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General Experimental.

Unless otherwise noted, all reactions were conducted at room temperature under nitrogen
atmosphere and all the solvents and reagents were purchased commercially and used as it is.
Reactions were monitored by TLC (silica gel, 60 A, F254, 250 nm). TLC was visualized either
under UV light or by charring with 2.5% p-anisaldehyde in H,SO,, acetic acid, and ethanol
solution or by ninhydrin solution for primary and secondary amine compounds. Flash column
chromatography was conducted on silica gel (60 A, 32-63 um). Optical rotations were measured
at 22 + 2 °C. '"H NMR spectra were recorded at 300, 400 and 500 MHz with chemical shifts
referenced to (CH3),Si (8, 0.00 ppm), the residual signal in CDCl, (8, 7.27 ppm) or CD,OD (8
3.31 ppm). "C spectra were collected at 75, 100 and 125 MHz and referenced to the residual
signal in CDCI; (8. 77.2) or CD,0D (8. 49.0 ppm).
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Figure S-1. 'H and "C chemical shift assignment for compound 15.



Scheme S1. Facial selectivity of the dienophile in the [4+2] dimerization reaction

Re

21

Scheme S1 shows proposed transition states (TS) for the [4+2] hetero Diels Alder reactions that
give rise to spiroketal product 21. The model should hold for products 21-23 in Figure 3 of the
main text. The spiroketal stereochemistry of 15 has been confirmed by an X-ray crystal structure
of the product; the reaction proceeds through the Si face of the dienophile (Si/Re nomenclature
refers to the face of the enol ether carbon that ends up as the spiroketal carbon.). In Scheme S1,
two transition states (Si and Re) are shown. We propose that the reaction for C5-substituted
systems proceeds through the Re face of the dienophile based on the precedent in Carbohydr.
Res. 1994, 264, 141-146 and on lthe potential for steric congestion in reactions that go through
the Si face based on substitutents at the C5 position of the keto-enol ether.
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Current Data Parameters

NAME cl-01-80-3
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110731
Time 15.01
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 71.8
DW 89.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440087 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
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Curre
NAME

EXPNO
PROCN

15

F2
Date_
Time
INSTR
PROBH
PULPR!
TD
SOLVE
NS

Ds
SWH
FIDRE
AQ

RG

DW

DE

TE

D1
dll
DELTA
TDO

CPDPR
NUC2
PCPD2
PL2
PL12
PL13
SFO2

2
ST
SI
WDW
SSB
LB
GB

lbc

200 180 160 140 120 100 80 60 40 20
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nt Data Parameters
cl-01-80-3

2

O 1

20110731
15.06
spect

1H/1
zgpg30
65536
CDC13
78

4
23980.814
0.365918
1.3664756
32768
20.850
6.00
298.2

2.00000000

0.03000000

1.89999998

1

UM
D
oG

5 mm QNP

NT

S

13C

10.00

0.00
100.6263500

= CHANNEL f1

G2

110.00
-2.00

19.00

19.00
400.1456010

Acquisition Parameters

Hz
Hz
sec

usec
usec
K
sec
sec
sec

usec
dB
MHz

usec
dB
dB
dB
MHz

Processing parameters
32768
100.6162703 MHz
EM
0
1.00 Hz

0
1.40
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Current Data Parameters

NAME VS-03-65-spot-2
PPM  =xeno 3
L PROCNC 1
@ L F2 - Acquisition Parameters
L Date_ 20100216
—0.0 Time 16.39
F INSTRUM spect
r PROBHD 5 mm BBO BB-1H
I PULPROG cosygpgf
'_0 5 TD 2048
L - SOLVENT CDC13
|Q X NS 1
a L DS 8
L SWH 6666.667 Hz
_1 0 FIDRES 3.255208 Hz
oot AQ 0.1537250 sec
r RG 71.8
r DW 75.000 usec
B DE 6.00 usec
—1.5 TE 298.1 K
L DO 0.00000300 sec
D1 1.48689198 sec

IS]
=
w

0.00000400 sec
0.00020000 sec
0.00015000 sec

=
-
=)
l‘%"ﬁ’
I

N
(=]

o

2

o

=
=
=z
5

[l - r = CHANNEL f1 =
@ @ I NUC1 1H
_2-5 PO 12.75 usec
L Pl 12.75 usec
N PL1 -1.00 dB
L PL1W 24.03330994 W
G _3 0 SFO1 500.1330069 MHz

r = = GRADIENT CHANNEL =
r GPNAM1 SINE.100

! C GPZ1 10.00 %
—3.5 P16 1000.00 usec
D @@ 1 L Fl - Acquisition parameters
L NDO 1
@ @ 40 ™ 128
- - SFO1 500.133 MHz
F FIDRES 52.083332 Hz
5] o @ F SW 13.330 ppm
@ r 4 5 FnMODE QF
0 - “.
a N F2 - Processing parameters
o > N SI
@ @ N SF 500.1300116 MHz
_5 0 WDW SINE
L - SSB 0
+ LB 0.00 Hz
r GB 0
r PC 1.40

I F1 - Processing parameters

r ST
i MC2 QF
- 6.0 SF 500.1300026 MHz
. WDW SINE
SSB 0
SRR p L L B e e B o2 .00 iz
0
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Current Data Parameters
NAME v

$-03-65-spot-2

EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

20100216
16.43
spect

5 mn BBO BB-1H

hsqeetgp
1024

Date_
Time
INSTRUM
PROBHD
PULPROG
™

SOLVENT
ns

cpcl3
2

16
6666.667
6.510417

0.0769250
18390.4
75.000

6.00

298.2
145.0000000

0.00020000
0.00001990

CHANNEL f1

24.03330994
500.1330069

CHANNEL f2

1.68354988
125.7703648

Hz
sec

usec
usec

B

sec
sec
sec
sec
sec
sec
sec

usec
usec
usec

GRADIENT CHANNEL
GPNAM1 SINE.100
GPNAM2 SINE.100
GPZl 80.00 %
L 140 =i St
Pl6 1000.00 usec

Fl - Acquisition parameters
NDO 2

™D
SFOL 125.7704 MHz

— 1 60 FIDRES 98.255600 Hz
SW 9.995 ppm
FnMODE Echo-Antiecho

F2 - Processing parameters

sI 1024
[ 1 80 ;ﬁw 500,1382?32 MHz
TSJSZB G.O{Z)Hz
GB 0
PC 1.40
:. _200 g% - Processing paril‘;\gzers
Mc2 echo-antiecho
SSB 2
LB 0.00 Hz
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm = 0
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Current Data Parameters
NAME VS-03-65-spot-2

EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100216
Time 16.58
INSTRUM spect
PROBED 5 mm BBO BB-1H
PULPROG hmbegplpndgf
4096
SOLVENT cpe13
NS 8
DS 16
SWE 6510.417 Hz
FIDRES 1.589457 Hz
0.3146996 sec
RG 1638
DW 76.800 usec
DE 6.00 usec
TE .2 K
CNST2 145.0000000
CNST13 10.0000000
DO 0.00000300 sec
D1 1.50000000 sec
D2 0.00344828 sec
D6 0.05000000 sec
D16 0.00020000 sec
INO 0.00001790 sec
= CHANNEL fl =
NUCL 1H
P1 12.75 usec
P2 25.50 usec
PLL -1.00 dB
PL1W 24.03330994 W
sFoL 500.1331508 MHz
= CHANNEL f£2 =
NUC2 13¢
P3 7.75 usec
PL2 0.00 dB
PL2W 100.97783661 W
SFO2 125.7703443 MAz
GRADTENT CHANNEL
SINE.100
SINE.100
SINE.100
50.00 %
30.00 %
40.10 %

1000.00 usec

F1 - Acquisition parameters
NDO 2

D
sFol 125.7703 MHz
FIDRES 218.226257 Hz
222.095 ppm
FnMODE QF

F2 - Processing parameters
ST 48

SF 500.1300154 MHz
WDW SINE
SSB 0
LB 0.00 Hz
GB 0
PC 1.40

Fl - Processing paranmeters
ST

MC2 QOF

SF 125.7578228 MHz
wow

SSB 0

LB 0.00 Hz
GB 0



Current Data Parameters

NAME Vs-01-16
EXPNO 1
21 PROCNO 1
F2 - Acgquisition Parameters
Date_ 20081105
Time 10.10
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 4194.631 Hz
FIDRES 0.128010 Hz
AQ 3.9059956 sec
RG 57
DW 119.200 usec
DE 6.00 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL fl ========
1H
8.20 usec
0.00 dB
300.1315007 MHz
F2 - Processing parameters
ST 32768
SE 300.1300061 MHz
WDW
SSB 0
LB 0.30 Hz
U GB 0
1 PC 1.00
B U A I L L I I I
9 8 7 6 5 4 3 2 1 ppm
OV N(—|O|O MDDV M|
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Current Data Parameters
NAME Vs-01-16
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20081105
21 Time 10.15

INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 82
Ds 4
SWH 16556.291 Hz
FIDRES 0.505258 Hz
AQ 0.9896436 sec
RG 32768
DW 30.200 usec
DE 6.00 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= = CHANNEL f1 =
NUC1 13cC
Pl 8.50 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -2.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 300.1312005 MHz
2 - Processing parameters
ST 32768
SF 75.4677356 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

I ! I " I i I ) I i I ! I " I i I ) I i oo 1.40

200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME cl-01-85-1s
EXPNO 1
PROCNO 1

22 F2 - Acgquisition Parameters
Date_ 20110803
Time 19.06
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 128
DW 48.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
PL1 -1.00 dB
SFOL1 500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300140 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

| J.th A h“ .
B U A I L L I I I
9 8 7 6 5

8.44
12.06

2 1 ppm
4t
(4]

CIEIEERMINER) o o) (0w o

clee|eeeee 21292 2

N[ |||~ |c ~[r||e3| 3| e3| 5
2

0.99

12



OTBDPS
TBDPSO

22

200 180 160 140

Current Data Parameters
NAME VS-02-161
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20090616
Time 20.40
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG
TD
SOLVENT
NS
DS
SWH 16556.291 Hz
FIDRES 0.505258 Hz
AQ 0.9896436 sec
RG 32768
DW 30.200 usec
DE 6.00 usec
TE 302.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 -2.00 dB
SFOL1 75.4752953 MHz
******** CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC 1H
PCPD2 100.00 usec
PL2 2.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 300.1312005 MHz
F2 Processing parameters
ST 32768
SE 75.4677328 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0

T i T T I T FC 1.40

60 40 20  ppm
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Current Data Parameters
NAME cl-1-86-4
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110815
Time 15.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 92.36
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
Pl 15.00 usec
PLW1 12.00000000 W
SFO1 400.1464711 MHz
F2 - Processing parameters
ST 65536
SF 400.1440000 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
'
I I I I I I I I
9 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME cl-1-86-4

23 EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110815
Time 15.29
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 574
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.51
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== === CHANNEL f1l =
NU 13C
Pl 10.00 usec
F2 Processing parameters
ST 32768
SF 100.6162703 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
pC 1.40

I T T T I T T T T T I T T T T i T T T T 1
200 180 160 140 120 100 80 60 40 20  ppm
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Current Data Parameters

NAME JS-131-4-sp2
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110604
Time 22.23
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 29
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 256
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R R R e A N D A I
9 8 7 6 5 4 3 2 1 ppm
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Current
NAME
EXPNO
PROCNO

2 Acqg
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
INUC2
[PCPD2
PL2
PL12
PL13
SFO2

FF2 - Pro
ST
" " SE

b WDW
SSB
LB
GB

200

180

160

140

120

100

17

I ) I i PC

Data Parameters
Js5-131-4-sp2

2

1

uisition Parameters
20110605
9.22
spect
5 mm QNP 1H/1
zgpg30
65536
CDC13
11488
4
23980.814 Hz
0.365918 Hz
1.3664756 sec
32768
20.850 usec
6.00 usec
300.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

CHANNEL f1 =
13c
10.00 usec
0.00 dB
100.6263500 MHz

110.00 usec
-2.00 dB
19.00 dB
19.00 dB
400.1456010 MHz

cessing parameters
32768
100.6162669 MHz
EM
0
1.00 Hz

0
1.40
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Current Data Parameters

NAME Js-127-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110531
Time 18.37
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 26
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 362
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H

9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

9

8

6 5 4 3 2 1 ppm
o [=23 [=2] N O ™
e | o |(@ee|el |9
- o o Ol || [l
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Current Data Parameters

NAME Js-127-4
EXPNO 2
PROCNO 1

2 Acquisition Parameters
Date_ 20110531
Time 22.10
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 3717

Ds 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768

DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
d11l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

= = CHANNEL f1 =

INUC1 13cC

P 1 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz

CPDPRG2 waltzlé
INUC2 1H
[PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
[F2 - Processing parameters
ST 32768
SE 100.6162678 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T i T T T T T i T i T T T T T T T i EE 1_48
200 180 160 140 120 100 80 60 40 20 ppm

19



34 OTBS Current Data Parameters
NAME cl-01-88
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110811
Time 10.27
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 165.82
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
F2 - Processing parameters
ST 65536
SF 400.1440096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
TN ) L
9 8 7 6 5 4 3 2 1 ppm

o] [o2] Q| [©ON [L30=J [} n

- |12 2= bl bt e

N o | || 105 K21 ©
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Current Data Parameters
NAME cl-01-88

34 OTBS EXPNO 2
PROCNO 1
F2 - Acguisition P eters
Date_ 20110811
Time 10.35
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 350
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.51
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
F2 Processing parameters
ST 32768
SF 100.6162673 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
pC 1.40

T T T i T T T T I I I T
180 160 140 120 100 80 60 40 20 ppm
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Z=N(CHa),

\ ey
O "OTBS
35 Current Data Parameters
NAME cl-1-88-2L
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110814
Time 11.56
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 87.09
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL fl ========
1H
15.00 usec
F2 - Processing parameters
ST 65536
SF 400.1440095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
uPC 1.00
9 8 7 6 5 4 3 2 1  ppm
N~ n (=20~ 2] N D #ﬁﬂ (=[] [52] -
Q = e (@ e Q= 10 @
- - - O - T MO ™™ (=] 0
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Z=N(CHa),

\ ""OTBS

Current Data Parameters

35 NAME cl-1-88-2L
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110814
Time 12.01
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 476
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.51
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l =
NUC1 1
Pl 10.00 usec
F2 Processing parameters
ST 32768
SF 100.6162681 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
pC 1.40

I ’ T T T T T T T T T T T T T T I T T T I
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-R iv-spl
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20090320

37 Time 6.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 645.1
DW 48.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
PL1 -1.00 dB
SFOL1 500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW
SSB 0
1B 0.30 Hz

GB 0
J PC 1.00

95 90 85 80 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm
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Current Data Parameters
NAME JS-R iv-spl
EXPNO 2
PROCNO 1
37 F2 Acquisition Parameters

Date_ 20090320
Time 7.00
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 207
Ds 4
SWH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456539 sec
RG 32768
DW 16.650 usec
DE 6.00 usec
TE 298.2 K
D1 1.50000000 sec
dll 0.03000000 sec
DELTA 1.39999998 sec
TDO 1
= = CHANNEL f1 =
NUC1 13cC
P1 7.75 usec
PL1 0.00 dB
SFO1 125.7703643 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.69 dB
PL13 17.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
ST 32768
SE 125.7577616 MHz
WDW EM
SSB 0
LB 1.00 Hz

I T T T T T I T I T I T I T I T I T IEE 1_48

180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-R IV-spl( after a while)
EXPNO
PROCNO

o

F2 — Acquisition Parameters

Date_ 20090710

Time 0.15
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG noesyph

TD 2048
SOLVENT CDC13

NS 32

DS 4

SWH 3063.726 Hz
FIDRES 1.495960 Hz
AQ 0.3342336 sec
RG 362

bW 163.200 usec
DE 6.00 usec
TE 300.2 K
Do 0.00015289 sec
D1 2.00000000 sec
D8 0.69999999 sec
INO 0.00032640 sec
======== CHANNEL f1l ========
NUC1 1H

Pl 8.10 usec
PL1 0 dB

SFO1 300.1313815 MHz
Fl - Acquisition parameters
TD 256

SFO1 300.1314 MHz
FIDRES 11.967678 Hz
SW 10.208 ppm
FnMODE States-TPPL

F2 — Processing parameters

ST 1024

5 300.1300000 MHz
WDW QSINE

SSB 2

LB 0 Hz

GB 0

PC 1.00

Fl - Processing parameters
ST 1024

MC2 States—TPPI

SF 300.1300000 MHz
WDW

SSB 2

LB 0 Hz

GB 0

26



Current Data Parameters

NAME JS-63-4-400
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110109
Time 9.37
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 256
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
J~ PC 1.00
w
R R R D D N L I H L I
9 8 7 6 5 4 3 2 ppm
[=10=1kxlb=l ] Q| [O~|©
oo o [~lo|o
||| Ol |olmiN
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Current Data Parameters

180 160 140 120 100 80 60 40 20

28

NAME JS-63-4-400
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110109
Time 10.19
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 709
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =

13c
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
| SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SF 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
lbc 1.40

ppm



Current Data Parameters

NAME JS-56-4-topsp
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20101224
Time 15.22
INSTRUM spect
PRORBHD 5 mm QNP  1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 35
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 1625.5
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
———————— CHANNEL fl =—=—==—=
1H
9.20 usec
PL1 -2.00 dB
SFO1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SE 400.1440000 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
l PC 1.00
I | W—— L
R D D L U U D I A I
9 8 7 6 5 4 3 2 1 ppm
0 | [O]Mm N < N
@ | |[©]d - It
o | | N[ - (3] ‘t‘z
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PC

180 160 140 120 100 80 60 40 20

ppm

30

Processing

Current Data Parameters
NAME JS-56-4-topsp-500
EXPNO 2
PROCNO 1
F2 - Acguisition P meters
Date_ 20101225
Time 11.03
INSTRUM spect
PROBHD 5 mm BBO BR-1H
PULPROG zgpg30
TD 32
SOLVENT CDC13
NS 26763
DS 4
SWH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456539 sec
RG 32768
DW 16.650 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
13C
6.30 usec
0.00 dB
125.7703643 MHz
******** CHANNEL f2 ========
CPDPRG2 waltzl6
1H
70.00 usec
2.00 dB
13.76 dB
70.00 dB
500.1320005 MHz

parameters
32768
125.7577890 MHz
EM
0
1.00 Hz
0

1.40



Current Data Parameters

NAME JS-54-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20101220
Time 22.20
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 23
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 256
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 10.00

9 8 7 6 5 4 3 ppm

(0 o|f© O| (o

o Q||
= Q| NN M Qo (e
N[ || - QNN - N[ M
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Current Data Parameters

180

160

140

120

100

80

60

32

40

20

NAME Js-54-4
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20101220
Time 22.49
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 506
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =
13C
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
I 32768
SE 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
lbc 3.00

ppm



Current Data Parameters

NAME JS-55-4-300
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20101222
Time 16.28
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 217
Ds 2
SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 11.3
DW 111.200 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.20 usec
PL1 0.00 dB
SFOL1 300.1318008 MHz
F2 - Processing parameters
ST 32768
SF 300.1300000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
A
R R R e A N D A I
9 8 7 6 5 4 3 2 1 ppm

O o 05V¢1:1&ﬂ o O]

(2 = ==y = R

| - -l - o~
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Current Data Parameters

NAME JS-55-4-300
EXPNO 2
PROCNO 1

F2 - Acgquisition Parameters
Date_ 20101222
Time 16.45
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4349
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.50 usec
TE 302.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 7.50 usec
PL1 0.00 dB
SFOL1 75.4752953 MHz
******** CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC 1H
PCPD2 100.00 usec
PL2 2.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 300.1312005 MHz
F2 Processing parameters
ST 32768
T ' I ' I ' IsF 75.4677360 MHz

WDW EM

60 40 20 ppmY 5
1B 0.30 Hz
GB 0
pC 3.00
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() Current Data Parameters
42 NAME JS-la-4-MeOD
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110408
Time 17.14
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 128
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
L um pC 1.00
~ \
B U A I L L I I I
9 8 7 6 5 4 3 2 1 ppm
({3021 (=38 I {é%é? N [sedf=4
Q(® AR |2 © R
NN (=18 o =] ol|o o N[
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Current Data Parameters
NAME Js-la-4-MeOD
EXPNO 2
PROCNO 1

2 Acquisition Parameters
Date_ 20110408
Time 17.16
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 51

Ds 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768

DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

ST
SI
WDW
SSB
LB
GB

180

160

T T T T T T T T o
80 60 40 20 ppm

36

F2 - Pro

0.00

110.00
-2.00

19.00

19.00
400.1456010

usec
dB
MHz

usec
dB
dB
dB
MHz

cessing parameters

32768
100.6162685

EM

0
1.00

0
1.40

MHz

Hz



Current Data Parameters

O NAME JS-57-4-11i
EXPNO 1
= H PROCNO 1
- F2 - Acgquisition Parameters
O‘ ~ O Date_ 20101229
= 43 Time 17.07
O INSTRUM spect
)T PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 19
DS 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 161.3
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
9 8 6 5 2 1 ppm
N - oo (= (=30
ol |@ ol | S|
- N ol|o N ™MIN



O 43 Current Data Parameters

NAME Js-57-4-ii
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20101229
Time 17.13
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 66
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= = CHANNEL f1 =
NUC1 13cC
P1 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz

- T - T - T - T - T - T - T - T - T " IEE 1.48

180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-83-4-A-MeOD-re
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110310
Time 18.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT MeCOD
NS 16
Ds 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 71.8
DW 48.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.00 usec
PL1 -1.00 dB
SFOL1 500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0

J LA PC 1.00

| N

95 90 85 80 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm
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Current Data Parameters

NAME
EXPNO
PROCNO

F2
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

F2
ST
SE
WDW
SSB
LB
GB

T T T T FC

40 20 ppm

JS-83-4-A-MeOD
2

- Acquisition Parameters

20110310
13.03
spect

5 mm BBO BR-1H
zgpg30
65536
MeOD
201
4
30030.029 Hz
0.458222 Hz
1.0912410 sec
32768
16.650 usec
6.50 usec
298.2 K
1.50000000 sec
0.03000000 sec

13C
6.25 usec
0.00 dB
125.7703643 MHz
CHANNEL f2 ========
waltzl6
1H
70.00 usec
1.00 dB
13.76 dB
70.00 dB
500.1320005 MHz

- Processing parameters

32768
125.7577890 MHz
EM
0
1.00 Hz
0

1.40



EXPNO
PROCNO 1

: 44b Current Data Parameters
)< NAME Js-Ph-acetelyde add to erytholactol
1

F2 - Acquisition Parameters

Date_ 20110308
Time 18.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
D 32768
SOLVENT cpels
NS 16
D8 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
20 1.5860696 sec
RG 64
oW 48.400 usec
DE 6.00 usec
TE 298.2 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1
1H
12.00 usec

-1.00 dB
500.1330885 MHz

F2 - Processing parameters
sI 32768
SF 500.1300000 MHz
WDW EM
ssB 0
1B 0.30 Hz
GB 0
PC 1.40

e )

95 90 85 80 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm

ol o< (™) (= o <0
NN bl e o N=
ailed ol lail |3 o ol
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44b Current Data Parameters

NAME Js-Ph-acetelyde add to erytholactol
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110308

ime 18.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30

™ 65536
SOLVENT cpCl3

NS 118

DS 4

SWH 30030.029 Hz
FIDRES 0.458222

20 1.0912410 sec
RG 32768

SFOL 125.7703643 MHz

CHANNEL £2
waltzl6
1H
70.00 usec
-1.00 dB
13.76 dB
70.00 dB
500.1320005 MHz
F2 - Processing parameters
ST 32768
SF 125.7577890 MHz
WoW EM
sSB 0
LB 1.00 Hz
GB 0
PC 1.40

180 160 140 120 100 80 60 40 20 ppm
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e

Current Data Parameters

NAME JS-83-4-B-topsp-MeOD
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110313
Time 18.56
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 181
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1

==== CHANNEL fl ========

NUC1 1H

Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768

SF 400.1440000 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9 8

2.11

1.00

ppm
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Current Data Parameters

NAME
EXPNO
PROCNO

JS-83-4-B-topsp-MeOD
2

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

20110313
19.05
spect

1H/1
zgpg30
65536
CDC13
81
4
23980.814 Hz
0.365918 Hz
1.3664756 sec
32768
20.850 usec
6.00 usec
300.2 K

2.00000000 sec

0.03000000 sec

1.89999998 sec

5 mm QNP

==== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 12.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SF 100.6161341 MHz
R | L . ) WDW EM
’ . SB 0
LB 1.00 Hz
GB 0
PC 1.40
! I ) I i I I ! I ) I I i I i I ! I !
200 180 160 140 120 100 80 40 20 0 ppm



H H
0

\ -llIPh
HO
° H

Olefin-H
H-4 H-2
45 Current Data Parameters
ppm NAME JS-83-4-topsp-MeOD-300
A EXPNO 6
L PROCNC 1
F2 - Acquisition Parameters
I Date_ 20110313
I Time 19.46
—3.0 INSTRUM spect
L PROBHD 5 mm Multinucl
| PULPROG noesyph
TD 2048
— I SOLVENT MeOD
I NS 80
-85 o 1
L SWH 3906.250 Hz
Dé;_ FIDRES 1.907349 Hz
AQ 0.2621940 sec
I RG 71.8
r DW 128.000 usec
_4_0 DE 6.50 usec
L TE 300.2 K
DO 0.00011771 sec
I D1 2.00000000 sec
I D8 0.69999999 sec
r INO 0.00025630 sec
L 4.5 ======== CHANNEL f
NUC1
I P1
I PL1 0.00 dB
r SFO1 300.1325007 MHz
~ D L
A L 5'0 F1l - Acquisition parameters
- @l' NDO
& I TD 217
T I SFO1 300.1325 MHz
—_— 3 FIDRES 17.980288 Hz
_5 5 SW 13.000 ppm
| b FnMODE States-TPPI
(@ @ ! I F2 - Processing parameters
r ST 1024
) F SF 300.1310000 MHz
— WDW QSINE
L 6.0 SSB 2
b LB 0.00 Hz
i GB 0
r PC 1.00
_6 5 Fl - Processing parameters
| - ST 1024
Mc2 States-TPPI
I SF 300.1310000 MHz
r WDW QSINE
F SSB 2
! I I ) I " I i I i I i I i I ) I ) I ) I i LB 0.00 Hz
GB 0

58 56 54 52 50 48 46 44 42 40 3.8 ppm

45



ME
PNO
CCNO

SWE

46

rent Data Parameters
JS-1b-4-MaOD

ot o

Acguisition Parameters

20110408
17.26
spect

5 mm QNP 1H/1

zg30

32768

CDCL3

i6

2

5592.841

0.170680

2.9295092 sec

57

89.400 usec

.00 usec
.2 K

00 sec

32768
400.1440000 MHz
EM
0
0.30 Hz
0
1.00



Current Data Parameters

O O Ph NAME JS-1b—-4-MeOD
x EXPNO 2
PROCNO 1
2 Acquisition Parameters
46 Date_ 20110408
Time 17.217
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 55
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec
0.00 dB
100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6161424 MHz
WDW EM
SSB 0
LB 1.00 Hz
- T - T - T - T - T - T - T - T - T " |§E 1.48
180 160 140 120 100 80 60 40 20 ppm
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/ T="Pn
OTBDPS

47 Current Data Parameters
NAME JS-110-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110425
Time 22.21
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 26
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 456.1
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

9 8 7 6 5 4 3 2 1 ppm
QM| (© oM R|H(O| O b =1k=2)
e e |||~ o=

48



Ph
OTBDPS
Current Data Parameters
47 NAME Js-110-4-re
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20110426
Time 8.09
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 7162
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec
0.00 dB
100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6161353 MHz
(WDW EM
SSB 0
LB 1.00 Hz
I T T T T I I I T I T I T I T IEE 1_48
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
NAME JS-97-4-B
EXPNO 1
48 PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110328
Time 20.12
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 25.4
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
J i J l. "
B U A I L L I I I
9 8 7 6 5 4 3 2 1 ppm
[CedndE=] [=4 ©o N [ (=
e Qe R e e (29
o ol - - |- ™
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% Current Data Parameters
NAME Js5-97-4-B
Me Ph EXPNO 2
PROCNO 1
48 F2 - Acquisition Parameters
Date_ 20110328
Time 20.15
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 48
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =
13c
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SF 100.6162896 MHz
J m hedion DW EM
SSB 0
LB 1.00 Hz
GB 0
I ! I ) I ) I ) I ) I ) I ) I ) I ) oo 1.40

180 160 140 120 100 80 60 40 20 ppm
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HO

Me Ph
49

Current Data Parameters

NAME JS-97-4-A

EXPNO 1

PROCNO 1

F2 - Acgquisition Parameters

Date_ 20110329

Time 22.56

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG zg30

TD 32768

SOLVENT CDC13

NS 16

Ds 2

SWH 10330.578 Hz

FIDRES 0.315264 Hz

AQ 1.5860696 sec

RG 32

DW 48.400 usec

DE 6.00 usec

TE 298.2 K

D1 1.00000000 sec

TDO 1
usec

PL1 -1.00 dB

SFOL1 500.1330885 MHz

F2 - Processing parameters

ST 32768

SF 500.1300000 MHz

WDW

SSB 0

1B 0.30 Hz

GB 0

PC 1.00

J L s

9 8 7 6 5 4 3 2 1 ppm
388 8 g (5] (8 [=
| Ol - N - N ™
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HO

Me Ph
49

Current Data Parameters

NAME JS-97-4-A
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110329
Time 22.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 39
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 32768
DW 16.650 usec
DE 6.50 usec
TE 298.2 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 6.25 usec
PL1 0.00 dB
SFOL1 125.7703643 MHz
******** CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 1.00 dB
PL12 13.76 dB
PL13 70.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
ST 32768
SF 125.7577816 MHz
| L o WDW EM
' X SSB 0
1B 1.00 Hz
GB 0
T ' T ' T ' T ' T ' T ' T ' T ' T ' Pe 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME Js-121-4
50 EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110519
Time 21.18
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 217
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 287.4
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
S N U L Y I A I I
9 8 7 6 5 4 3 2 1 ppm

TN =M [~ N [

e @@N| |2 —=12%n

M Olo|r~| ™ | (MM
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Current Data Parameters

NAME Js-121-4
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20110519
Time 21.22
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 11294
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =
13c
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
| LA Lo Ll A 1IN0 O o UL SE 100.6162685 Miz
y . ' o ! WDW EM
SSB 0
LB 1.00 Hz
GB 0
I " I ! I ! I i I ! I ) I i I i I ) PC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-116-4-re
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110509
Time 21.48
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 57
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H

9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

R R R e A N D A I
9 8 7 6 5 4 3 2 1 ppm

30.12
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OBn

51

| o

Current Data Parameters

160

120 100

NAME Js-116-4-re
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110509
Time 22.49
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1061
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =

13c
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SF 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
lbc 1.40

ppm



rent
ME

PNO 1
CCNO i

Parameters
-58-4-400-re

52

Acguisition Parameters
20110103

13.22

spect

5 mm QNP 1H/1

zg30

32768

CDCL3

i6

2

SWE 5592.841

0.170680
2.9295092 sec

128

89.400 usec

400.1464009 MEz

P2 - Processing pa ters
ST 32768
SF 400.1440000 MHz
WOW EM
SSR 0
LB 0.30 Hz

GB 0
PC 1.00

SR e s T

9

58



Ph
O
O
@)
O Current Data Parameters
(@) NAME JS-58-4-400-re
52 EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20110103
Time 13.39
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 302
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =
13c
10.00 usec
0.00 dB
100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SF 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
- T - T - T - T - T - T - T - T - T " ﬁ? 1.48
180 160 140 120 100 80 60 40 20 ppm
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NG H
53
)
OTBDPS
Current Data Parameters
NAME JS-113-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110429
Time 20.24
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 41
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 1149.4
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
l u‘ PC 1.00
l A " L
R R R e A N D A I
9 8 7 6 5 4 3 2 1 ppm
oM (D » (<0 QD
o|N||N ~ || ®X|©|©
AN|<T| (D o [=][=] =] N : N
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oTBDPS 53

Current Data Parameters
NAME JS-113-4
EXPNO 2
PROCNO 1

2 Acquisition Parameters
Date_ 20110430
Time 0.50
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 14479

Ds 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1 6 sec
RG

DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CPDPRG2
INUC2
[PCPD2
PL2
PL12
PL13
SFO2

2 - Pro

ST
SF
WDW
SSB
LB
GB

180 160

T T T T T T b

60 40 20 ppm

61

CHANNEL f1 =
13C
10.00 usec
0.00 dB
100.6263500 MHz

110.00 usec
-2.00 dB
19.00 dB
19.00 dB
400.1456010 MHz

cessing parameters
32768
100.6162685 MHz
EM
0
1.00 Hz

0
1.40



-~ "H
O
54 Current Data Parameters
NAME JS-100-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110331
Time 0.02
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 203.2
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
L
9 8 7 6 5 4 3 2 1 ppm

I~ (@~ o O[O N [ =4 [o2]

ol o= | Qe S| |e|e S

AN| N[~ - | - |- (3]
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rameters
JS-100-4
b4

= H Current Data ¥

EXPNC
O PROCNO 1
54 F2 ~ Acguisition Parameters

g

o
SOLVENT
DS
SWH
FIDRES
AQ 1.3664756
32768
20.850
6.00
300.2

2.00000000
0.03000000
1.89999998

CHANNEL f1 =

- Processing parameters
32768
100.6162637 MEz

200 180 160 140 120 100 80 60 40 20
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O ~~H
c) Current Data Parameters
NAME JS-101-4
55 EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110401
Time 11.03
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 57
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFO1 400.1464009 MHz
F2 - Processing parameters
SI 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
J Lﬁ PC 1.00
N N R D D D T R I
9 8 7 6 5 4 3 2 1 ppm
< [=23f] o (30 O~ o =2,
el Qe Qe Q el |- Q
N N| ™ - - | N (3]
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0]
= H Current Data Parameters
NAME Js-101-4
55 EXPNO 2
O PROCNO 1
2 Acquisition Parameters
Date_ 20110401
Time 11.06
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 39
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
L e 100.6162769 Miz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
! I ! I ) I ) I ) I ) I ) I ) I ) I ) oo 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME cl-1-121
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20111108
Time 16.01
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 181
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
—======= CHANNEL fl ========
1H
15.00 usec
F2 - Processing parameters
ST 65536
SF 400.1440094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L |

9 8 7 6 5 4 3 2 1 ppm
280 2 & [ EERE
- m o - || - MMM N
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Current Data Parameters
NAME cl-1-121
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20111108
Time 16.04
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 960
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
F2 Processing parameters
ST 32768
SF 100.6162683 MHz
WDW EM
SSB 0
B 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T

180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME JS-117-4-sp abv sm
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110526
Time 16.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 20
Ds 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860696 sec
RG 128
DW 48.400 usec
DE 6.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1l ========
1H
12.00 usec
-1.00 dB
500.1330885 MHz
F2 - Processing parameters
ST 32768
SF 500.1300000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
L A
i D D N U T I I I B
9 8 7 6 5 4 3 2 1 ppm
©| [©ofwvls| ’%ﬁﬁﬁmwo%
C| |@|w(e @ cie|Ns|N|@e|e|em
N Mo (| |[ON|JN[N|r=|r|r|r
-
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BnO

BnO'
Current Data Parameters
Bno OBn NAME S-117-4-sp abv sm-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110526
Time 17.44
NSTRUM spect
PROBHD 5 mm BRO BR-1H
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1949
DS 4
SWH 30030.029 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 32768
DW 16.650 usec
DE 6.50 usec
TE 298.2 K
Dl 1.50000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
6.25 usec
0.00 dB
125.7703643 MHz
CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 13.76 dB
PL13 70.00 dB
SFO2 500.1320005 MHz
F2 - Processing parameters
SI 32768
SF 125.7577890 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i T i T T T T T T T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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OBn

upper isomer

62

Current Data Parameters

D[R || —]|M|©
@@ e=|=e
OrO|r|r|N|(<

9 8

40.30
1.52
1.00
0.98

NAME JS-117-4-sp2
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110526
Time 18.41
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 217
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 645.1
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

1 ppm



Current

Data Parameters

OBn NAME Js-117-4-sp2
62 EXPNO 2
PROCNO 1
upper isomer 2 Acquisition Parameters
Date_ 20110526
Time 22.29
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14830
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

WDW
SSB
LB
GB
) I i I ! I i I ) I i I ! I i I i ! ) PC

180 160 140 120 100 80 60 40 20 ppm

71

F2 - Pro
ST
SE

10.00 usec
0.00 dB
100.6263500 MHz

110.00 usec
-2.00 dB
19.00 dB
19.00 dB
400.1456010 MHz

cessing parameters

32768
100.6162685 MHz
EM
0
1.00 Hz

0
1.40



62

Current Data Parameters

NAME JS-117-4-topsp-oldbatch-DEPT
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111022
Time 14.04
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG dept135
D 65536
SOLVENT CDC13
NS 10000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 271.5 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1
13C
8.00 usec
16.00 usec

0.00 dB
75.4752953 MHz

CHANNEL f2 =
waltzlé
1H
8.10 usec
16.20 usec
70.00 usec
0.00 dB
15.00 dB
300.1312005 MHz
\ | | | l F2 - Processing parameters
4 b op 1 32768
SF 75.4679853 MHz
l ” WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

180 160 140 120 100 80 60 40 20 ppm
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OBn 62

upper isomer

Current Data Parameters

NAME J8-117-4-topspot-500

EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
ppm Date_ 20111022
Time 9.27
INSTRUM spect
— PROBHD 5 mm BBO BB-1H
PULPROG hsqcetgp
™D 1024
SOLVENT cDCl3
] 4
DS 16

SwH 6666.667 Hz

FIDRES 6.510417 Hz

29 0.0769250 sec

18390.4
75.000 usec
6.00 usec
L2 K
145.0000000
00000300 sec
50000000 sec
00172414 sec
03000000 sec
00000400 sec
00020000 sec
00001990 sec

—110

o

cocoor

-120

CHANNEL f£1

1H
8.20 usec
16.40 usec
1000.00 usec

-1.0

500.1330069 MHz

—130

CHANNEL £2

6.25 usec
12.50 usec
60.00 usec

19.65 dB
125.7703648 MHz

—140

GRADIENT CHANNEL

SINE.100
SINE.100
80.00 %
0.10
1000.00 usec
Fl - Acquisition parameters
52.5 Hz NDO 2
TD 256
F150 s 125.7704 MHz
FIDRES 98.255600 Hz
s 199.995 ppm
FnMODE Echo-Antiecho
F2 - Processing parameters
ST 1024
SF 500.1300000 MHz
WDW QSINE
f S5E 2
— LB 0.00 Hz
160 : 0
PC 1.40
Fl - Processing parameters
ST 1024
Mc2 echo-antiecho
SF 125.7577890 MHz
T T T T T T T T T T T T T T Wow
I I I I I I I I I I I I I I | ssB

2
0.00 Hz
0

84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 ppm°
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OBn 62

upper isomer

Current Data Parameters

NAME JS-117-4-TOPSPOT-31P
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111021

Time 11.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 32

DS 4

SWH 32467.533 Hz
FIDRES 0.495415 Hz
AQ 1.0093044 sec
RG 203

DW 15.400 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
******** CHANNEL f1l ========
NUC1 31p

Pl 13.75 usec
F2 - Processing parameters
ST 32768

SF 161.9812600 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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OBn 62

lower isomer
Current Data Parameters
NAME JS-117-4-botmost-sp
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110507
Time 15.04
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 20
DS 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 228.1
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
9 8 7 6 5 4 3 2 1 ppm

o (o Fﬁ o|o|N|[o(a o] w] | 0

~E s 12|22 R|2| 2R

g ™ O|N(N|™|r|[r+ -Oo
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OBn

lower isomer

Current Data Parameters

180 160

140

76

NAME Js-117-4-botmost-sp
EXPNO 2
PROCNO 1
2 Acquisition Parameters
Date_ 20110508
Time 9.46
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 19598
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 =

13C
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
lbc 1.40

ppm



upper+lower isomer

Current Data Parameters

NAME JS-117-4-1i-sp3-300-31PHMBC
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110601
Time 11.22
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 128
DS 4
SWH 75187.969 Hz
FIDRES 1.147277 Hz
AQ 0.4358644 sec
RG 20642.5
DW 6.650 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUCL 31p
Pl 8.25 usec
PL1 -1.00 dB
SFO1 121.5130752 MHz
CHANNEL f2 =
waltzlé
1H
100.00 usec
0.00 dB
20.00 dB
20.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
ST 32768
SF 121.4953994 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
b "~ oo ‘ P T Aborcursaidios e v "

Lt sl N M i T T Y y (i b} P y

-15 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90 ppm
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Current Data Parameters

NAME JS-137-4-top
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110930
Time 15.43
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 28.5

DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1

NUC1 1H
Pl 15.00 usec
F2 - Processing parameters
ST 65536
SE 400.1440000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
i B B . e e B L L B
9 8 7 6 5 4 3 2 1 ppm

- (=] | [0 < [=2] O[AN|=|N

10 SRS = |2 NS

0 - |l N - (3] O~
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Current Data Parameters

Hz
Hz
sec
usec
usec
K

sec
sec

usec

MHz

Hz

NAME JS-137-4-top
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110930
Time 15.48
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 86
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 203
DW 20.800
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
Pl 10.00
F2 Processing parameters
ST 32768
SF 100.6162656
WDW EM
SSB 0
1B 1.00
GB 0
pC 1.40
I T I T I T 1
60 40 20 ppm
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Current Data Parameters

NAME JS-141-4-a

64 EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20111020
Time 16.58
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 64
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
F2 - Processing parameters
ST 65536
SF 400.1440000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

9 8 7 6 5 4 3 2 1 ppm
NAR=1=] (=] - ™ N [+ N~ [selbss
AN| |=|© o © - (3] (3] (=] o<
- ||| |+ S| | - L I oje3
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Current Data Parameters
NAME JS-141-4-a
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20111020

64 Time 17.04
INSTRUM spect
PROBHD 5 mm PABRO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 641
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
F2 Processing parameters
ST 32768
SF 100.6162656 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
pC 1.40

T T T T T T T T T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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HO
\\
Me
19
Current Data Parameters
NAME JS-98-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110327
Time 13.40
INSTRUM spect
PRORBHD 5 mm QNP  1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
Ds 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 32
DW 89.400 usec
DE 6.00 usec
TE 297.2 K
D1 1.50000000 sec
TDO 1
—======= CHANNEL fl ========
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
1
B U A I L L I I I
9 8 6 5 4 3 2 1 ppm
| [ [=2] - < Fé‘éﬂ
R Q N || Q@
-l o - - |-l [wlo
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Current Data Parameters

HO NAME JsS-98-4
N EXPNO 2
\ PROCNO 1
Me 2 Acquisition Parameters
Date_ 20110327
19 Time 13.45
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 59
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 297.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= = CHANNEL f1 =
NUC1 13cC
Pl 10.00 usec
PL1 0.00 dB
SFO1 100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6162794 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
' I ' I " lbc 1.40
180 160 ppm



HO

\\
M
e 20 Current Data Parameters
NAME JS-103-4
EXPNO 1
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20110415
Time 14.31
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 5592.841 Hz
FIDRES 0.170680 Hz
AQ 2.9295092 sec
RG 57
DW 89.400 usec
DE 6.00 usec
TE 300.2 K
D1 1.50000000 sec
TDO 1
———————— CHANNEL fl =—=—==—=
1H
9.20 usec
PL1 -2.00 dB
SFOL1 400.1464009 MHz
F2 - Processing parameters
ST 32768
SF 400.1440000 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
9 8 6 5 4 3 2 1 ppm
o © [22] DT N
Qe @ R Q= =
- o - | ™
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HO
\\ Current Data Parameters
NAME Js-103-4
Me EXPNO 2
PROCNO 1
20 F2 Acquisition Parameters
Date_ 20110415
Time 14.34
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 38
Ds 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
DW 20.850 usec
DE 6.00 usec
TE 300.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13C
10.00 usec
0.00 dB
100.6263500 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 110.00 usec
PL2 -2.00 dB
PL12 19.00 dB
PL13 19.00 dB
SFO2 400.1456010 MHz
F2 - Processing parameters
ST 32768
SE 100.6162685 MHz
WDW EM
SSB 0
LB 1.00 Hz
- T - T - T - T - T " |§E 1.48
180 160 60 40 20 ppm
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Sample: UCONN MP10

X-ray Structure Report

for

Mark Peczuh

University of Connecticut

March 19, 2010
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Experimental

Data Collection

A colorless block crystal of OgC1gH24 having approximate dimensions of

0.30 x 0.30 x 0.20 mm was mounted on a glass fiber. All measurements were
made on a Rigaku Mercury2 CCD area detector with filtered Mo-Ka radiation.

Indexing was performed from 1 images that were exposed for -10.0
seconds. The crystal-to-detector distance was 49.90 mm.

Cell constants and an orientation matrix for data collection corresponded
to a primitive orthorhombic cell with dimensions:

10.150(6) A
13.718(8) A
26.178(15) A
= 3644.9(35) A3

a
b
c
\'

For Z = 8 and F.W. = 368.38, the calculated density is 1.343 g/cm3. The
systematic absences of:

h0O: h +2n
0kO: k+2n
00l: 1 +2n

uniquely determine the space group to be:

P212121 (#19)

The data were collected at a temperature of -50 + 10C to a maximum 20
value of 55.00. A total of 180 oscillation images were collected. A sweep of data
was done using o scans from -120.0 to 60.0° in 1.00 step, at x=54.00 and ¢ =
0.00. The exposure rate was 40.0 [sec./0]. The detector swing angle was -

28.400. The crystal-to-detector distance was 49.90 mm. Readout was performed
in the 0.146 mm pixel mode.
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Data Reduction

Of the 11526 reflections that were collected, 7659 were unique (Rint =

0.055). Data were collected and processed using CrystalClear (Rigaku). Net
intensities and sigmas were derived as follows:

F2 = [Z(P; - mBaye)] - Lp-!

where Pj is the value in counts of the ith pixel

m is the number of pixels in the integration area
Bave is the background average
Lp is the Lorentz and polarization factor

Bave = Z(BJ)/n

where n is the number of pixels in the background area
B; is the value of the jth pixel in counts

02(F2hi) = [(ZP) + m((Z(Bave - Bj)2)/(n-1))] - Lp - errmul + ( erradd -
F2)2

where erradd = 0.00
errmul = 1.00

The linear absorption coefficient, u, for Mo-Ka radiation is 1.056 cm-1. An
empirical absorption correction was applied which resulted in transmission
factors ranging from 0.575 to 0.979. The data were corrected for Lorentz and
polarization effects.

Structure Solution and Refinement

The structure was solved by direct methods2 and expanded using Fourier

techniques3. The non-hydrogen atoms were refined anisotropically. Hydrogen
atoms were refined using the riding model. The final cycle of full-matrix least-

squares refinement4 on F2 was based on 7655 observed reflections and 470
variable parameters and converged (largest parameter shift was 0.00 times its
esd) with unweighted and weighted agreement factors of:

R1 =X lIFol - IFcll / Z I[Fol = 0.0765
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wR2 =[ 2 (w (Fo? - Fc?)2 )/ = w(Fo2)2]1/2 = 0.1871

The standard deviation of an observation of unit weight® was 1.06. Unit
weights were used. The maximum and minimum peaks on the final difference

Fourier map corresponded to 0.24 and -0.28 e /A3, respectively. The absolute
structure was deduced based on Flack parameter, 0.1(13), using 3159 Friedel

pairs.6

Neutral atom scattering factors were taken from Cromer and Waber.
Anomalous dispersion effects were included in Fcalc8; the values for Af' and Af"
were those of Creagh and McAuIey9. The values for the mass attenuation
coefficients are those of Creagh and Hubbell10. All calculations were performed
using the CrystalStructure11 crystallographic software package except for
refinement, which was performed using SHELXL-9712.

References

(1) CrystalClear: Rigaku Corporation, 1999. CrystalClear Software User's Guide,
Molecular Structure Corporation, (c) 2000.J.W.Pflugrath (1999) Acta Cryst. D55,
1718-1725.

(2) SHELX97: Sheldrick, G.M. (1997).

(3) DIRDIF99: Beurskens, P.T., Admiraal, G., Beurskens, G., Bosman, W.P., de
Gelder, R., Israel, R. and Smits, J.M.M.(1999). The DIRDIF-99 program system,
Technical Report of the Crystallography Laboratory, University of Nijmegen, The
Netherlands.

(4) Least Squares function minimized: (SHELXL97)
Sw(Fo2-Fc2)2  where w = Least Squares weights.
(5) Standard deviation of an observation of unit weight:

[EW(Fo2-F¢2)2/(No-Ny)] 172

&9



where Ng = number of observations
Ny = number of variables

(6) Flack, H. D. (1983), Acta Cryst. A39, 876-881.

(7) Cromer, D. T. & Waber, J. T.; "International Tables for X-ray Crystallography",
Vol. IV, The Kynoch Press, Birmingham, England, Table 2.2 A (1974).

(8) Ibers, J. A. & Hamilton, W. C.; Acta Crystallogr., 17, 781 (1964).

(9) Creagh, D. C. & McAuley, W.J .; "International Tables for Crystallography",
Vol C, (A.J.C. Wilson, ed.), Kluwer Academic Publishers, Boston, Table 4.2.6.8,
pages 219-222 (1992).

(10) Creagh, D. C. & Hubbell, J.H..; "International Tables for Crystallography",
Vol C, (A.J.C. Wilson, ed.), Kluwer Academic Publishers, Boston, Table 4.2.4.3,
pages 200-206 (1992).

(11) CrystalStructure 3.8: Crystal Structure Analysis Package, Rigaku and Rigaku
Americas (2000-2007). 9009 New Trails Dr. The Woodlands TX 77381 USA.

(12) SHELX97: Sheldrick, G.M. (1997).

90



Empirical Formula
Formula Weight
Crystal Color, Habit
Crystal Dimensions
Crystal System
Lattice Type
Indexing Images
Detector Position

Pixel Size

Lattice Parameters

Space Group
Z value

Dcalc

Fooo

w(MoKa)

EXPERIMENTAL DETAILS

A. Crystal Data

91

OgC1gH24
368.38

colorless, block

0.30 X 0.30 X 0.20 mm

orthorhombic

Primitive

6 images @ 10.0 seconds

49.90 mm

0.146 mm

a= 10.150(6) A
b= 13.718(8) A
c= 26.178(15) A
V = 3644.9(35) A3
P212121 (#19)

8

1.343 g/cm3

1568.00

1.056 cm-1



B. Intensity Measurements

Diffractometer

Radiation

Detector Aperture

Data Images
w oscillation Range (x=54.0, $=0.0)
Exposure Rate

Detector Swing Angle
Detector Position

Pixel Size

26maX

No. of Reflections Measured

Corrections

92

Rigaku SCXmini

MoKa (A = 0.71075 A)

75 mm round

180 exposures
-120.0 - 60.00
40.0 sec./©

-28.400
49.90 mm

0.146 mm
55.00

Total: 11526
Unique: 7655 (Rint = 0.055)
Friedel pairs: 3159

Lorentz-polarization
Absorption
(trans. factors: 0.575 - 0.979)



C. Structure Solution and Refinement

Structure Solution
Refinement
Function Minimized

Least Squares Weights

20max cutoff

Anomalous Dispersion

No. Observations (All reflections)
No. Variables
Reflection/Parameter Ratio
Residuals: R1 (1>2.000(1))
Residuals: R (All reflections)
Residuals: wR2 (All reflections)
Goodness of Fit Indicator

Flack Parameter

Max Shift/Error in Final Cycle
Maximum peak in Final Diff. Map

Minimum peak in Final Diff. Map

93

Direct Methods (SHELX97)
Full-matrix least-squares on F2
> w (Fo2 - Fc2)2

w = 1/[ 02(Fo2) + (0.0747 - P)2
+0.5392 - P]
where P = (Max(Fo2,0) + 2Fc2)/3

55.00
All non-hydrogen atoms
7655
470
16.29
0.0765
0.1200
0.1871
1.062
0.1(13)
0.001

0.24 e /A3

-0.28 /A3
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Packing diagram — View down the a-axis
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Packing diagram — View down the b-axis
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Packing diagram — View down the c-axis
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Table 1. Atomic coordinates and Biso/Beq

atom X y z Beq
o(1) 0.2500(2) 0.9409(2) 0.42256(10) 3.06(5)
0(2) 0.1565(2) 0.8712(2) 0.35204(11) 3.75(6)
0O(3) 0.4237(3) 0.7034(2) 0.38562(11) 3.73(6)
0O(4) 0.5272(2) 0.9230(2) 0.45480(9) 2.96(5)
O(5) 0.5442(2) 0.8355(2) 0.53161(9) 2.85(5)
0(6) 0.8127(3) 0.9639(3) 0.51288(12) 5.02(8)
O(7) 0.6860(3) 1.1020(2) 0.57143(10) 3.55(6)
0(8) 0.5938(2) 0.9781(2) 0.61776(9) 3.04(5)
0(9) 0.7456(2) 0.6854(2) 0.25452(9) 3.08(5)
0(10) 0.8177(3) 0.6116(2) 0.32813(10) 3.75(6)
O(11) 0.5888(2) 0.4368(2) 0.27020(11) 3.30(5)
0(12) 0.4638(2) 0.6658(2) 0.21560(10) 2.94(5)
0(13) 0.1783(3) 0.7101(2) 0.16689(14) 5.62(9)
0O(14) 0.4541(2) 0.5893(2) 0.13567(10) 3.02(5)
0(15) 0.2800(3) 0.8383(2) 0.09609(11) 3.65(6)
0(16) 0.3899(2) 0.7201(2) 0.05077(10) 3.49(6)
C(1) 0.0166(4) 0.9264(3) 0.42130(19) 4.42(10)
C(2) 0.1304(5) 1.0440(3) 0.36250(18) 4.27(9)
C(3) 0.1378(4) 0.9465(3) 0.38977(14) 3.00(7)
C(4) 0.3568(4) 0.9071(3) 0.39145(14) 2.74(7)
C(5) 0.2877(4) 0.8366(3) 0.35455(14) 2.95(7)
C(6) 0.2907(4) 0.7346(3) 0.37663(17) 3.56(8)
C(7) 0.4930(4) 0.7657(3) 0.41681(15) 3.18(8)
C(8) 0.4605(4) 0.8592(3) 0.42196(14) 2.75(7)
C(9) 0.6067(4) 0.7207(3) 0.44371(17) 3.93(9)
C(10) 0.6967(4) 0.8000(3) 0.46576(16) 3.98(9)
c@1) 0.6144(4) 0.8788(3) 0.49063(13) 2.91(7)
C(12) 0.6946(4) 0.9637(3) 0.51291(14) 3.01(7)
C(13) 0.6102(4) 1.0415(3) 0.53863(14) 2.94(7)
C(14) 0.5116(4) 0.9944(3) 0.57402(15) 2.84(7)
C(15) 0.4508(4) 0.9009(3) 0.55507(15) 3.04(7)
C(16) 0.6754(4) 1.0622(3) 0.62286(15) 3.13(8)
C(17) 0.8069(4) 1.0308(3) 0.64220(18) 4.47(10)
C(18) 0.6096(6) 1.1380(4) 0.6560(2) 5.57(12)
C(19) 0.8492(5) 0.7831(3) 0.32102(18) 4.56(10)
C(20) 0.9769(4) 0.6656(4) 0.26570(19) 4.73(11)
C(21) 0.8485(4) 0.6870(3) 0.29165(14) 3.13(7)
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Table 1. Atomic coordinates and Bjso/Beq (continued)

atom X

C(22) 0.6316(3)
C(23) 0.6945(4)
C(24) 0.7137(3)
C(25) 0.5372(3)
C(26) 0.5123(3)
C(27) 0.4004(4)
C(28) 0.3043(4)
C(29) 0.3800(3)
C(30) 0.2943(4)
C(31) 0.3670(4)
C(32) 0.4702(4)
C(33) 0.5421(4)
C(34) 0.2864(5)
C(35) 0.1603(5)
C(36) 0.3216(7)

Beq =8/3 rc2(U1 1 (aa*)2 + U22(bb*)2 + U33(cc*)2 + 2Uq2(aa*bb*)cos y + 2Uq3(aa*cc*)cos p +

2Uo3(bb*cc*)cos a)

z

0.28006(14)
0.31480(15)
0.28518(16)
0.24450(14)
0.24348(15)
0.21560(15)
0.19880(16)
0.17772(13)
0.15923(14)
0.12913(14)
0.09315(15)
0.11299(16)
0.04639(16)
0.0352(2)

0.0074(2)
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Table 2. Atomic coordinates and B jso involving hydrogens/Beq

atom X y z Beq
H(1) -0.0023 0.8571 0.4208 5.30
H(2) -0.0576 0.9619 0.4072 5.30
H(3) 0.0316 0.9474 0.4562 5.30
H(4) 0.0811 1.0898 0.3832 5.13
H(5) 0.0867 1.0357 0.3298 5.13
H(6) 0.2188 1.0688 0.3570 5.13
H(7) 0.3950 0.9624 0.3721 3.29
H(8) 0.3297 0.8383 0.3204 3.53
H(9) 0.2415 0.7334 0.4088 4.28
H(10) 0.2479 0.6894 0.3529 4.28
H(11) 0.6567 0.6801 0.4198 472
H(12) 0.5746 0.6788 0.4714 472
H(13) 0.7562 0.7712 0.4911 4.77
H(14) 0.7502 0.8283 0.4384 4.77
H(15) 0.5644 1.0814 0.5126 3.53
H(16) 0.4413 1.0416 0.5827 3.41
H(17) 0.4087 0.8676 0.5839 3.65
H(18) 0.3819 0.9167 0.5302 3.65
H(19) 0.8217 0.9631 0.6332 5.36
H(20) 0.8096 1.0379 0.6791 5.36
H(21) 0.8750 1.0709 0.6269 5.36
H(22) 0.6761 1.1799 0.6710 6.68
H(23) 0.5605 1.1059 0.6830 6.68
H(24) 0.5500 1.1768 0.6354 6.68
H(25) 0.9053 0.8296 0.3035 5.47
H(26) 0.8827 0.7722 0.3553 5.47
H(27) 0.7602 0.8086 0.3230 5.47
H(28) 0.9931 0.5959 0.2663 5.68
H(29) 1.0476 0.6990 0.2834 5.68
H(30) 0.9731 0.6879 0.2306 5.68
H(31) 0.5870 0.6961 0.3006 3.30
H(32) 0.6398 0.5578 0.3456 3.92
H(33) 0.7673 0.4886 0.2548 3.82
H(34) 0.7604 0.4281 0.3064 3.82
H(35) 0.3552 0.4117 0.2379 3.64
H(36) 0.4333 0.4232 0.1856 3.64
H(37) 0.2450 0.5121 0.1725 3.91
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Table 2. Atomic coordinates and Biso involving hydrogens/Beq (continued)

atom X y z Beq
H(38) 0.2508 0.5587 0.2280 3.91
H(39) 0.4088 0.8348 0.1530 3.49
H(40) 0.5335 0.7976 0.0831 3.56
H(41) 0.5903 0.6285 0.0849 3.80
H(42) 0.6066 0.6806 0.1386 3.80
H(43) 0.1668 0.6714 0.0476 7.78
H(44) 0.1451 0.7372 -0.0014 7.78
H(45) 0.0877 0.7706 0.0520 7.78
H(46) 0.2418 0.8974 -0.0055 9.47
H(47) 0.3693 0.8373 -0.0205 9.47
H(48) 0.3766 0.9168 0.0233 9.47

Beq =8/3 rc2(U1 1 (aa*)2 + U22(bb*)2 + U33(cc*)2 + 2Uq2(aa*bb*)cos y + 2Uq3(aa*cc*)cos p +
2Uo3(bb*cc*)cos a)
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Table 3. Anisotropic displacement parameters

atom U11 U22 Uss Uq2 U13 U23

o(1) 0.0387(16)  0.0421(18)  0.0355(14)  -0.0036(13) 0.0006(12) -0.0054(13)
0(2) 0.0396(17)  0.054(2) 0.0486(16)  -0.0047(15) 0.0061(14) -0.0173(15)
0(3) 0.0542(19)  0.0354(18)  0.0519(17)  -0.0053(15) 0.0041(15) -0.0126(14)
0(4) 0.0474(17)  0.0347(16)  0.0303(13)  -0.0054(13) 0.0069(12) 0.0022(11)
0(5) 0.0462(16)  0.0317(16)  0.0306(12) 0.0003(14) 0.0040(12) -0.0004(11)
0(6) 0.0313(18)  0.096(3) 0.064(2) 0.0132(18) 0.0072(15) -0.027(2)
o(7) 0.0565(18)  0.0355(17)  0.0429(15) 0.0137(15) 0.0059(14) 0.0038(13)
0(8) 0.0496(17)  0.0339(16)  0.0319(13) 0.0039(14) 0.0016(12) 0.0014(12)
0(9) 0.0377(15)  0.0438(18)  0.0356(13) 0.0076(13) 0.0075(12) 0.0056(13)
0(10) 0.0493(18)  0.0487(19)  0.0443(15) 0.0080(15) 0.0198(14) 0.0115(15)
O(11) 0.0445(17)  0.0315(16)  0.0492(16) 0.0004(13) 0.0042(14) 0.0118(13)
0(12) 0.0416(15)  0.0360(16)  0.0341(13) 0.0070(13) 0.0076(12) -0.0002(12)
0(13) 0.0391(19)  0.090(3) 0.084(2) 0.026(2) 0.0159(17) 0.033(2)
0(14) 0.0451(16)  0.0342(16)  0.0355(13) 0.0080(14) 0.0026(12) -0.0022(12)
0O(15) 0.0586(19)  0.0369(18)  0.0434(14) 0.0179(15) 0.0042(14) -0.0020(13)
0O(16) 0.0551(19)  0.0438(18)  0.0336(13) 0.0193(15) 0.0028(14) -0.0026(13)
c(1) 0.044(2) 0.060(3) 0.064(3) 0.008(2) 0.003(2) -0.008(2)
C(2) 0.053(2) 0.052(3) 0.058(2) 0.003(2) -0.013(2) 0.007(2)
C@3) 0.036(2) 0.042(2) 0.0354(19)  -0.006(2) -0.0020(18) -0.0082(18)
C(4) 0.041(2) 0.033(2) 0.0307(17)  -0.0109(19) 0.0026(18) -0.0009(17)
C(5) 0.040(2) 0.041(2) 0.0308(19)  -0.009(2) -0.0014(18)  -0.0078(18)
C(6) 0.046(2) 0.038(2) 0.051(2) -0.009(2) -0.001(2) -0.005(2)
C(7) 0.040(2) 0.043(2) 0.038(2) 0.004(2) 0.0034(19) -0.0049(19)
C(8) 0.038(2) 0.034(2) 0.0324(19) 0.0097(19) 0.0021(17) -0.0051(17)
C(9) 0.056(2) 0.046(2) 0.047(2) 0.006(2) 0.003(2) -0.011(2)
C(10) 0.041(2) 0.070(3) 0.040(2) 0.003(2) -0.001(2) -0.012(2)
C(11) 0.037(2) 0.046(2) 0.0267(17) 0.001(2) 0.0007(17) -0.0031(18)
CcC(12) 0.039(2) 0.049(2) 0.0258(18)  -0.007(2) 0.0003(18) 0.0011(18)
C(13) 0.041(2) 0.036(2) 0.0347(19) -0.001(2) -0.0095(18) 0.0046(18)
C(14) 0.032(2) 0.036(2) 0.040(2) 0.0034(18) 0.0003(18) -0.0010(18)
C(15) 0.033(2) 0.046(2) 0.037(2) 0.003(2) 0.0057(18) -0.0045(19)
C(16) 0.043(2) 0.037(2) 0.039(2) 0.008(2) -0.0038(19) -0.0022(19)
Cc(17) 0.059(3) 0.052(3) 0.059(2) 0.019(2) -0.011(2) 0.000(2)
C(18) 0.095(4) 0.050(3) 0.066(3) 0.003(3) 0.005(3) -0.022(2)
C(19) 0.061(3) 0.053(3) 0.059(2) 0.003(2) -0.016(2) -0.007(2)
C(20) 0.043(2) 0.079(4) 0.057(2) 0.005(2) -0.008(2) 0.001(2)
C(21) 0.041(2) 0.044(2) 0.0345(19) -0.002(2) -0.0073(19) 0.0040(18)
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Table 3. Anisotropic displacement parameters (continued)

atom U11

C(22) 0.034(2)
C(23) 0.037(2)
C(24) 0.034(2)
C(25) 0.030(2)
C(26) 0.032(2)
C(27) 0.038(2)
C(28) 0.035(2)
C(29) 0.032(2)
C(30) 0.037(2)
C(31) 0.040(2)
C(32) 0.040(2)
C(33) 0.034(2)
C(34) 0.067(3)
C(35) 0.075(4)
C(36) 0.143(6)

Uoo

U33
0.0328(
0.0340(
0.048(2
0.0312(18)
0.034(2
0.038(2
0.041(2

18)
1
)
]
)
)
)
00283(1 7)
1
)
)
)
)
)
)

9)

7)

Uq2
0.0037(19)
-0.004(2)
0.0011(19)
0.0051(18)
0.0039(18)
-0.007(2)
-0.004(2)

U13
-0.0059(
-0.0023(
-0.0046(
-0.0055(
0.0024(
-0.0006(18)
-0.0058(18)
-0.0043(16)

-0.0008(17)
-0.0042(18)

-0.0014(19)
0.0055(19)

-0.000(2)
-0.025(3)
0.024(4)

17)
18)
19)
17)
17)
(

U23
0.0024(18)
0.009(2)
0.015(2)
-0.0009(17)
0.0091(17)
0.0022(19)
0.002(2)

-0.0017(17)
-0.0041(18)
-0.0065(18)
-0.0010(18)
0.0001(19)
0.004(2)
-0.032(3)
0.039(3)

The general temperature factor expression: exp(-2n2(a*2U1 1 h2 + b*2U22k2 + c*2U33I2 + 2a*b*Uq2hk +

2a*c*U13hl + 2b*c*Uo3kl))
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Table 4. Bond lengths (A)
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Table 5. Bond lengths involving hydrogens (A)
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Table 6. Bond angles (°)
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Table 6. Bond angles (°) (continued)
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Table 7. Bond angles involving hydrogens (°)
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Table 7. Bond angles involving hydrogens (°) (continued)
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Table 8. Torsion Angles(°)
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Table 8. Torsion angles (°) (continued)
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The sign is positive if when looking from atom 2 to atom 3 a clock-wise motion of atom 1 would

superimpose it on atom 4.
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Table 9. Distances beyond the asymmetric unit out to 3.60 A
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)

®

(&)

SN~ OO A
SNNYT A A
nOYOY o
TANOOO®
—
E o ~oaN®
oL -

— — — — —

®

(&)

COoom”OoWw

S—omr+~A

pNnoNMe O

TOANOMOA
T <

— — — — —

OQONMNTO~TLOOOOMNATNMNLOUTOTOTNOOOMNMOOOOSS< OO
OO OO MOIT O ANOCTATOANTOULOAN OO OO O OO
LOUACOULOrANNOEITNITNO L OLNOULLONMONT IO
O OO OOANOCDOOANOOOOOANOOANOANANODOOOOOOANANMMmM
SesS 5T _ oS50 _ . TS CT88STITNITII
WoooOoNOF-F I w2l o NC e Do T OO OO0+
TN N OO s T2 RN OIII LT ooy
OOIOCOOIIIOIIOOOITIT TTOOIIITIOOOIOOO

N N N o N  m m m m m m m~ m~ ~ m~ m~ ~ m~ m~ m~ m~ ~ ~ ~

e N~ S N N N N S N N N S S S N N S N S N S N N S N S S S N N N ~—

A ~—TO AN~ OOTOAN—"TONOTTOUUANOIT—OWMOOO T AN
VOO OLUONMNTOONNOOTMOOOOOOMMOANDOLL OO MWOOWIND
VOARA-ANINONITOANTOARN—OONLTONNDOT IO ™A
ANOANANOOANOANOANODOOOOANOANOOOOOANOANMOOOO®M
TS IS8 ©® _ ___©8 __ _©B8 ___©® 8- a8-"88I8 I
SN Mmoo N A0 N DO NNANOOONDLIOST OO
O~ QA" AN TT AN DT OO OO T+~ AlmF AN OOOOTTTTTOONDT O

N e N N N e N S S e N S e e N S S N S N S e S N N S Y S N S~ ~—

N N N N o o o~ m~ ~ m~ m~ m~ m~ ~ o~ —~

e S~ S N N N N S N N N S N S N S S N S N S N N S N S S S N N N ~—

118



Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)

distance
3.288
3.382
2.795
2.834
3.173
2.450
3.484
3.419
3.099
3.176
3.387
2.466
3.234
3.146
3.479
2.547
2.911
3.328
3.454
3.006
3.041
3.584
3.301
3.384
3.121
2.995
3.587
2.466
3.036
3.322
3.287
3.457
2.714
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens (continued)

atom atom distance atom atom distance
H(46) H(18)"" 2.992 H(46) H(41)"™ 2.609
H(47) o)™ 3.598 H(47) o7)? 3.538
H(47) c@)™ 3.468 H(47) c(35)"? 3.152
H(47) H(3)"" 3.179 H(47) H(4)"™ 2.756
H(47) H(6)"™" 3.569 H(47) H(15)® 3.580
H(47) H(41)"™ 3.328 H(47) H(43)"? 3.104
H(47) H(44)' 3.036 H(47) H(45)"? 2.790
H(48) o)™ 3.523 H(48) 0(6)? 3.563
H(48) c(1)™ 3.595 H(48) H(3)"™ 2.724
H(48) H(18)"" 3.483 H(48) H(44)" 3.496

Symmetry Operators:

(1) X+1,Y+1/2,-Z+1/2 (2) -X+1/2,-Y+2,Z+1/2

(3) X-1,Y,Z (4) X+1/2-1,-Y+1/2+1,-Z+1

(5) X+1/2,-Y+1/2+1,-Z+1 (6) X+1,Y,Z

(7) X+1/2+1,-Y+2,Z+1/2 (8) -X+1,Y+1/2-1,-Z+1/2

(9) -X+1/2+1,-Y+2,Z+1/2-1 (10) -X,Y+1/2-1,-Z+1/2

(11) -X+1/2,-Y+2,Z+1/2-1 (12) X+1/2,-Y+1/2+1,-Z

(13) X+1/2-1,-Y+1/2+1,-Z (14) -X,Y+1/2,-Z+1/2

(15) X+1/2-1,-Y+1/2+2,-Z+1 (16) X+1/2,-Y+1/2+2,-Z+1
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