 13C
pPi 9.50 usec
PL1 ~0.00 dB
SFO1 100. 6403931 MHz
====emee CHANNEL f2 ———eeee-
waltzlé
1H
80.00 usec
0.00 dB
2 19.00 dB
3 25.00 dB
SFO02 400.2016008 MHz
SI 32768
SF 100. 6303515 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
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Instrument DQX400

Chemist PA

GrouagMGIl

PA1

h"mﬁucwa{cmun}mgamgznﬂvﬁv-cﬂv-vr—- MR ACAV RO T RS ame AR AVT G MT S
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Instrument DQX400

Chemist PA

Group MGM

PA183

c13acq.au CDCI3 {C:\NMR} mgmgrp 37
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(2R, 5R, 6R, 75)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-
methoxycarbonyl-3-oxabicyclo[3.3.0]octane

21c

gflm?trn't( DF;‘);ZOO
fecnc:

SC119 12
hlacq.au CDCI3 {C:\NMR} mgmgrp 18

]

i JJ,J.J.JL N .
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(2R, 5R, 6R, 75)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-

methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Group MGM
8899 Sonia Chau 13/5/10

NAME

EXPNO
o PROCNO

Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DwW

DE

TE

110.12
96.03
95.92
-80.85
79.73
78.14
77.23
7698
76.72
7606
70.85
68.05
5339
52.65
52.40

N
N
o
[re]

46.09
31.90
31.21
29.67
27.33
27.21
27.18
26 99
25.75
25 58
L2513

[ X=] ©
N = ©
[ToN ] =)
© © ~

Lt

7445
7401
67.95
66.97

[
/[

_—179.50
—177.99
[

__—17159
T~—171.22

o
©
[t}
™

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

' { ' { ' \ ' \ ‘ \ ‘ \ ‘ \ ‘ \ ‘ \ ‘ \ ' \
200 180 160 140 120 100 80 60 40 20 ppm

CHEM.OX

5c88991305
4

1

20100513
21.20
avc500

5 mm CPDUL 13C
zgpg30
65536
CDC13

1024

2
31250.000
0.476837
1.0486259
1820
16.000
20.00
298.0
2.00000000
0.03000000

CHANNEL f1 ====

-4.40
28.15752029
125.8131151

120.00
15.19999981
0.21869738
0.00000000
500.3020012
32768
125.8005438
EM

0

1.00

0

1.40

MHz

MHz

Hz
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Instrument DQX400
Group MGM,
rou
FHoR S (HEMOX
iz
NAME May1B-2010-46
EXENO 1
PROCNO 1
Data_ 20100519
Time 13.06
INSTRUM avd400
PROBHD 5 mm QNP 1H/13
PULPROG zg60
™ 65536
SOLVENT cpcl3
NS 16
Ds 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.95B84243 smec
RG 90.5
oW €60.400 usec
DE 7.50 usec
TE 300.0 x
22a D1 1.00000000 =ec

==== CHANNEL f1 ==
1B
9.00 usec
0.00 ds
400.2024714 MEz
32768
400.2000028 MEz
EM
0
0.30 Hz
0
1.00
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Instrument DQX400
e

rou
PFO:!K—F

3
c13acq.au CDCI3 {C:\NMR} mgmgrp 46

T
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
220 200 180 160 140 120 100 80 60 40 20

NAME
EXFENO
PROCNO
Data_
Tima
INSTRUM
PROBHD
FPULFPROG
D
SOLVENT

(HEMOX

May18-2010-46

1
20100519
13.14
av400
5 mm QNP 1H/13
zgpg30
32768
cncl3
256
q

261 B 010 Hz

\OO 0K
1.00000000 =ac
0.03000000 =ac
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Instrument AVC500

Group MGM

8984 Sonia Chau 18/5/10

(2R, 5R, 6S, 7R)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-
methoxycarbonyl-3-oxabicyclo[3.3.0]octane

R@CHEM.OX

[ NAME
| EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW
DE
TE
D1

— TDO

| S
/ S NUC1
[ / P1
I / PL1
{ PL1W
[ SFO1

10

s5c89841805
1

1
20100518
21.32

avc500

10330.578 Hz
0.157632 Hz
3.1719923 sec

1.00000000 sec
1

CHANNEL f] ==——e——e

1H

9.60 usec
-6.00 dB

15.19999981 W

500.3030896 MHz
2768

500.3000000 MHz

0

0.30 Hz

0
1.00
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(2R, 5R, 6S, 7R)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-

methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Group MGM
8984 Sonia Chau 18/5/10

—179.06
—171.37

Sl

|

|

y|

my

oLl

BeHenox

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

Nt
PC

| 1 T \ \ \ {
200 180 160 140 120 100 80

1
60

\
40

T
20

ppm

5c89841805
4

1

20100518
22.42
ave500

5 mm CPDUL 13C
zgpg30
65536

C6D6

1024

2
31250.000
0.476837
1.0486259
912

16.000
20.00
298.0
2.00000000
0.03000000

-4.40
28.15752029
125.8131151

CHANNEL f2
waltzl6

80.

-6.

12.
120.00
15.19999981
0.21869738
0.00000000
500.3020012
32768
125.8005073
EM

0

1.00

0

1.40

Hz
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(2R, 5R, 6S, 7R)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-

methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Groula MGM
SONIA CHAN 8991 20/5/10

f NAME sc89912005

EXPNO 1
PROCNO 1
Date_ 20100520
Time 23.28
INSTRUM avc500
PROBHD mm CPDUL 13C
PULPROG zg30
D 65536
SOLVENT CeD6
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 4
oW 48.400 usec
DE £.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
—=mmmmm= CHANNEL f1l =m==————
NUC1 1H
P1 9.60 usec
PL1 -6.00 dB
PLIW 15.19999981 W
SFO1 500.3030896 MHz
SI 32768
SF 500.3000000 MHz
WDW

|- SSB 0
LB 0.30 Hz
GB 0
PC 1.00

B .
T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
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(2R, 5R, 6S, 7R)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-
methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Grou

up MGM
SONIA CHAN 8991 20/5/10 CHEM,OX

BLIRBB~ oo NAME 5c89912005
Qg NS 2R 2 ExeNO 4
PROCNO 1
/??iéij// Date_ 20100521
Time 0.38
INSTRUM avec500
PROBHD 5 mm CPDUL 13C
PULPROG zgpg30
D 65536
SOLVENT C6D6
NS 1024
DS 2
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0486259 sec
RG 1820
DW 16.000 usec
DE 20.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.50 usec
PL1 -4.40 dB
PL1W 28.15752029 W
SFO1 125.8131151 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -6.00 dB
PL12 12.42 dB
PL13 120.00 dB
PL2W 15.19999981 W
PL12W 0.21869738 W
PL13W 0.00000000 W
SFO02 500.3020012 MHz
SI 32768
SF 125.8005073 MHz
WDW EM
SSB 0
L - L ULl m Lo 1-00 Hz
PC 1.40

T \ \ T T \ T T \ \ T
200 180 160 140 120 100 80 60 40 20 ppm
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(2R, 5R, 6S, 75)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-
methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Group MGM
8992 Sonia Chau 19/5/10 CHE M.OX
'S NAME 5c89921905
/ EXPNO 1
| PROCNO 1
Date_ 20100519
Time 9.48
INSTRUM ave500
PROBHD 5 mm CPDUL 13C
PULPROG zg30
D 65536
SOLVEN CéD6
NS 16
DS 2
SWH 10330.578 Hz
- FIDRES 0.157632 Hz
| AQ 3.1719923 sec
/ RG 4
| DW 48.400 usec
| e DE 6.00 usec
| ( TE 298.0 K
| / D1 1.00000000 sec
| TDO 1
| ———===== CHANNEL f1 ===—==—mm
/ NUC1 18
f P1 9.60 usec
PL -6.00 dB
PLIW 15.19999981 W
SFO1 500.3030896 MHz
SI 32768
SF 500.3000000 MHz
WDW
SSB 0
( LB 0.30 Hz
GB 0
/ PC 1.00
7 f
|
.I
r " f /‘L J»'/_ /
' I J A4 L. JFAJ\JL_L{J
T T T T T T T T T T T 1
10 9 8 7 6 2 1 0 ppm

__/
25.35

\
180
200
213 o
—/
5.49
272 @
22
P
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077
21.14
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—
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(2R, 5R, 6S, 75)-1-Aza-2-(tert-butyl)-6-hydroxy-7-methyl-6-(benzyloxymethyl)-5-

methoxycarbonyl-3-oxabicyclo[3.3.0]octane

Instrument AVC500
Group MGM
8992 Sonia Chau 19/5/10

—179.10
——175.33
—171.31

~170.40

L ., | [

BeHEmox

PROCNO
Date_
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0
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Chemist PA

CRich PeHEmox
h1acq.au MeOD {C:\NMR} mgmgrp 13 | |
V\\"“W V/ %%g;eo .\’cv18—2010—1§

Date_ 20101119
Time 18.31
— INSTRUM avi00
J PROBED 5 mm QNP 1H/13
| PULPROG zg60
™ 65536
r" SOLVENT MeOD
NS 16
DS 2
SWH 8278.146 Hz
2 FIDRES 0.126314 Hz
5a AQ 3.9584243 sec
RG 90.5
DW 60.400 usec
DE 7.50 usec
TE 300.0 K
D1 1.00000000 sec
————— CHANNEL £l =mmmmmmm
NUC1L 18
Pl 9.00 usec
PL1 0.00 dB
P SFO1 £00.2024714 MHz
SI 32768
SF £00.2000000 MHz
r~J WOW EM
SSB 0
LB 0.30 Hz
GB 0
—— PC 1.00
L
"
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Instrument DQX400

o JReorewox

c13acq.au MeOD {C:\NMR} mgmgrp 13
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o o o o ”.‘:.'_. e - PROCNO 1
R AR/ S §. b3S o g o ° Date_ 20101119
Time 18.49
| v \\\W INSTRUM av400
PROBED 5 mm QNP 1H/13
PULPROG zgpg30
TD 32768
SOLVENT MeOD
HO NS 256
DS 4
Me, CH20Me sW 26178.010 Hz
FIDRES 0.798889 Hz
AQ 0.6259188 sec
RG 32768
DW 19.100 usec
DE 7.50 usec
TE 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
25a TDO 1
——mmmmm= CHANNEL £l =m—m=m————
NUC1 13C
p1 9.50 usec
PL1 0.00 dB
SFO1 100. 6403931 MHz
—mmmmmm= CHANNEL £2 =====———
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 19.00 dB
PL13 25.00 dB
SFO2 400.2016008 MHz
SI 32768
SF 100. 6303300 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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