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Current Data Parameters
NAME SK-MN-PDA

PROCNO 1

F2 - Acquisition Parameters
Date_ 20100701

Time 12.56
INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG 2030

TD 65536

SOLVENT CDCI3

NS 16

Ds 2

SWH 6172.838 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec

RG 64

oW 81.000 usec

DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f{ ========

NUC1 1H

P1 13.15 usec
L1 dB

P 0.00

SFO1 300.1318534 MHz

F2 - Processing parameters

sl 32788

SF 300.1300165 MHz
EM

wow

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME SK-MN-PDA
EXPNO 2
PROCNOC 1

F2 - Acquisition Parameters
Date_ 20100701
Time 12.59
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zapg30
TD 65536
SOLVENT coci3
NS 107

DS _ 4

SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 574.7

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2,00000000 sec

dii 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL f ========
NUC1 13C

P1 7.40 usec

PL1 -2.00 dB

SFO1 75.4752853 MHz
s==z===== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

PL13 16.00

.00 dB
300.1312005 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677810 MHz
wow EM

ssBe 0
LB 1.00 Hz
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Current Data Parameters

NAME SK-MM-PTAB
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 2010073

Time 14.56
INSTRUM spect

PROBHD S mm DUL 13C-1
;ULPRDG zg30

D 5536
SOLVENT CDCI3
NS 20
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 40.3
ow 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ s=======
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
5! 32768

5F 300.1300218 MHz
wDw EM

558 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME SK-MM-PTAS
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100734
Time 15.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
T 65536
ﬁgLVENT HaCDCB
O~ ) -
FIDRES ' 0274436 Hi
. z
MeO,C ,,, COMe AQ 1.8218508 sec
RG 362
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
T 1
P1 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANMNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768
SF 75.4677490 MHz
My WDw EM
M 55B o
I:E. 1.qlle
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Current Data Parameters
NAME MM-TTA-12

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100805

Time 10.32
INSTRUM spect
PROBHD 5 mm DUL 13C1
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS [}

Ds 2

SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 80.5

Dw 81.000 usec
DE 6.00 usec

TE 3000 K

D1 1.00000000 sec
TDO 1

======== CHANNEL f{ s=======
Nuc1 1H

P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters

1) 32768

SF 300.1300124 MHz
EM

wow

ss8 0

LB 0.30 Hz
GB 0

PC 1.00
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BRUKER

Current Data Parameters
NAME MM-TTA-12
EXPNO 2
PROCNQ 1

F2 - Acquisition Parameters
Date_ 20100805

Time 10.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT cDci3
NS 15

DS

ik
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 362

Dw 27.800 usec
DE 6.00 usec
1E 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

= CHANNEL f1 =
13C

7.40 usec
-2.00 dB
754752953 MHz

==z===== CHANNEL f2 ===saz==
CPDPRG2 waltz16

Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

PL13 16.00 dB
5F02 300.1312005 MHz

F2 - Processing parameters

sl 32768

SF 754677490 MHz
DwW EM

SSB 0
LB 1.00 Hz
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Current Data Parameters
AME MM-PPA-9-1
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100802
Time 17.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
Q ﬁ O OMe SOLVENT cDcCi3
| ! NS 8
.] | | | | DS 2
| [ : MeO,C 54 CO,Me SWH 5172.839 Hz
e, I FIDRES 0.094180 Hz
L AQ 5.3084660 sec
RG 40,3
| ow 81.000 usec
. DE 6.00 usec
= - R oy TE 300.0 K
D1 1.00000000 sec
TDO 1
s=s====== CHANNEL f{ ========
78 77 76 75 74 73 72 71 7.0 ppm NUC1 1H
6 . L e
@ 2 o Sl SFO1  300.1318534 MHz
n
o o o~ g ;2 - Processing parameters
< . H H | 32768
3 S o SF 300.1300183 MHz
| WDwW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
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13C-NMR Spectra of Compourt
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0 ppm

Current Data Parameters
NAME MM-PPA-8-1

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100802

Time 17.07
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpglo

TD 65536
SOLVENT CcDCi3

NS

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG 1824.6

ow 27.800 usec
DE 6.00 usec

TE 3000 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.391999993 sec
meanne== CHANNEL f] s=ss==s=
NUC1 13C

P1 7.40 usec

PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 s=======
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.68 dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
2768

S| 3
SF 75.4677490 MHz
wow EM

SSB 0

LB 1.00 Hz
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Current Data Parameters
NAME MM-TAA

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100804

Time 21.11
INSTRUM spect
PROBHD 5mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT cDCl3

NS [

Ds 2

SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 40,

ow 81.000 usec
DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1

====s=== CHANNEL f{ =s======
NUC1 1H

P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters
Sl 32768

SF

wDw
SsSB

LB
GB
PC

300.1300150 MHz
EM

0
0.30 Hz

0
1.00
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Current Data Parameters

NAME MM-TAA
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100804

Time 2116
INSTRUM spect

PROBHD & mm DUL 13C-1

PULPROG zgpg30
D 536
SOLVENT cDCI3

NS 48

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362

ow 27.800 usec
DE 6.00 usec

TE 3000 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

zz=z=zz== CHANNEL f| ========
NUC1 13C

P1 7.40 usec

PL1 -2.00 dB

SFO1 75.4752953 MHz

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
51 32768

SF 75.4677490 MHz
wow EM

558 0

l;BH 1.00 Hz
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Current Data Parameters
NAME JK-B-Ani-Ani-DMAD
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20161123

Time 18.07
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG s 2030

TD 1
SOLVENT cDCI3
NS 16

Ds 2

SWH 6172.838 Hz
FIDRES 0.094130 Hz
AQ 5.3084660 sec
RG 57

Dow B81.000 usec
OE 6.00 usec
TE .

D1 1.00000000 sec
TDO

======== CHANNEL f{ =s======
NUC1 1H

P1 13.88 usec

PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters

sl 32768

SF 300.1300000 MHz
WD EM

SSB ]

LB 0.30 Hz

GB 0

PC 1.00
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| Current Data Parameters
NAME  JK-B-Ani-Ani-DMAD
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 201511

Time 19.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD
SOLVENT CDCi3
NS 861

Ds 4
SWH 17985.611 Hz
Moo Q @ O OMe FIDRES 0.274433 Hz

AQ 1.8219508 sec

RG 812.7
MeO,C i CO,Me DW 27 800 usec

DE 6.00 usec

TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999898 sec
TDO 1

NUC1

P1 10.38 usec

PL1 0.00 dB

SFO1 754752953 MHz
mams=s== CHANNEL R ========
CPDPRG2 waltz16
NUc2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.21dB
PL13 16.0

.00 dB
SFO2 300.1312006 MHz

F2 - Processing parameters

Sl 32768
SF 75.4677490 MHz
WDW EM
| 558 0
LB 1.00 Hz
| GB 0
PC 1.40

=5
A==

200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME SKMN-195Ar
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100815

Time 23.48
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 6
SOLVENT cDCI3

NS

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 40.3

pw 81.000 usec
DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1

======== CHANNEL {1 ========
NUC1 1H

P1 13.15 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters
32768

Sl

SF 300.1300108 MHz
wbDw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME SKMN-195Ar

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100815

Time 23.58
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
65536

TD
SOLVENT cDCi3
NS

25
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f ========
13C

7.40 usec
-2.00 dB
75.4752953 MHz

CHANNEL f2 ==
waltz16
1H
80.00 usec
0.00 dB
15.68 dB
16.00 dB
SF02 300.1312005 MHz

F2 - Processing parameters

Si 32768

SF 75.4677490 MHz
wDw EM

sSsB 0

1:‘@‘ 1.?.0 Hz

B XTI T ' T T = T T '

- ! T
200 180 160 140 120 100 80 60 40 20 0 ppm

¥C-NMR Spectra of Compourgh
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Current Data Parameters
NAME JK-B-TOL-PHE-RA

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0151112
Time 21.10

i INSTRUM spect

f\ PROBHD § mm DUL 13C-1

! PULPROG zg3o

TD 66636
SOLVENT cocia
NS 16

il Ds 2
1 SWH 6172.839 Hz
| FIDRES  0.094130 Hz
AQ 5.3084660 sec
| I RG 45.3
| ] ow 81.000 usec
| DE 6.00 usec
| | TE 300.0 K
A Al D1 1.00000000 sec
— M A\, 2l TDo 1
e T e - — ======== CHANNEL {1 ss=s=====
J NUC1 1H
8.0 7.8 7.6 7.4 7.2 7.0 ppm P1 13.88 usec
: Z PL1 0.00 dB
| tl SFO1  300.1318534 MHz
o INI \,mif'\o/ el
F2 - Processing parameters
= = 3 @ o si 3278
- ledl ol N = %an :um:ugcra\;:u MHz
[ sSB (]
| LB 0.30 Hz
GB 0
l [ PC 1.00
W El | |
JLA “k-\_.'ln. J'-._._.-!ll__ oo Y
I RN T T T ey e
11 10 9 8 7 6 5 4 3 2 1 0 ppm
/ | |1 J
g'cralglR) Qe
Qe |Na == =4
B IGINSE 3| = ] '
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Current Data Parameters
NAME JK-B-TOL-PHE-RA
3

PROCNO 1

F2 - Acquisition Parameters

Date _ 20151112

Time 21.46

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zqpgdo
66536

TD
SOLVENT CDCI3
400

NS

DS 4

SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG &

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
d1 0.03000000 sec

DELTA 1.89999998 sec
1

NUC1 13C
P1 10.38 usec
PL1 0.00

SFO1  75.4752953 MHz

======== CHANNEL f2 =
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00

PL12 15.21 dB
PL13 16.0

.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF T5.4677490 MHz
wow EM

S5B 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Paramaters

NAME MNS.J-43
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 01101

Time 13.25
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

TD 65536
SOLVENT cbcia
NS 8

DS 2

SWH 6172.839 Hz
FIDRES 0,094190 Hz
AQ 5.3084660 sec
RG 40.3

ow 81.000 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUCH 1H

P1 13.15 usec

P 0.00 dB

SFO1 300.1318534 MHz

F2- Prucusln%parameters

5l 32768

SF 300.1300120 MHz
EM

WDW

S5B 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME MNSJ-43NEW
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110111

Time 13.34

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 20pg30
65536

TD

SOLVENT cDci3
) g

Ds 4
SWH 17985811 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 362

ow 27,800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

=am===== CHANNEL f1 =

NUC1 13C

P1 7.40 usec

PL1 -2.00 dB

SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.68 dB
PL13 16.00 dB

SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768

SF 75.4677490 MHz
wDw EM

SSB 0
L8 1.00 Hz

T |
200 180 160

¥C-NMR Spectra of Compourft
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Current Data Parameters
NAME MN-B-4BH
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date _ 20110120
Time 1.21
INSTRUM spect
| PROBHD 5mm DUL 13C-1
PULPROG 2930
A \ 8 1D 65536
I|' \ \ IR SOLVENT cpcia
II,l l \ K NS 11
\ / \ oA DS 2
M A / N AR SWH 6172.839 Hz
iy = L N Y FIDRES  0.094130 Hz
QESHESS W Ly \ AQ 5.3084660 sec
b \ RG 228.1
e Dw 81.000 usec
11 A DE 6.00 usec
T T z TE 300.0 K
D1 1.00000000 sec
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm DO 1
| . S 1 = CHANNEL f{ s=======
5 =N e ; -
lo( e Tor 1= tl
) |~ o~ @ 13.15 usec
‘-_‘ [N =) = 0.00 dB
. i = o 300.1318534 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300044 MHz
wDw EM
S5B L]
LB 0.30 Hz
GB ]
J I PC 1.00
A I
R H -
/I‘/L I}ll 'K l- zl| 'Ii
=t — — Yo = \_____ﬁ.___
" T T T - n - R g S
11 10 9 8 7 6 5 4 3 2 1 0 ppm
w0 ua\ﬂfh\i ] fmll
=N S| Qe '
~|eNed N 0| o

'H-NMR Spectra of Compour3d
21




L N O WO v MNLW)ODCmWOoO W
- BMBEKNY-VrBERAMNEQR eab 0T oY
3 2529533358888 52 sdas
-
5 ol l} I J 2 J |
~, - & |l
~ \“‘x._;x::\ | //_.f/"//’/ N \ / ,-"l N\
e i | / / \
| < s ‘H&} s \!I' f
Current Data Parameters
NAME MN-B-48
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110120
Time 0.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 20pg30
1D 65536
SOLVENT CDCI3
NS 176
0s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 574.7
Dw 27.800 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f{ ===
ic
PL1 -2.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 s=======
CPDPRG2 waltz16
NucC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
[ PL12 15.68 dB
' PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 3276
SF 75.4677490 MHz
wDw E
SSB 0
!ﬁl_ 1.00 Hz
T T T i T T T 3l "
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR Spectra of Compourtti
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Current Data Parameters
NAME MN-B-62
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0110202
H;CO Time 17.10
INSTRUM spect
PROBHD 5 mm DUL 13C-1
) 1 | PULPROG zg30
| ' 0 §553
I 1 f SOLVENT cDci3
(\ \ NS 1
| i ! DS 2
M i I'r,I"u' W U SWH 6172.839 Hz
W Jif IU|_.' N o 0 1) FIDRES  0.094190 Hz
| Tl e R SR IR AQ 53084660 sec
& =k ow 81.000 usec
T T T T T DE 6.00 usec
TE 300.0 K
8.0 7.8 7.6 7.4 T2 7.0 ppm D1 1.00000000 sec
| TDO 1
’ . =2 (Y ;
™ i \‘_ = o | |e B & ======== CHANNEL f{ ========
w w0 =t e~ “ =3 NUC1
=] ) o~ ] (=] o P1 13.15 usec
o m el | |« PL1 0.
SFO1  300.1318534 MHz
| F2 - Processing parameters
sl 32768
SF 300.1300079 MHz
WDW EM
§S8B 0
LB 0.30 Hz
GB 0
PC 1.00
J .i
| Jlum I . |
) i » A AN st = R ok A i
T e : z - : L : :
10 9 8 7 6 5 4 3 2 1 0 ppm
/ JJ ) L ) S [
f N 9
w (@[ Nlﬁc elofo )
QEF! o Qﬁ [al=a S
oM o e leden e %) ’
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Current Data Parameters
NAME MN-B-62
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110202
Time 17.19

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30
5536

TD 6
SOLVENT CDCI3
NS 141

Ds 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1.8219508 sec
H3;CO RG 362

Dw 27.800 usec

DE 6.00 usec

TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

s======= CHANNEL f| ====az==
13C

NUC1
P 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
sxmsss=== CHANNEL 12 ========
CPDPRG2 waltz18
NUuCc2 1H
PCPD2 80.00 usec
1 PL2 0.00 dB
| PL12 16.68 dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
5l 32768

SF 75.4877490 MHz
wow E
S8 0

- LB 1.00 Hz

| l_l Lh]ll : “‘

| |
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME JK-B-ANI-ANI-RA
EXPNC 5
PROCNO 1

F2 - Acquisition Parameters
: Date_ 20151113
|1 Time 21
l INSTRUM spect
1 PROBHD 5 mm DUL 13C-1
11 PULPROG 2930
| { O 65536
| | | SOLVENT coci
I [ ] NS 16
| DS 2
| It SWH §172.838 Hz

Il 1y FIDRES 0.094180 Hz
AQ 5.30B4680 sec
35.9

p I i Tt T ST W o, Y RG X
| : =t bW 81.000 usec
] | ! | ! DE 6.00 usec
/ by TE 300.0 K
NS S ML VST NG A 40 38 3.6 ppm D1 1.00000000 sec
e o TDO 1
o e o e a’w’-,-'mlq\
T | [=] sms=s=== CHANNEL f{ ========
=1 3=) =)
80 8 716 T4 T3 ID ppm S oo =] ggm 1 n}"u“c
| G /' i cla i “ PL1 0.00 dB
o of L S8 SFO1  300.1318534 MHz
g g g g e 5
| | F2 - Processing paramaters
S L o A - o sl 32768
- o ™ - ) o SF 300.1300000 MHz
wWowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I i
- ,__J'I v '\‘._JI. —i A
10 9 6 5 4 3 2 1 0 ppm
//' L
;P!h.at.:ﬂ
e e i |
e B B |
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b — S — \
o \\ e = / | \i / Current Data Parameters
! ! NAME JK-B-ANI-ANI-RA
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151113
Time 2.10
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG 2gpg30
TD 65636
SOLVENT cDCi3
NS 1200
Ds
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218608 sec
RG 574.7
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ===
NUC1 13C
P1 10.28 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
=====z== CHANNEL {2 ========
CPDPRG2 waitz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
1] 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
e |
200 180 160 140 120 100 80 60 40 20 0 ppm

3C-NMR Spectra of Compour3f
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Current Data Parameters
NAME JK-B-PH-THI-RA
EXPNO 4

PROCNO 1

F2 - Acquisition Parameters
Date_ 20151107

Time 16.12
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zg30

1D 65536
SOLVENT cDCI3

NS .

Ds 2

SWH 6172.839 Hz
FIDRES 0,094190 Hz
AQ 5.3084660 sec
RG §0.8

ow 81.000 usec
DE 6.00 usec

TE

300.0 K
D1 1.00000000 sec
TDO 1

=mmssz=== CHANNEL f ========
NUCH 1H

P1 13.88 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters
sl 32768

5F 300.130035% MHz
wow EM

558 0

LB 0.30 Hz
GB 0

PC 1.00
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BRUKER

Current Data Parameters
NAME JK-B-PH-THI-RA
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 611

Time 20.07
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG 2gpgl0

TD 65536
SOLVENT cDCI3

NS 500

Ds 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 574.7

ow 27.800 usec
DE 6.00 usec
TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999898 sec
TDO 1

s==zsssz= CHANNEL M ss=ss===

NUC1 13C

P1 10.38 usec

PL1 0.00 dB8

SFO1 75.4752953 MHz
s======= CHANNEL 2 s=======
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.21 dB
PL13 16.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF 75.4677490 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME SKM P;-&Z.M

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20100823

Time 19.45
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

T

SOLVENT CDCI3

NS

DS 1

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 71.8

Dw 81.000 usec
DE 6.00 usec

TE 3000 K

D1 1.00000000 sec
TDO 1

======== CHANNEL | ====
NUC1 1H

P1 13.15 usec

PL1

0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters
8

Si 3276

SF 300.1300070 MHz
WwDw EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME SKMN-82Ar
3

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20100823

Time 19.51
INSTRUM spect

PROBHD 5§ mm DUL 13C-1
PULPROG zgpg30

T 65536
SOLVENT CDCI3
88

NS

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 362

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

o1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO : |

======== CHANNEL f{ ========
NUC1 13C

P1 7.40 usec

PL1 -2.00 dB

SFO1  75.4752953 MHz

CPDPRG2 waltz16
NU 1H

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16,00 dl

! B
SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF 75.4677490 MHz

I wow EM
I SSB 0

LB 1.00 Hz
| GB 0
. SR | 4 ILL_ I 5 ke 1A

SRR T TN | | B o7 . | 1 T !
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR Spectra of Compourth
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Current Data Parameters
NAME SKMN-1394
EXPNO ¥
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100723

Time 14.20
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

1D 85536
SOLVENT cDcia
NS 16

oS

“ SWH 6172.839 Hz
FIDRES 0.094180 Hz

i AQ 5.3084660 sec

I\ RG 71.8

o | oW 81,000 usec
S DE 6.00 usec

TE 300.0

K
D1 1.00000000 sec
TDO 1

====z==== CHANNEL f{ ========

| NUC1 1H
||| \ P1 13.15 usec
e PL1 0.00 dB
g. SFO1 300.1318534 MHz
- ;f - Praces'ﬂl;% faramntars
SF 300.1300044 MHz
wDwW EM
§88B 0
TR LB 0.30 Hz
i GB 0
fi PC 1.00
I
[l
| |
L ) J' | ' 'JL/ JJ‘ A J fmv'l I,] a'll .I
R L S VL = g, SR a
T T T e T T
10 9 8 7 6 5 4 3 2 1 0 ppm
) UL K | I
AN / Al ) )
CECREERE 2 @Y 83 g
halhal Sl r.':)|vi'|-i!-‘ |m Rl ;p! !?_' | !

'H-NMR Spectra of Compoura3i
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Current Data Parameters
NAME SKMN-139A
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20100723

Time 14.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG z‘gpg.‘lﬁ

D 6553
SOLVENT cocis
S 00

N

Ds ’

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 574.7

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

NUC1 13C
P1 7.40 usec
PL1 -2.00 dB
SFO1 75.4752953 MHz
== CHANNEL f2 =
G2 waltz16
I 1H

80.00 usec
0.00 dB

15.68 dB

P 16.00 dB
SFO2 300.1312005 MHz

F2- Prucessln%;»arameters

Sl 327

SF 75.4677490 MHz
DwW EM

SSB 0
LB 1.00 Hz

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

¥C-NMR Spectra of Compour3i
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Current Data Parameters
NAME JK-B-BEA
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 041
Time 22.31
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30

3

TD 65!
SOLVENT cpciz
NS 13

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG .2

DwW 81.000 usec
DE 6.00 usec
TE .

D1 1.00000000 sec
TDO 1
ssmzss=s CHANNEL {1 ssss=sxs
NUC1 1H

P1 13.15 usec

P 0.00 dB

SFO1 300.1318534 MHz
F2 - Processing parameters
si 3276

SF 300.1300000 MHz
WDw EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME JK-B-63
EXPNO 1
PROCNO 4

F2 - Acquisition Parameters
Date_ 0160417

Time 1132
INSTRUM spect
PROBHD & mm DUL 13C-1
CO,Me PULPROG 2030
D 65536
SOLVENT cocia
NS 16
DS 2
SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec
| RG 45.3
ow 81.000 usec
" DE 5.00 usec
v TE .
| | D1 1.00000000 sec
1 | TDO 1
—_ _— e S h s===s=== CHANNEL f{ ssss=mnn
- e : REE NUG1 1H
P 13.15 usec

PL1 0.00 dB
SFO1 3001318534 MHz

F1 - Processing parameters
\ ‘ 32?%8

A s o) si
=5 rib a8 SF 300.1300420 MHz
e Ll © & | | - -
e = ot LB 0.30 Hz
GB 0
[ PC 1.00
|
T Ty — - _I ™
11 10 9 8 7 6 5 2 1 0 ppm
S 1 e |
o e -
= S :
SRIBE8EE 28
winlroddias Sle| :

"H-NMR Spectra of Compour9b & 9b
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Current Data Parameters

NAME JK-B-58
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150406

Time 11.32
INSTRUM spect
PROBHD 5mm SUL 13C-1

PULPROG 2g30

1D 65536

SOLVENT cbcia
S 16

2
SWH 6172.838 Hz
FIDRES 0.094190 Hz
A

Q 5.3084660 sec
RG 101.
oW 81,000 usec
DE 6.00 usec
TE 3000 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ss======
NUC1 1H
P1 13.15 usec
PL1

0.00 dB
SFO1 300.1318534 MHz
F2 - Processin%sararneters
sl 327
SF 300.1300343 MHz
D! EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME JK-B-56A

EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150407

Time 19.41
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG z2gpg30

TD 65536
SOLVENT CDCI3
NS €65

Ds 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 1625.5

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 200000000 sec

di 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

PL1 0.00 dB

SFO1 75.4752953 MHz

P CHANNEL 2 ====s====
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

PL13 16.00 d

.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters

Sl 32768

SF 754677490 MHz
wow EM

S5B 0

LB 1.00 Hz

GB ]

PC 1.40
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Current Data Parameters
NAM JK-B-56

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 2015040

Time 13.01
INSTRUM spect

PROBHD § mm DUL 13C-1
PULPROG dept135

TD 65636
SOLVENT CDCI3
S 256

N

Ds

SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2  145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001184 sec
1

TDO

s======= CHANNEL {1 =====x==

NUC1 ic

P1 9.30 usec

p2 18.60 usec

PL1 0.00 dB

SFO1 75.4752963 MHz
== CHANNEL f2 ==

CPDPRG2 waltz16

NUCz 1H

P3 13.15 usec

pd 26.30 usec

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF 75.4677490 MHz
wWDwW EM

ssB 0

LB 1.00 Hz

“GB

[
PC 1.4b



an
)

Current Data Parameters
NAME JK-B-PHE-NAPH-RA
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 5110
Time 0.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT coci3
NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.084180 Hz
AQ 53084660 sec
RG 71.8

DwW 81.000 usec
DE 6.00 usec
TE .

D1 1.00000000 sec
TDO 1

=== CHANNEL f1 =
1H

13.88 usec
| I o} | 0.00 d8
Ao I YA SFO1  300.1318534 MHz
g 8 g ggkas -
- = = Mo~ o g ;j!-Procesg}zr;%a:arame!ers
™ N N ol o - SF 300.1300356 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i *-
L II! i | b o1
AT | e L ) by, 1 O 3 SN
- - - N — - - :
11 10 9 8 7 6 5 4 3 2 1 0 ppm
| - l"-\-\. e !
Br®ac S o =0 i i)
bbb ] s &
MmN cNe O = oS- ™ e J
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Current Data Parameters
NAME JK-B-PHE-NAPH-RA

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151109

Time 342
INSTRUM spect

PROBHD 5 mm DUL 13G-1
PULPROG  zgpg3d
65536

™ 55
SOLVENT cDcia
NS 2000

Ds 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 18219508 sec
RG §12

Dw 27.800 usec
DE 6.00 usec
TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.899999358 sec
TDO ;|

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB
PL13 16.00 dB

SFO2 300.1312005 MHz
F2 - Processing parameters

32768
SF T5.4677490 MHz
EM



T T T T T T T T T T T T T
8.0 7.9 7.8 7.7 7.6 75 7.4 7.3 7.2 7.1 7.0 6.9 ppm
N~ (00|~ N[O |N|M|W| | N N~ < M~
DO~ < (N[O H[H[00|O|<F|© Ln — <
NINo|  |Of|®|S|o| || ||| [Hl S
AN || A AN O|H|[H ||| — N —
M uJL s
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10 9 8 7 6 5 4 3 2 ppm
o[~ O[dH|(dHd|o]|O|I]|O]|O©]H| W0 o <
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Current Data Parameters

NAME JK-B-NAP-RA
EXPNO 18
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160118

Time 15.28
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536
SOLVENT CDCI3

NS

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 143.73

DW 60.800 usec
DE 6.50 usec

TE 298.4 K

D1 1.00000000 sec
TDO 1

======== CHANNEL f1 ========
NUC1 1H

P1 14.25 usec
PLW1 14.00000000 W
SFO1 400.2604718 MHz
F2 - Processing parameters
Sl 65536

SF 400.2580442 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME  JK-B-NAPH-RA
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151107

Time 18.25
INSTRUM spect
PROBHD § mm DUL 13C-1

TD

SOLVENT cDCI3
NS

Ds

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 724.1

DwW 27 800 usec
DE 6.00 usec
TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.88889998 sec
TDO 1

s=swsses CHANNEL f{ ssssssss
13C

P1 10.38 usec

PL1 0.00 dB

SFO1 754752953 MHz
szss=s== CHANNEL 12 ss=s====
CPDPRG2 waltz16

NUCz 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.21dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF 75.4877490 MHz
wDwW EM

55B U]
LB 1.00 Hz
GB 0

PC 1.40



Current Data Parameters
NAME JK-B-PYRE-TOL-RA
EXPNO 8

PROCNO 1
F2 - Acquisition Parameters
Date 20160106
Time 17
INSTRUM Sgu
PROBHD 5 mm DUL 13C-1
PULPROG zg30
SOLVENT cDCI3
| NS
| DS 2
SWH 6172.839 Hz
b FIDRES 0.094190 Hz
M 8 2 cmmeee
RG .
Y T i M w ow 81.000 usec
DE 6.00 usec
T T T T T T I T T T TE 300.0 K
s : D1 1.00000000 sec
8.2 8.0 7.8 7.6 T4 T2 70 6.8 ppm TDO 1
| H | L [ CHAhmEL | ===s====
NUC1
w «) - uw [z ]
- w0 ~| (o p-u?. -t 3 ,‘3’, E; T P1 13.88 usec
313 S |‘- v (> |l | B i b SFe 001318534 Mz
al |m| <] e« |o <! || = SFO1  300.1318534
F2 - Processing parameters
sl 32768
SF 300.1300320 MHz
WDw EM
SSB 0
LB 0.30 Hz
GB ]
PC 1.00
— l‘_ | \J) N T
R — e Baaasances AR . T T : ERAR : Rasassanset T
2 11 10 4 3 2 1 0 ppm
)

8 7 6 5
N
FINE i iaErnEE o|=|v][r] [~
B ot B o e B e ) Bt SQrial |via
cmvwwo|-¢~¢—rn mi—edla] o .
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Current Data Parameters

NAME JK-B-PYRENE-TOL-RA
EXPNO 2

PROCNO :|

F2 - Acquisition Parameters
Date_ 20160107

Time 0.12
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg3o

TD 65536
SOLVENT CDCI3
NS 1500

Ds 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 18390.4

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999598 sec
TDO 1

s======= CHANNEL {1 ========
NUC1 13C
P 10.38 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
s======= CHANNEL f2 ========
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB
13 16.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

] 32768
SF 75.4677490 MHz
WDw EM
SSB 0
LB 1.00 Hz
GB o
i l PC 1.40
i LJ[ dadllld SIPREIAID IR IEESN | SINRIRL IS e
T T T T T T T T T T T T T i T T T T T T T :
210 200 180 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 0 ppm
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133.66
130.01
53.15
52.20
51.25
50.75

v Current Data Parameters

NAME JK-B-PYRENE-TOL-RA

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20160106

Time 22.33
INSTRUM

PROBHD & mm DUL 13C-1
PULPROG dept135
TD 65538
SOLVENT CDCI3

NS 400

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 16384
‘ ] ow 27.800 usec
" - DE 6.00 usec
a7 TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
o o glEzLTA o.n}]nuozouo sec
w0 o 00001322 sec
< @ E '...Nz < 2 D0 1
. . . .. o o
©
o & - 8 il

0.00 dB
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

P3 13.88 usec

g4 27.76 usec
CPD2 80.00 usec
PL2 0.00 dB
Irf PL12 15.21 dB
R T e el 0 SFO2 300.1312005 MHz
e T

F2 - Processing parameters

T " DR T
54 53 52 51 50 ppm 22 21 20 ppm

Sl 32768
SF 76.4677490 MHz
WDW EM

SSB 0
LB 1.00 Hz
I 1 | 4 T T | ! T I E I T T - ECB 1.&
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME JK-B-44A
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150325
Time 23.46
INSTRUM spect
PROBHD & mm DUL 13C1
PULPROG 2930
} TD 65536
SOLVENT cDCI3
| NS 18
DS 2
| SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.30B4660 sec
( RG 7.4
| 1 DW 81.000 usec
' | DE 6.00 usec
| fi] A A TE 4
A VY 1 oL | § D1 100000000 sec
f g / [\ M TDO 1
f o Uy '} L \ \
A AT 5 / === CHANNEL 1 ========
=3 — Wt N 1H
: PR A e —————— 13.18 usec
PL1 0.00 dB
8.2 8.0 7.8 7.6 7.4 ppm SFO1 300.1318534 MHz
J | | Fi-Processin%garameters
v 1 .\ NG v / A s 327
w'w oW~ w o o~ [=lon| b= SF 300.1300000 MHz
w|mMmoa T o 2 == | WDW EM
SMmNg ® e & ®=o |®ag & ssg 0
o e = N Qv ol o« O ‘ LB 0.30 Hz
GB 0
PC 1.00
s whly ! £
AR o B | U R =
11 10 9 8 7 6 5 3 2 1 0 ppm
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F2 - Acquisition Parameters
Date_ 20150408

Time 7.08
INSTRUM agant
PROBHD 5 mm DUL 13C-1
PULPROG zsgpgao

1D 6553
SOLVENT CcDCI3
NS 4428

4
17986.611 Hz

1.8219508 sec
RG 5792.6
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f{ s=======
NUC1 13C

P1 9.30 usec

PL1 0.00 dB

SFO1 75.4752953 MHz

CHANNEL {2 s=======
CPDPRG2 waltz18

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB

0
SFO2 300.1312005 MHz

F2 - Processing parameters
-] 32768

SF 75.4677490 MHz
WDW EM

SsB 0

LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T
200 190 180 170 160 150 140 1

30

T T I T 1 T I

! U T
120 110 100 S0 80 70 60 50 40 30
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Current Data Parameters
NAME JK-B-44A
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150405

Time 9.05
INSTRUM spect
PROBHD 5 mm DUL 13C1
PULPROG dept135

TD 65538
SOLVENT CDCI3
NS 436

4
SWH 17885.611 Hz

FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2  145.0000000
o 2.00000000 sec

d2 0.00344828 sec
d12 0.00002000 sec

DELTA 0.00001184 sec
TDO 1
memeeees CHANNEL f] ====c===
NUC1 13C
P1 9.30 usec
gz 18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
F‘ 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

SFO2 300.1312005 MHz
F2 - Processin rameters
sl 327%{3

SF 75.4677490 MHz
WDW EM

I 7 T T T 1 ; T § | ; I 3

I
200 180 160 140 120 100 80 60 40 20

T

DEPT-135 NMR Spectra of Compoui9qg
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SSB 0
LB 1.00 Hz
GB 0

T — P 1.40

0 ppm
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Current Data Parameters
NAME JK-B-PHE-2-HEX-THI-RA

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 51114

Time 14.16
INSTRUM

PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 65536
SOLVENT cocia
NS 16

Ds 2

SWH 6172.838 Hz

FIDRES 0.094180 Hz
AQ 5.3084660 sec
25.4

RG

ow 81.000 usec

DE 6.00 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f{ ========
NUC1 1H

P1 13.88 usec

PL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing Earamlﬂers
sl 1276

SF 300.1300000 MHz
wow EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME JK-B-PHE-2-HEX-THI-RA
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151114

Time 14.58
INSTRUM sgecl
PROBHD & mm DUL 13C-1
PULPROG zgpglo

TD 5536
SOLVENT cDCI3

NS 423

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 812.

pDw 27.800 usec

DE 5.00 usec

TE 300.0 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89989998 sec
TDO 1

======== CHANNEL f{ s=s======
NUC1 13C

P1 10.38 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
s======= CHANNEL {2 ss======
CPDPRG2Z waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 .00 dB

PL12 15.21 dB

PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Sl 32768

SF 75.4677490 MHz
wow EM

558 ]

LB 1.00 Hz

GB ]

PC 1.40
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Current Data Parameters
NAME JK-B-PHE-2-HEX-THI-RA
2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20151114

Time 14.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT CDCI3
NS 160

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8213608 sec
RG 16384
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1
======== CHANNEL {1 ss======
NUC1 13C
P1 10.38 usec

2 20.76 usec

L1 0.00 dB

SFO1 T6.4762953 MHz

s==s==s= GHANNEL 2 ss======
CPDPRG2 waltz16

NUC2 1H

P3 13.88 usec

Fd 27.76 usec
CPD2 80.00 usec

PL2 0.00 dB

PL12 15.21 dB

SFO2  300.1312005 MHz
F2 - Processing parameters
sl 32768

SF 75.4677490 MHz
WDwW EM

558 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NA JK-B-THI-2-HEX-THI-RA
EXPNO 4

PROCNO 1

F2 - Acquisition Parameters
Date 151114

Time 16.38
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG 2g30

TD 65536
SOLVENT cbcis

NS 16

Ds 2

SWH 6172.839 Hz

FIDRES 0.084150 Hz

AG 5.3084660 sec
RG 36.9

ow 81,000 usec
DE 6.00 usec
TE 3000 K

D1 1.00000000 sec
TDo 1
======== CHANNEL f1 =
NUC1 1H

P1 13.88 usec

PLY 0.00dB
SFO1 300.1318534 MHz

F2 - Processing parameters

sl 32768

SF 300.1300000 MHz
EM

WwDow

55B 0

LB 0.30 Hz

GB 0

PC 1.00
ppm
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| S [ Current Data Parameters
NAME JK-B-THI-2-HEX-THI-RA
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151114
Time 18.36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cDCia
NS 250
D 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
S s
oW .800 usec
2opL DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1 ==
13C
P1 10.38 usec
PL1 0.00 dB
SFO1 75.4762853 MHz
z======= CHANNEL f2 ========
CPDPRG2 waltz18
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB
PL13 16.00 dB
§FO2 300,1312006 MHz
| F2 - Processing garametefs
51 3276
SF 75.4677480 MHz
WDW EM
SSB 0
| ‘ LB 1.00 Hz
| ' ?E 120
. il | Ll | | ﬂ |
T | T = T 1 I '
200 180 160 140 120 100 80 60 40 20 0  ppm
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Current Data Parameters

NAME JK-B-THI-2-HEX-THI-RA
EXPNO 2

PROCNO 1

F2- uisition Parameters
Datefm 20151114

Time 16.18
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135

Tl 85538

+] &
SOLVENT CDCI3
NS 75

Ds 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8218508 sec
RG B4

DWW 27 .800 usec
DE 6.00 usec

TE 3000 K
CNST2 145,0000000

D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA D.W;JMSZZ Sec

TDO
======== CHANNEL f{ ========
NUC1 13C
P1 10.38 usec
p2 20.76 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
s===ss== CHANNEL 2 ss======
CPDPRG2Z waltz16
NUC2 1H
P3 13.88 usec
g‘ 27.76 usec
'CPD2 20.00 usec
PL2 0.00 dB
PL12

.21 dB
SF02 300.1312005 MHz
F2 - Processing parameters
32768
SF 75.4677490 MHz
WD! EM

55B 0

LB 1.00 Hz
GB 0

PC 1.40,
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Current Data Parameters

NAME JK-B-41A

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20150324

Time 23.30

INSTRUM spect

F'ROBHD 5mm DUL 13C-1

PULPR 2g30

TD 65536

SOLVENT CDCI3

NS 16

Ds 2

SWH 6172.839 Hz

FIDRES 0.094190 Hz

AQ 5.3084660 sec
90.5

ow 81,000 usec

DE 6.00 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1

======== CHANNEL f| ========
1

NUC1

P1 13.15 usec

PL1 0.00 d

SFO1 300.1318534 MHz

F2 - Processing parameters
sl 32768

SF 300.1300327 MHz
wbw EM

11 10 9

| BRARRRRRS &4

5 4 3

0
["iN

§8B 0
LB 0.30 Hz
GB ]
PC 1.00
Ll S A
I A 1
1 0 ppm f
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NAME JK-B41A

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150325

Time 1.35
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
6

TD 6553
SOLVENT cociz
NS 1808

DS 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz
AQ 1.8219508 sec
3251

RG

DwW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

=

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

==m===== CHANNEL f| ========
13C

NUC1

P1 9.30 usec

PL1 0.00dB

SFO1 754752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing l;:iaralnetars
Si 3276

SF 75.4677490 MHz
wDw EM

SSB 0
LB 1.00 Hz
GB 0
[ l | | | PC 1.40
T 3 T 7 T % T : T ’ T ¥ T T T ’ T : ;
200 180 160 140 120 100 80 60 40 20 0 ppm

¥C-NMR Spectra of Compour9j
55




2e5R83885¢3 22
3 S DO OY T ™ % N
SRR IRNEIIR o' BRUKER
Ll it ol e i il st bl sl ol ot wn wn
\ / Current Data Parameters
NAME JK-B41A
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150324
Time 23.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
1D 65536
SOLVENT CDCI3
NS 102
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
ow 27.800 usec
I DE 6.00 usec
| TE 3000K
CNST2 145.0000000
ﬂ D1 2.00000000 sec
. - d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
msss=s== CHANNEL {1 =——=o==sus
NUC1 13C
P1 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
p4 26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2- Pro:assin% parameters
-1 32768
SF 75.4677490 MHz
wDw EM
SS5 0
LB 1.00 Hz
GB .
1 Y T 3 f T % T T T T T T X T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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UNIV. OF MADRAS C‘)ﬁ
BRU R

NOOMITATOANOITIONNINDOTO w o T3}
NoETNOTMOoOWN oA~ <O = =]
mmmmmvvvmmmwm-—iﬁ-—d-—l'—io w ™
r‘=r-r-r-=r-r-r‘-r-r-r-r~r-r‘-r'=r-r~r‘-r-r- m.m o
Current Data Parameters
NAME JK-B-43B
EXPNO 1
PROCKO 1
F2 - Acquisition Parameters
Date 20150325
Time 13,12
INSTRUM spect
PROBHD 5 mm'DUL 13C-1
FULPROG - zg30
TD 65536
SOLVENT CcDCl3
KBS ; 16
Ds 2
SWH $172.839 Hz
FIDRES 0.094190 Hz
2O 5.3084660 sec
RG 80.6
oW B1.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
==nsunme CHANNEL f]l ========
NOC1 1H
T T T ¥ T T . T Bl ’Stllg UERE
PL1 £ dB
8.0 7.8 7.6 7.4 7.2 ppm SFO1 3001318534 Mz
F2 - Processing parameters
&1 32768
SF 300.1300000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 1]
PC 1.00
Il L T

T T s IR s B T AR T T " T T

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

"H-NMR Spectra of Compour9k
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UNIV. OF MADRAS

Current Data Parameters
NAME JK-B-43B

b

L)) ™

o 0
EXPNQ 3
PROCNO 1

F2 - Acquisition Parameters

21507

Date_ 20150325

Time 15.53

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30

TD 65536

SOLVENT cDCcl3

NS 236

DS 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1.8219508 sec

RG 2048

oW 27.800 usec

DE 6.00 usec

TE 300.0 K

Dl 2.00000000 sec

dll 0.03000000 sec

DELTA 1.899899998 sec
1

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
8FO2 300.1312005 MH=z

F2 - Processing parameters
ST 32768

SF 75.4677490 MHz
| | WD EM
| 1 L ! Al (et B s 0
o L - - e LB 1.00 Hz
GB J 0
¥ 3 T T 4 T T I 5 T T I I PC 1740

| T I
200 - 180 . 160 .. 340 120° - 100 80 60 40 20 0 ppm
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134.41
130.15
129.88
129.46
129.00
128.87
127.69
125.15
124.74
123.42
122.84

el s Sg B(_.K)R
W \/

——2909

Current Data Parameters
HAME

JE-B-43B
EXPNO 2
FROCNO 1
F2 - Acquisitien Parameters
Date_ 20150325
Time 15.39
INSTRUM spect
PROBHD 5 mm DOL 13C-1
PULPROG deptl3ds
TD 65536
SOLVENT cDCl3
N5 256
DS 4
CO,Me SWH - 17985,611 Hz
FIDRES 0.274439 Hz
AQ 1,8219508 sec
RG 16384
oW 27.800 usec
DE 6.00 usec
TE 300.0 K
CHST2 145.0000000
Dl 2.00000000 sec
d2 0.00344828 sec
dlz 0.00002000 sec
DELTA 0.00001184 sec
| | e :
memmsmn= CHANNEL f]l ==== =3
NOC1 13c
Pl 9.30 usec
p2 18.60 usec
FPL1 0.00 dB
SFO1 75.4752853 MHz
me=mm=mm= CHANNEL f2 ==szomms
CFDPRGZ waltzlé
NUC2 iH
E3 13.15 usec
pd 26.30 usec
PCPDZ 80.00 usec
FL2 0.00 dB
PL12 15.68 dB
SF02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.4677490 MHz
WoW EM
S5B (V]
LB 1.00 Hz
GB ] o

- T - T v T T | I |

T T | T
200 180 160 140 120 100 80 60 40 20 0 ppm

PC 1.40-
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8.054
8.029
7.623
7.619
7.598
7.572
7.500
7.477
7.453

\

7.362
7.335
7.310

|

7.276

7.273
7.251
7.224
7.196
7.128
7.104
7.080
6.944
6.931
6.927
6.914
3.842
3.511

SWe—

aRGRER
(<D

Current Data Parameters
NAME JK-B-37B
MmamN o~ gé?(‘:?ﬁlo 11
L NN OoOWOWMmr - -
§285 85% S855KRNE 838 38E3
S N S S e L S S S S S S S S @ @ 0 W6 F2 - Acquisition Parameters
Date_ 20150324
/ / \ ‘ / \V/ Time 1842
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgi0
TD 65536
SOLVENT cDci3
NS 16
Ds 2
6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 57
ow 81.000 usec
_JL DE 6.00 usec
= TE 3000 K
- I , Y : : " — D1 1.00000000 sec
o s R SR Y R ppm i
s=zw=ee== CHANNEL f{ =o==u=ws
NUC1 1
P4 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
51 Jﬂ%ra
SF 300.1300000 MHz
WDwW EM
§SB 0
LB 0.30 Hz
GB ]
PC 1.00
‘
| 4,
T e T R S S0 R T T . ]
11 10 6 5 4 3 2 0 ppm

g9 8 7
O~ i~ M n
Q=N S| e
i enoNo

.99
9
9

[ 0o ]
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191.62

168.80

166.83

147.97
147.51

143.85
137.48
136.98

134.86

131.14

130.74
130.45

129.85

129.46
129.34
128.28
128.19
126.78
126.28
124.74
123.42
122.85
77.58
77.15
76.73
64.53
5335
51.86

NSV

BRGRER
gedn)

Current Data Parameters
NAME JK-B-37B
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150324

Time 21.54

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG pg30
55;.?

TD 6!
SOLVENT CDCi3
S 1100

N

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 5160.6

DwW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

m======= CHANNEL f1 ==—====
NUC1

P 9.30 usec

PL1 0.00 dB

SFO1 754752953 MHz
======== CHANNEL 2 s=======
CPDPRG2 :f;lh'lﬁ

NUC2

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB

SFO2  300.1312005 MHz
F2 - Processing parameters

| [l|_

Sl 32768

SF 75.4677490 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

200

T
180

|
160

I
140

I
120 100 80 60 40
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%

Current Data Parameters
NAME JK-B-37B
EXPNO

2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150324

Time 20.42
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT CDCI3
N 150

E]
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DwW 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001184 sec

CHANNEL f{ s=======
13C

NUC1
P1 9.30 usec
p2 18.60 usec

PL1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ss======

CPDPRG2 waltz16
1H

NUC2

P3 13.15 usec

g{ 26.30 usec
CPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 d

8 dB
SFO2 300.1312005 MHz
F2 - Processii ramaters
sl 32"7‘%;’
SF 75.4677490 MHz
WDw EM

SSB 0
LB 1.00 Hz
GB 0
[ I : I | 5 T 2 T > T % T " T T i T == 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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343
322
296
269
242
215
185
7.157

~
w0
«
~

i

7.117

2.001
1.000

7.2 ppm
/\\N,/ \_N_/

wn ©

-— (-]

“ o
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BRUKER

Current Data Parameters
NAME MN-E-N-HXYL-TOL-REARRANGE

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140624

Time 14.55
INSTRUM spect
PROBHD 5mm UL01SC-1

PULPROG Z0-
aOLVENT CDCI3
DS 2

SWH B172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 40.3

ow 81.000 usec
DE 6.00 usec
TE .

D1 1.000010000 SEeC

P1 13,18 usec
PL1 0.00 dB
SFO1 300.1318524 MHz

F2 - Processing parameters
sl 32768

SF 300.1300207 MHz
wWDw EM

SSB ]

LB 0.30 Hz
GB 0

PC 1.00



" -194.39

L

i  USIAR

o b |

Current Data Parameters

NAME  MN-E-N-HXYL-TOL-REARRANGE
EXPNO 2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140524
Time 14.39
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zapg30

36

i) 655
SOLVENT CDCI3
NS 414

Ds 4

SWH 17885.611 Hz

FIDRES 0.274433 Hz
AQ 1.8219508 sec

RG 4096
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.898999398 sec
TDO 1
= CHANNEL 1 =
13C
9.30 usec
0.00 dB
75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz18
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 75.4677490 MHz
Wi EM

120 100 80 60 40 20

¥C-NMR Spectra of Compour9m
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SsB 0
LB 1.00 Hz
GB o
PC 1.40



134.33
129.94

=]

ol BRUKER
Ly B8 o .

| |

tf Current Data Parameters

NAME MN-E-N-HXYL-TOL-REARRANGE
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140524

Time 14.46
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept136

TD 65536
SOLVENT CcDCI3
NS 10

Ds 4
SWH 17985.611 Hz
FIDRES 0.274428 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
DE 6.00 usec
TE 3000 K
CNST2 145.0000000
| D1 2.00000000 sec
jJ‘ ” 1 ‘ dz 0.00344828 sec
| | 1| . d12 0.00002000 sec
o ! DELTA 0.00001184 sec
‘ } |T 700 )
SSS=Essss CHANNEL f1 SSSSsSsSsSs
NUC1 13C
P1 9.30 usec
2 18.60 usec

0.00 dB
SFO1 75.4752953 MHz

=====ss= CHANNEL S=SSsSsS==s
CPDPRG2 waltz16
Nuc2 1H
P3 13.15 usec
26.30 usec
PCPD2 80.00 usec
PL2 0.00dB
PL12 15.68 d

.68 dB
SFO2 300.1312005 MHz

F2 - Pr!:n:eeising5 parameters
32768

s|
SF 75.4677490 MHz
WDwW EM
SS5B 0
LB 1.00 Hz
. 1 . - HENE GB 0
J J T J PC 140

200 180 160 140 120 100 80 80 40 20 0 ppm

DEPT-135 NMR Spectra of Compoufuh
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8.021
i 7.957

Current Data Parameters
NAME  JK-B-NHC-THI-RA
4

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151118

| Time 16.33
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG g0
TD B5536

: SOLVENT cDCI3

¥ 1) A NS 16
Ds

2
SWH 6172,838 Hz
FIDRES 0.084180 Hz

1 g X AQ 5.J084860 sec
L } f RG 359
Nl \ i A oW 81.000 usec
A / 2 ™ DE 6.00 usec
e : \ [ TE 3000 K
/ \ LW D1 1.00000000 sec
— e SR S TDO 1
— T T = seasssss CHANNEL f] ss======
50 T8 TE T4 T IR ppm |
PL1 0.00 dB
S A S SFO1  300.1318534 MHz
o W = e o w )
o [==] o] =] o~ F2 - Processing parameters
o o i o =1 =1 S1 32768
Ll | w G - - 5F 300.1300444 MHz
WD EM
b SSB ]
LB 0.30 Hz
| GB 0

| 4 | PC 1.00

Moo | . B
= e == A st TR
10 9 8 7 6 5 4 3 2 1 0 ppm
| J 4§ AR | s e IS
Blaemas & (@) (o) 1) (o] (@)
SS =-=98o S = 9 S| (3| m
Ll B0 BE o o o™ L] L] ™~ w L]
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g
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Current Data Parameters
NAME SKMN-43
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100803
Time 1717

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG  zgpg3d
D 65536
SOLVENT cocia

NS 61

Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 574.7

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999898 sec
TDO 1

s======= CHANNEL f{ s=======

NUC1 13C
P1 7.40 usec
PL1 -2.00 dl

B
SFO1 75.4752953 MHz

szss==s= CHANNEL {2 ss=s=as=
CPDPRG2 waltz16
1

NUC2 H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 d

.00 dB
SFO2 300.1312005 MHz
F2 - Processin rameters
sl 32?%33

SF 75.4677490 MHz
Wi wow EM

| SSB 0
| LB ‘I.I:P Hz

T T T T T X T T '

T T I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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M~ 11 0w~ ™ ™ W T O WM
bt ity G anocane il S G
[=N- -] i " e b i Tw]
JSR&R CE&RE888 Ge G AN g BRUKER
S e P g . W= MmN '
i by B
/ L \ |
= if Current Data Parameters
I NAME SKMN-43
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 00803
Time 17.24
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135
TD 66536
SOLVENT CDCI3
NS 40
DS 4
SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2  145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
¢ | d12 0.00002000 sec
J ” | “ | [ DELTA  0.00000842 sec
A s TDO 1
| m==e==== CHANNEL {{ ========
NUC1 13C
P1 7.40 usec
2 14.80 usec
L1 -2.00 dB
SFO1 75.4752953 MHz
=== CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
gl 26.30 usec
CPD2 80.00 usec
PL2 0.00
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768
SF 75.4677490 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB (1]
T - T T — T v 77 T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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3.925
3.906
\\ 3.367

-2
2
i
<t

*-3.352

\
\\

| | 1 Me
i AN ___.x-‘-____‘_,-'; fad I LN --'.. e Me
82 80 78 76 74 72 7.0 ppm
g g’ 52 2 gy 5
S de & 82 |2
- (3] |e=led <t o — -
'I:.- 1
p 90
)I\_n,_,JJ NllL P bR ."._[ KL
maa T T T
1 10 6 5 4 3 2 1
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g8 T & N
| 3 e =] Il @
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Current Data Parameters

NAME JK-B-2-ET-NHC-THI-RA
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 2015111

Time 16.40
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG zg30

TD 655

SOLVENT cDCi3

NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.084180 Hz
AQ 5.3084560 sec
RG 14.3

bow 81,000 usec
DE 6.00 usec

5 - 300.0 K

D1 1.00000000 sec
TDO 1

CHANNEL f1 =
1H
13.88 usec
0.00 dB
300.1318534 MHz

F2 - Processing parameters
S| 32768

SF 300.1300000 MHz
WDW EM

0
0.30 Hz
[

1.00



LA TR TN TrTFOORTOTTNNRNOOTOOWO MO ®
aamENENabEaNTORDDONGODIREAA0GLNO® Y NO NG E WnSD
vwmg‘—amhvcmwmmhwr.ncnt.nt.oNwommmw"’:qqqﬂ!“‘:’ﬁ“!".Q“!‘:!qq
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e e

NAME  MN-E-N-2EH-THI-REARRANGE
EXPNO 2
PROCNO 1

§

F2 - Acquisition Parameters
Date_ 20140524

Time 1631
INSTRUM spect
PROBHD 5 mm DUL 13C-1

D5
SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG 28963
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89989088 sec
TDO 1
ANNEL 1
NUC1 13C
P1 8.30 usec
PLY 0.00 dB
Me SFO1 T6.4752853 MHz
CHANNEL f2
CPDPRG2Z waltz16
Me Nuc2 H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFo2 300.1312005 MHz
F2- Prucessin? parameters
-] 32768
5F T5.4677490 MHz
wow EM
S5B L]
LE 1.00 Hz
GB ']
PC 1.40
|
I ¥ I T > T 2 ¥ I I t 1 T 2 T |
200 180 160 140 120 100 80 60 40 20 0 ppm
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ONNDONOWOWMOMWOODOT-—NONNOOTNTETDNDT=0ONNDOODODOT — 0T m
DTN ONONDODDNDOTNORNDOIND—~—OMT—0OWOWORODT®T = O BRUKER
NNO O RRCRNIIIINNNNNENRROBRARRERNRRARIRRRD
WONMNNMNNMNNMNNMNMNNMNNMNNMNMNMMNMMNMNMNMNNOOOOMOANNNTSs " 00O C‘x-)

Current Data Parameters
NAME SKMN-DFAE

NOOOWOUWLOOMWDOVOOTMOMNMNNODOTN <«
NDFTOONONOOOOLNDNDWSTNWOWO®O OWLW EXPNO 1
NDOROOIIIILINNRMNG DR W PROCNO 1
ONNMNNMNMMNMNMNMMNMNMNMMNMNMNMNMNOOD OO
F2 - Acquisition Parameters
Date_ 1006
Time 12.14

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30
65536

D
SOLVENT cDCI3
NS 22
DS
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 161.3
Dw 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
N I ] I j I i I y I i I ' I ! I ======== CHANNEL f1 ========
82 80 78 76 74 72 7.0 ppm Nuct TH

0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Si 32768

SF 300.1300063 MHz
wWDw EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

! -, ALL

laas | T R R AR A I IR B T MM IS I R A T T | R ]

11 10 9 8 7 6 5 4 3 2 1 0 ppm
<o) («) ©)[v] (v
NI -] [y
mlem| | cillo| e
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50.0 60.0

40.0

30.0

TSR AL A S R A SRR I/ SR IP PP I SRR PRI 50 S U PR S Sl AT G O i K11

20.0

10.0

Filename = org_SKMN_13C-3.jdf
Author = DELTA User
Experiment = single_pulse_dec
Sample_id = A_Nandakumar
Solvent = CHLOROFORM-D
Creation_time = 11-JUN-2010 15:22:40
Revision_time = 11-JUN-2010 16:21:53
Current_time = 11-JUN-2010 16:22:00
Comment = single pulse decouple
Data_format = 1D COMPLEX
“ Dim_size = 26214

Dim_title = 13C
Dim_units = [ppm]
Dimensions =X
Site = ECA500
Spectrometer = DELTA2_NMR
Field_strength = 11.7473579[T] (500([MH
X_acq _duration = 0.83361792([=]
X_domain = 13C
X_freq = 125.76529768 [MHz]
X_offset = 100 [ppm]
X_points = 32768
X_prescans =4
X_resolution = 1.19959034 [Hz]
X_sweep = 39 3081761 [kHz]
Irr_domain =
Irr_freq = 500 15991521 [MHz]
Irr_offset = 5.0([ppm]
Mod_return =1
Scans = 112
Total_scans = 112
X_90_width = 10.2[us]
X_acq_time = 0.83361792[s]
X_angle = 30[deg]
x_atn = 6[dB]
X_pulse = 3.4[us]
Irr_atn_dec = 22.71303[dB]
Irr_atn_noe = 22.49596[dB]
Irr_noise = WALTZ
Decoupling = TRUE
Initial_wait = 1[s]
Noe = TRUE
Noe_time = 2[s]
Recvr_gain = 60
Relaxation_delay = 2[s]
Repetition_time = 2.83361792([s]

j Temp_get = 20.9([4cC]

I

! ; |

L T T L e e e ----|v...|.yy.|, R o e o S R S R N R R B AL T

210.0 2000 190.0 180.0 170.0 160.0 150.0 140 1}00 1100 100.0 900 80.0, 70.0 600 500 400 300 200 100 0

p "M“

—

.
&

® VWO BA & HaSn = - = aae © 3+ I2a s ]

I oD X B @ ZPE85E32 =28 Do b sa /s b=}
NS d \mE 8 FueraRemn —¢ Iae 92 [ohe) Egg e a

] nn e gs o SISO ORe 56 i I “a BBk BRI

© ] FSge s - - ]

N 288 8% ¥ FZE88K3INT =2 ses e nin moa o -

= =2 2 24 = HOOERRRES ==

X : parts per Million : 13C
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Current Data Parameters

NAME JK-B-2
EXPNO 17
PROCNO
F2 - Acguisition Parameters
Date 20160118
Time 15.25
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT coc13
: NS 16
Fl W DS 2
g il SwH 8223.685 Hz
Rl VN ot SN | 2 SN FIDRES 0.125483 Hz
T AQ 3.9845889 sec
I Ta I T I T T 1 Jrer T g I ! T I I I RG 88.69
39 38 37 36 35 34 33 32 aa 30 29 28 27 26 28 24 323 23 ppm g;’ Gﬂésgg ndn
§ - usec
i TE 298.4 K
rﬁ j @é’i @% b1 1.00000000 sec
= - TDO 1
et T T ChANN’EL fl ==wee===
NUC1 1H
Pl 14,25 usec
PLW1 14.00000000 W
SFO1 400.2604718 MHz
F2 - Processing parameters
l Li 5I 65536
SE 400.2580482 MH=
i L k_.J e S — WO EM
SSB a i
T T T sy T T T T T Trrmy T T T T T T T T ég g 0.30 He
16 15 14 13 12 11 1o 2 F Wl & 2 ppm BC 1.00

9 8 7 é 5

4 3
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Current Data Parameters

NAME GSK40116
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160119

Time 17.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 63.11

DwW 20.800 usec

DE 6.50 usec

TE 299.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL fl ========
NUC1 13C

P1 9.80 usec

PLW1 58.00000000 W
SFO1 100.6550182 MHz

==== CHANNEL {2 ====
CPDPRG[2 waltz16
NUC2 1H
PCPD2 90.00 usec

PLW2 14.00000000 W
PLW12 0.35097000 W
PLW13 0.28428999 W
SFO2 400.2596010 MHz

F2 - Processing parameters

Sl 32768

SF 100.6449540 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



134.44
130.23
129.15
129.11
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129.07
128.84

128.17

127.92

127.72

127.68
123.01

121.21

121.06
121.00

120.82

111.96
111.92
111.86
111.75

_—53.15
-51.90

21.11
21.09
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Current Data Parameters

NAME JK-B-DBF-TOL-RA
EXPNO 22
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160119

Time 17.18

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG deptsp135

TD 65536
SOLVENT CDCI3
NS 256

DS 4
SWH 16129.032 Hz
FIDRES 0.246110 Hz
AQ 2.0316160 sec
RG 199.6
DwW 31.000 usec
DE 6.50 usec
TE 299.2K
CNST2  145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
1

P13 2000.00 usec
PLWO OW

PLW1 58.00000000 W
SFO1 100.6530053 MHz
SPNAMI[5] Crp60comp.4
SPOALS5 0.500
SPOFFS5 0 Hz

SPW5 8.51080036 W

======== CHANNEL f2 ========
CPDPRG[2 waltz16

NUC2 1H

P3 14.25 usec

P4 28.50 usec

PCPD2 90.00 usec

PLW2 14.00000000 W
PLW12 0.35097000 W
SFO2 400.2592801 MHz

F2 - Processing parameters

S| 768

SF 100.6449540 MHz
EM

WDW

SSB 0

LB 1.00 Hz
GB

rr HHHHWm\HH‘HHmH‘HHHH“"mHH‘HHHHWHHHH‘HHum“m‘m“m‘mH‘Huum‘muuu‘HHmu“Hm‘H‘Hm‘m‘u‘muPC 1.40
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Current Data Parameters
NAME JK-B-39

EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150329
Time 22.34
INSTRUM 8|
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cDCI3
NS 16

OMe DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 20.
Dw 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ======u=
NUC1 1H
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2- Promml% parameters
Sl
SF 300.1300000 MHz
wow EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00

T TR AT 1
0 ppm



130.39
129.95
129.39
129.29
127.94
127.73
127.62
127.55
113.94
113.88
113.48
77.68

77.25

w
i
<
o«
-

137.86
137.60
137.49
133.90
131.52
130.84
130.77

w
=
-]
”
-

\eaSe\—

159.09
76.83
66.16
60.26
55.33
55.20

198.86
167.36
159.64

——13.41

BRUKER
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Current Data Parameters
NAME JK-B-39
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date 50329

Time_ 2232
INSTRUM s
PROBHD 5 mm DUL 43C-1
PULPROG  zgpg30
TD 65533

SOLVENT coci3
NS 599

Ds

SWH 179856.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec

RG 1448.2

ow 27.800 usec

DE 6.00 usec
300.0 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

sz====== CHANNEL f{ ========
13C

P1 9.30 usec

1 0.00 dB

SFO1 75.4752953 MHz

======== CHANMNEL f2 ========

CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 0.00 dB

PL12 15.68 dB

PL13 16.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters

Si 32?%;

SF T5.4677490 MHz

WDw EM

5SB 0
LB 1.00 Hz
GB ]

PC 1.40

s |“
T T T T

T T T T
200 180 160 140 120 100 80 60 40

11
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133.92
131.52
130.83
130.77
130.39
129.31
127.96
127.74
127.63
127.57
113.94
113.87
113.48

55.
85
—13.42

Current Data Parameters
NAME JK-B-39
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150329

Time 21.53
INSTRUM sg,ct
PROBHD 5 mm DUL 13C-1
PULPROG __ dept135

TD 65536
SOLVENT cociz
NS 150

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

1 CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

di2 0.00002000 sec
DELTA 0.00001184 sec
TDO 1

======== CHANMEL f{ ========

NUC1 13C
P1 9.30 usec
gz 18.60 usec
L1 0.00 dB
SFO1 754752953 MHz
==== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
P3 13.15 usec
Bd 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

SFO2 300.1312005 MHz

F2- Processin%{nmmeters

s| 3271

SF 754677490 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0

T T T x T ¥ T 4 T T ’ T T T T PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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\ N Current Data Parameters
NAME JK-B-09B
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20150922
Time 20.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CcDCI3
Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 181
Dw 81.000 usec
DE 6.00 usec
TE 3000 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
| I NUC1 1H
| P1 13.88 usec
PL1 0.00 dB
[ SFO1  300.1318534 MHz
|H | F2 - Processm parameters
|| |J , f sl 2768
‘ I SF 300 1300285 MHz
f | | WD! EM
fl Y , . )| SSB 0
e pe et “— e = A e N e LB 0.30 Hz
""" ' T T T 55 [ BT sy O 0
10 9 8 7 6 5 4 3 2 1 0 ppm "¢ A8
i :
seme ﬁ%ﬂ o) @
O|\--IN ol b ‘ o
=i od o e o ]
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Current Data Parameters
NAME JK-B-09B
3

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150922

Time 20.44
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT cocia
NS 1024

Ds 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz

AQ 1.8219508 sec
RG 9185.2

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89895998 sec
TDO 1

NucH

P1 10.38 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00 dB

PL12 15.21dB
PL13 16.00 dB

SFO2 300.1312005 MHz
F2 - Processing parameters
S1 32768

SF 754677490 MHz
WDW EM

55B [}
LB 1.00 Hz
| GB 1]
i PC 1.40
e :. wli £ I L) 3
| | T T £ T = | T | T | T
200 180 160 140 120 100 80 60 40 20 0 ppm '
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Current Data Parameters
NAME JK-B-09B

2
PROCNO |
F2 - Acquisition Parameters
Date_ 20150822
Time 20.34
INSTRUM

spect
PROBHD § mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT cDCl3
NS 134

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

ow 27,800 usec
DE 6.00 usec
TE 3000 K
CNSTZ  145.0000000
D1 2.00000000 sec

d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001322 sec
TOOD 1

======== CHANNEL f{ ========
13C

P1 10.38 usec
2 20.76 usec

0.00 dB
SFO1 754762953 MHz

======== CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H

P3 13.88 usec
pé 27.76 usec
PCPD2 B0.00 usec
PL2 0.00 dB
PL12 15.21d

.21 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
Sl 32768

SF 75.4677490 MHz
wow EM

S5SB 0

LB 1.00 Hz
GB 0

PC » 1.40
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Current Data Parameters
NAME  JK-B-PHE-NAPH
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151108

Time 21.08
INSTRUM spect
PROBHD §mm I!l]Ui. 13c-1
PULPROG ngsn

TD 655
SOLVENT cDoci3
NS 16

DS 2
SWH 6172.839 Hz
FIDRES 0.094130 Hz
AQ 5.3084660 sec
RG 203.2
ow 81.000 usec
DE 5.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

===== CHANNEL f{ ========
NUC1 1H
P1 13.88 usec

PL1 0.00 dB

SFO1 300.1318634 MHz
F2 - Processing parameters
si 32788

SF 300.1300289 MHz
wow EM

S5B 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAME  JK-B-PHE-NAPH
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151105

Time 23.51
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg3l

TD 65536
SOLVENT cociz
NS 2000

SWH 17986.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG .

oW 27 800 usec
DE 6.00 usec

TE 3000 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.855988598 sec
TDO 1

=====s== CHANNEL f{ ========
NUC1 13C

P1 10.38 usec

PL1

L 0.00 dB
SFO1 75.4752953 MHz

NUc2

PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters
Sl 32768

SF 75.4677490 MHz
wow EM

SSB ]

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME  JK-B-PHE-NAPH
EXPNO

PROCNO 5

F2 - Acquisition Parameters
Date_ 20151105

Time 21.18
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT CDCI3
NS 500

Ds 4

SWH 17886.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384

Dw 27 800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
dz 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

NUC1
P1 10.38 usec
gz 20.76 usec

L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz18
NUCZ 1H
P3 13.88 usec

27.76 usec

PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.21dB

SFO2  300.1312005 MHz
F2 - Processing parameters
Sl 32768

SF 75.4677490 MHz
wow EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
NAME JK-B-183
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151108

Time 0147
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

TD 65836
SOLVENT cDCI3
NS 16

Ds 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz

AQ 5.3084660 sec
RG 114

ow 81,000 usec
DE 6.00 usec
TE 3000 K

o1 1.00000000 sec
TDO 1

==== CHANNEL f1 =
NUC1 1H

P1 13.88 usec
PL1 0.00 dB

SFO1 300.1318534 MHz
F2 - Pmcessingsgarameters

327
SF 300.1300323 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NA K-B-183

ME
EXPNO
PROCNO 1
F2 - Acquisition Paramelers
Date 20151
Time 7.53
INSTRUM spec

PROBHD 5mm [l))UL 13C-1
PULPROG 2gpgl0

TD 65
SOLVENT CDCI3
NS

5000
Ds 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG g12.7
ow 27.800 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89959998 sec
1

== CHANNEL f{ ========
13C

P1 10.38 usec
PL1 0.00 dB
SFO1 75.4752953 MHz

===m==== CHANNEL f2 ==szmmax
CPDPRG2 waltz16

NUC2 1H
PCPD2 B0.00 usec
PL2 0.00 dB
PL12 16.21dB
PL13 16.00 dB

SFO2 300.1312006 MHz

F2- Pracessmg parameters
sl

32768
SF 75.4677490 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
FC 1.40
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Current Data Parameters
NAM JK 3

EXPNO ]
PROCNO 1

F2 - Acquisition Parameters
Date_ 151108

Time 0.33
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135

TD 65836
SOLVENT cDCI3
NS 1000

DS

SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

ow 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec

DELTA 0.00001322 sec
1

==m===== CHANNEL 1 ========
NUC1 ic
P1 10.38 usec
2 20.78 usec
L1 0.00 dB
SFO1 75.4752853 MHz
== CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
P3 13.88 usec
g‘ 27.76 usec
CPD2 80.00 usec
PLZ 0.00d
PL12 15.21d

. B
SFO2 300.1312005 MHz

F2 - Processing parameters

5l 32768

SF 75.4677490 MHz
wow EM

SS5B 0

LB 1.00 Hz

GB 0

PC 1.40
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Current Data Parameters
NAME JK-B-188
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151114
Time 2.33
INSTRUM SSel:‘t
PRORBHD & mm DUL 13C-1
PULPROG zg30
TD 65536
| SOLVENT cDCci3
NS 16
d Ds 2
SWH 6172.839 Hz
r‘ l! | FIDRES 0.094180 Hz
dl { AQ 5.3084660 sec
Ll :] i RG 161.3
1] | fli il i DwW £81.000 usec
I i 05! el | DE 6.00 usec
A%, AN el B R — N T 3000 K
D1 1.00000000 sec
8 7.5 7.0 6.0 N ;
0 ¥ i > ppm ======== CHANNEL f{ ========
/ { NUC1 1H
'. i Foai ool P1 13.88 usec
- 23S = 5 PL1 0,00 4B
q.: .Q_ ,-! ‘,: g\! d’. SFO1 300.1318534 MHz
T ittt L ™ o F2 - Processing parameters
Sl 32788
SF 300.1300293 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
N
MM il ."\‘.__ e TR ‘I'-_ =, B LRI - SR L
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Current Data Parameters
NAME JK-B-188

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 51114

Time 832

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30
65536

TD
SOLVENT CDCI3
NS 5000

Ds

SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 5747

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89995998 sec
0 1

P1 10.38 usec
0

.00 dB
SFO1 754752953 MHz

CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - Processing parameters

sl 768

SF 75.4677430 MHz
wow EM

55B 0

LB 1.00 Hz

GB 0

PC 1.40
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IR r/‘/ Fd { Current Data Parameters
NAME JK-B-188
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 15111
Time 247
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT coci
NS 500
Ds 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
I! | RG 16384
| ow 27.800 usec
\ DE 6.00 usec
| | TE 300.0 K
=1 - || CNST2 _ 146.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1
======== CHANNEL f{ ========
NUC1 13C
P1 10.38 usec
p2 20.76 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
E-Q 27.76 usec
CPD2 B0.00 usec
PL2 0.00 dB
PL12 15.21 dB
SFO2 300.1312005 MHz
F2 - Processing faramelers
sl 3278!
SF 75.4677490 MHz
wDw EM
S5B 0
LB 1.00 Hz
= " GB 0
I | | PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters
NAME

JK-B-189
EXPNO 1
PROCNO i
F2 - Acquisition Parameters
Date_ 0151114
Time 142
INSTRUM spect
PROBHD 5 mm DUL 13C-1
MeO PULPROG 2g30
TD 65536
SOLVENT cDCI3
NS 16
Ds 2
SWH 6172.838 Hz
FIDRES 0.094180 Hz
AQ 5.30B4660 sec
i RG 40.2
| Dw 81.000 usec
DE 6.00 usec
N T .
=R s D1 1.00000000 sec
T S T TDO 1
8.0 7.5 7.0 6.5 6.0 Ppm ======== CHANNEL f{ s=======
‘ i ; { i NUC1 1H
ioA b K | | P1 13.88 usec
B N R PO / | PL1 00 dB
8 3 5@ ?— 2 = l SFO1  300.1318634 MHz
] 9 = - o o 2] |
o ) o o | F2 - Processing parameters
il sl 32788
| SF 300.1300445 MHz
wow EM
SSB ]
Le 0.30 Hz
GB ]
h_ ! PC 1.00
‘ }l I
' “‘ W f | |
wd P I L 45 / Aok - A
ass . : S——
10 9 8 7 6 5 4 3 2 1 0 ppm
| 3]} | | | |l
o Fw dﬁr o - wn | e I/c’
® 8= =80 3| el 18| |a
ol v~ w o i3] o3| ©
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/ | Current Data Parameters
NAM JK-B-189
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161114
Time 141
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpgll
TD 65536
SOLVENT cDCI3
NS 300
DS 4
SWH 179856.611 Hz
FIDRES 0.274438 Hz
AQ 1.8218508 sec
RG 645.1
DwW 27,800 usec
DE 6.00 usec
TE 3000 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999598 sec
TDO 1
s=zmmmess CHANNEL {1 ss======
NUC1 13
P1 10.38 usec
PL1 0.00 dB
SFO1 75.47529853 MHz
======== CHANNEL {2 ===s=sa=
CPDPRG2 waltz18
NUC2 1H
PCPD2 B0.00 usec
PL2 0.00 dB
| PL12 15.21dB
| PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32?%3
SF 75.4677281 MHz
WDwW EM
5SB 0
LB 1.00 Hz
| | GB 0
| | PC 1.40
N
] ), A l
T S | ¥ | | T | o I I f
200 180 160 140 120 100 80 60 40 20 0 ppm
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TODP 0D
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OO WW W e~ N -
SRICLESE < o o BRUKER
et ot el et il el w W o C‘N
_ \'. .'._ 1 |I
N ALY | Current Data Parameters
I LAM JK-B-189
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151114
Time 1.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT cDCI3
NS 100
DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384
ow 27.800 usec
| DE 6.00 usec
| | TE 300.0 K
| CNST2  145.0000000
1._J. I 1 > 2,00000000 sec
e d2 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

======== CHANNEL f{ ss=s====
NUC1 13C

P1 10.38 usec

p2 20.76 usec

PL1 0.00 dB
SFO1 7547529563 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16
NuCc2 1H
P2 13.88 usec
g& 27.76 usec
CPD2 80.00 usec
PL2 0.00 dB

PL12 16.21dB
SFO2 300.1312005 MHz

F2 - Processing parameters
32768

5l
SF 75.4678318 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
i | T I I | F=gp PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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BRUKER
(o)

Current Data Parameters
NAME JK-B-187
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151113

Time 20.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG — 2930

TD 536
SOLVENT cDci3
NS 16

Ds 2

SWH 6172.838 Hz
FIDRES 0.084180 Hz
AQ 5.3084660 sec
RG 128

bow 81.000 usec
DE 6.00 usec
TE 300.0 K

o1 1.00000000 sec
TDO 1

===m==== CHANNEL f{ s=======
NUC1 1H

P1 13.88 usec

PL1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processin rameters

si 32786

SF 300.1300307 MHz

wDw EM

§5B ]
LB 0.30 Hz
GB 0

PC 1.00
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PRRI222203020Q0TCCRKke 885 BRUKER
| | [ |
SN N
\i | Current Data Parameters
NAME JK-B-187
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151113
Time 21.28
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpgd0
65536

TD
SOLVENT CDCI3
NS 600

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 456.1

ow 27.800 usec
DE 6.00 usec
TE 300.0K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.88895898 sec

| TDO 1
sss===== GHANNEL {{ ========
NUC1 13C
P1 10.38 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
=====s=== CHANNEL f2 ========
CPDPRG2 waltz16
NUcz2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB
PL13 16.00 dB

SFO2 300.1312005 MHz
| F2 - Processing parameters
32768
SF 75.4677490 MHz
EM

1l L) B

180 160 140 120 100 80 60 40 20 0 ppm
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| ( Current Data Parameters
NAME JK-B-187
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151113
Time 20.47
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CDci3
NS 100
Ds 4
SWH 17985611 Hz
FIDRES 0.274429 Hz
AQ 1.8219508 sec
t 1 | RG 16384
- . DW 27.800 usec
DE 6.00 usec
TE 00.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

di2 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

======== CHANNEL {1 ========

_—— 55.318
——— 65.249
51.630
131.703
131.627
126.945
126.744
126.243
122.448

| y NUC1 13c
\/ L o P1 10.38 usec
Il N/ 2 20.76 usec

114.851
{4 3450

L1 0.00 dB
SFO1 75.4752953 MHz

c2 1H
P3 13.88 usec
4 27.76 usec
CPD2 80.00 usec
PL2 0.00 dB
L12 16.21d

P
SFO2 300.1312005 MHz

Airemgrgonrng . A g

A AAaass AASAAS) Lude st s dansa sy sosians

F2 - Processing parameters

sl 32768

SF 75.4677480 MHz
EM

56 55 54 53 52 51 ppm S8 0
LB 1.00 Hz

GB 0
T C- T T T PC 1.40

T
200 180 160 140 120 100 80 60 40 20 0 ppm
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410
390
377
365
357
350
344
044
033
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688
3.209

2.083

0.995
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BRUKER

Current Data Parameters
NAM

JK-B-185
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20151108

Time 18.56
INSTRUM ct
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cpci3
NS 16

Ds 2

SWH 6172.838 Hz
FIDRES 0.084150 Hz
AQ 5.1084660 sec
RG 64

Dw 81.000 usec
DE 6.00 usec
TE 3000 K

D1 1.00000000 sec
TDO 1
s======= CHANNEL {1 s=======
NUC1 1H

P1 13.88 usec
PL1

0.00 dB
SFO1 300.1318534 MHz
F2 - Processi arameters
sl 32?%;
SF 300.1300397 MHz
EM

WDWw

558 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
NAM JK-B-185
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 51108

Time 20.54

INSTRUM spect

PROBHD & mm DUL 13C-1

PULPROG zgpg30
6553

TD 536
SOLVENT CDCI3
NS 1500

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG T24.1

ow 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 189993998 sec
1

= CHANNEL 1
13C

10.38 usec
P 0.00 dB
SFO1 756.4752953 MHz

==z=s==== CHANNEL f2 s==s====
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21dB
PL13 16.00 dB

SFO2 300.1312005 MHz

F2 - Processing garameiers
Sl 3276

SF T6.4677450 MHz
WDWw EM

558 0

LB 1.00 Hz

GB ]

PC 1.40
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BRUKER
-

Current Data Parameters
NAME JK-B-185
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151108

Time 18.11
INSTRUM spect
PROBHD § mm ﬁL 13C-1
PULPROG dept135

TD 65536
SOLVENT cDCI3

NS 256

DS 4

SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

ow 27.800 usec
DE 6.00 usec
TE 3000 K
CNST2  145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

samsmm—= OCHANNFL §] ========
NUCH 13C
P1 10.38 usec

2 20.76 usec

L1 0.00 dB
SFO1 76.4752953 MHz

exessnes= CHANNEL {2 =====se
CPDPRG2 waltz16
NuCc2 1H
P3 13.88 usec
gil 27.76 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 156.21dB

SFO2 300,1312005 MHz

F2 - Processing parameters
S| 32768

SF 75.4677490 MHz
wbw EM

558 0

LB 1.00 Hz

GB 0

PC 140
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Current Data Parameters

NAME JK-B-186
EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151113

Time 2.48
INSTRUM spect
PROBHD S mm DUL 13C-1
PULPROG zg30

1D 65536
SOLVENT cocia
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 50.8

ow 81.000 usec
DE 6.00 usec

TE 300.

D1 1.00000000 sec
TDO 1

===me=== CHANNEL f{ ss=s====
NUC1 1H

P1 13.88 usec

PLE1 0.00 dB

SFO1 300.1318534 MHz

F2 - Processing parameters
51 32

SF 300.1300415 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME JK-B-186
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20151113

Time 3.10

INSTRUM spect

PROBHD 5§ mm DUL 13C-1

PULPROG 2gpg30
65536

TD
SOLVENT CDCI3
NS 200

Ds 4

SWH 17985611 Hz
FIDRES 0.274439 Hz
AQ 1.8218508 sec
RG 512

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999598 sec
TD! 1

= CHANNEL f1 =
13C

10.38 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16

Nuc2 H

PCPD2 80.00 usec

PL2 0,00 dB

PL12 15.21 dB

PL13 16.00 dB

SFO2 300.1312008 MHz
F2 - Processing parameters
Sl 32768

SF 75.4677490 MHz
WDw EM

558 0
LB 1.00 Hz
GB 0
PC 1.40
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BRUKER

Current Data Parameters

NAME JK-B-186
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151113

Time 2.55

INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT CDCI3
NS 76

DS 4

SWH 17985.611 Hz

FIDRES 0.274438 Hz
1.8219508 sec
16384

RG

bow 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001322 sec

TDO 1
======== CHANNEL f{ ========
NUC1 13C
P1 10.38 usec
gz 20.76 usec

L1 0.00 dB
SFO1 75.4752963 MHz
======== CHANNEL 2 ========
CPDPRG2 waitz16
Nuc2 1H
P3 13.88 usec
gé 27.76 usec

PD2 80.00 usec

PL2 0.00 dB
PL12 15.21dB

SFo2 300.1312005 MHz
F2 - Processing parameters
sl 32768

SF 75.4677480 MHz
W EM

WD

SSB 0

LB 1.00 Hz
GB Q

PC 1.40
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Current Data Parameters
NAME JK

-B-182
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151107
Time 17.08
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zg30
SOLVENT cDCI3
NS
Ds 2
SWH 6172.839 Hz

FIDRES 0.084180 Hz
A

Q 5.3084660 sec
RG 40.3
Dw 81,000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ =s======
NUC1 1H
|} 13.88 usec
PL1 0.00 dB

SFO1  300.1318534 MHz

F2 - Processing parameters

] 327%?

SF 300.1300524 MHz
EM

wow

558 0

LB 0.30 Hz
GB 0

PC 1.00
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i Current Data Parameters
NA JK-B-182
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 15
Time 17.55
INSTRUM sgect
PROBHD & mm DUL 13C-1

PULPROG zgpgl0
TD 65536
SOLVENT CDCI3
NS 515

Ds

4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 512

Dw 27.800 usec
DE 6.00 usec

TE 300.0 K

D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 3

NUC1
P1 10.38 usec

PLY 0.00 dB
SFO1 75.4752953 MHz

======== CHANNEL 2 ========
CPDPRG2 waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21 dB

PL13 16.00 dB
| SFO2 300.1312005 MHz

| F2 - Processing parameters
| S 68

3271
SF 75.4677480 MHz
wow EM
SSB 0
LB 1.00 Hz
| GB 0
PC 1.40

YT T B ] = i

T I ;
200 180 160 140 120 100 80 60 40 20 0  ppm
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ppm

Current Data Parameters
NA| JK-B-182
EXPNO

2
PROCNO 1

F2 - Acquisition Parameters
Date_ 151107

Time 7w
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG dept135

1D 65536
SOLVENT CDCI3
NS 172

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
aAQ 1.8219508 sec
RG 16384

ow 27,800 usec
DE 6.00 usec
TE 300.0 K
CNST2 146.0000000
D1 2.00000000 sec
d2 0.00344828 sec

d12 0.00002000 sec
DELTA 0.00001322 sec
TDO 1

=zz====== CHANNEL f{ ss======
NUC1 13C
P1 10.38 usec

2 20.76 usec

gL‘l 0.00 dB
SFO1 75.4T52953 MHz

======== CHANNEL {2 ========
CPDPRG2 waltz16

Nuc2 1H

P3 13.BB usec
pd 27.76 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.21d

21dB
SFO2 300.1312005 MHz
F2 - Processing parameters
32768

SF T75.4677490 MHz
WDW EM

S5B 0
LB 1.00 Hz
GB 0

PC 1.40
'



Current Data Parameters
NAME U]

n oo w o wn o
8838 8% FEEEEES MO0 Y
[ r:'- M~ I~ ~ I~ Lo S S e S M
| |/ e O e F2 - Acquisition Parameters
\ \ |'/ \ B B f/ Date _ 20150411
G ¢ Time 15.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG zg30
TD 65536
SOLVENT cpCi3
NS 13

DS 2
SWH 6172.839 Hz
| FIDRES 0.094190 Hz
'"u! \ AQ 5.3084660 sec
iy A o] 17 RG 80.6
I\ | in DW 81.000 usec
J U] | |,~'| DE 6.00 usec
/,r \\ S oY TE 300.0 K
.5 e ) e e \ D1 1,00000000 sec
¥ AL o LR e WIEES Xaleg D0 4
™ T ey T
mm====== ========
76 75 7.4 7.3 7.2 7.4 ppm NUCH HM: ﬁEL £
P1 13.15 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processin rameters
1] 32?%:3
SF 300.1300492 MHz
wow EM
SSB 0
Le 0.30 Hz
GB a
PC 1.00
.'l.
P AL __J.,_-JJ-/\_JL, =55
T T T T T ; ]
5 4 3 2 1 0 ppm

'"H-NMR Spectra of CompountBi

106



BRUKER
)

Current Data Parameters
NAME JK-B-60
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150409

Time 21.05

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg3o

536

D 65!
SOLVENT CDCI3
NS 719

Ds 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2298.8

ow 27.800 usec
DE 5.00 usec

TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL {1 ==
NUC1 13C

i 9.30 usec

PL1 0.00 dB
SFO1  75.4752953 MHz
==z===== CHANNEL f2 s====s=e
CPDPRGZ  waltz16

NUC2 1H
PCPD2 80.00 usec
PL2Z 0.00 dB
PL12 15.68 dB

PL13 16.00 dB
SFO2 300.1312005 MHz

F2 - an.essin% parameters
8

sl 327
SF 75.4677562 MHz
WDw EM
58B 0
! LB 1.00 Hz
GB 0
| | I l PC 1.40
J J o ! - | |
; T y T T e T T T T =1 T T ;
200 180 160 140 120 100 80 60 40 20 0 ppm
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i Current Data Parameters
NAME JK-B-60
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 0150411
Time 15.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
1D 65536
SOLVENT cDci3
NS 157
Ds 4
SWH 17885.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
| RG 23170.5
| ow 27.800 usec
| DE 6.00 usec
I | TE 300.0 K
CNST2  145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
“ d12 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
======== CHANNEL f{ =s======
NUC1 ic
P1 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
P3 13.15 usec
26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processini rameters
Sl szr%spa
SF 75.4678329 MHz
WDow EM
SsB 0
LB 1.00 Hz
GB g
T I T T T T 3 ] T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR Spectra of Compouil3i

108



Current Data Parameters
NA

ME JK-B-180
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151120
Time 19.29
INSTRUM spect
PROBHD § mm DUL 13C-1
‘ PULPROG szgSD
SOLVENT cDCi3
NS
Ds 2
SWH 6172.839 Hz
! | FIDRES 0.094190 Hz
il AQ 53084660 sec
| RG 80.5
| } oW 81.000 usec
\ ) f | DE 6.00 usec
l'| 1 TE 300.0 K
1t | | D1 1.00000000 sec
L PL e JL TDO 1
| ======== CHANNEL 1 s=======
T i | NUC1 1H
P1 13.88 usec
8.5 8.0 7.5 7.0 6.5 ppm [ PL1 0,00 dB
SFO1 300.1318534 MHz
(=] =] - (3] 0= 0K - F2 -Prccessm% parameters
= 1= (=] L] Mo o Sl 32768
=] =] =] =] oo o SF 300.1300308 MHz
- - ™ o~ | == -— wWbw EM
| 558 0
LB 0.30 Hz
| GB 0
[ | ‘ [ PC 1.00
i ‘
1 il 1
]
P e S RIS eSS B U S i Y S S S
10 9 8 F 6 5 4 3 2 1 0 ppm
AN I \ ) | A PR
Q) (v (era< ol |a (=) (o) (@) (1x) 10)
& @ 8es9 9 = b “lN -
= === |e= e o~ | B (o9 ’
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) Current Data Parameters
NAME JK-B-180
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151120
Time 20.06
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG zgpgl0
TD 65536
SOLVENT CDCI3
NS 400
DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 512
Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89998888 sec
TDO 1
NUC1 13C
P1 10.38 usec
PL1 0.00 dB
SFO1 75.4752953 MHz
== == CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 B0.00 usec
PL2 0.00 dB
PL12 15.21dB
PL13 16.00 dB
SFO2 300.1312006 MHz
F2 - Processing parameters
sl 32768
SF 75.4677348 MHz
WDW EM
S5B 0
LB 1.00 Hz
f GB 0
“ PC 1.40
| L | 0, A SRR
200 180 160 140 120 100 80 60 40 20 0 ppm

3C-NMR Spectra of Compourisj
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Current Data Parameters
NAME -B-150

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151120
Time 19.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65636
SOLVENT CDCI3
NS 100
DS 4
SWH 179856.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384
ow 27.800 usec
DE £.00 usec
1 E 300.0 K
JJ ” CNSTZ  145.0000000
. - L D1 2 sec
il d2 0.00344828 sec
1 d12 0.00002000 sec
DELTA 0.00001322 sec
Do 1
======== CHANNEL f{ =====s==
NUC1 13C
P1 10.38 usec
20.76 usec
L1 0.00 dB
SFO1 754752952 MHz
= == CHANNEL f2 =
CPDPRG2Z waltz16
NUC2
P3 13.88 usec
B& 27.76 usec
CPD2 80.00 usec
PL2 0.00 d
PL12 15.21 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
Si 32768
SF 754677541 MHz
WDW EM
55B 0
LB 1.00 Hz
GB 0
T T T T T PC 1.40,
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR Spectra of Compouagj
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Current Data Parameters
NAME  JK-B-TPA-THI-NAPH
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 201511
ek Time 20.16
. o INSTRUM spect
¥ PROBHD 5 mm DUL 13C-1
J3 PULPR szgﬁn
Al 1L R SOLVENT  CDCI3
| I 1l 10 NS
R DS 2
i R 2 SR VA SWH 6172839 Hz
Vo D v VO R il | g 0, VIS AT O i AR FIDRES  0.084180 Hz
i STy oy AQ 5.3084660 sec
—_— T T e T . T RG 181
DW 81.000 usec
84 82 80 78 76 74 7.2 70 68 6.6 64 6.2 6.0 58 ppm DE 5.00 usec
T 300.0 K
| | D1 1.00000000 sec
P ] S I L T A TDO 1
8 g |2 |2(|88 bq
L g [ o { | ======== Stk
= S @ & 8n 3 Nuct e
bl = o~ S © N o P1 13.88 usec
b sl PL1 0.00 dB
SFO1  300.1318534 MHz
F2 - Processing Farameters
s 3276
SF 300.1300294 MHz
WDW EM
& SSB 0
Il LB 0.30 Hz
h GB 0
lj- | PC 1.00
th {
A | .
i: ¥ : !l |
| YA | | fl |
* AN A Y BN IRt ] o, _,"-..r“ f |\.__ [ _)“._ > 4 i Lk e T T I\-_\_ * S N il
: T : | : :
11 10 9 8 7 6 5 4 3 2 1 0 ppm
I L)) UL | L | |
F it i / 7K
c\-,epf-/rféu?;n o w0 3|
q|,q;q!¢~[;qlq bl & S
=| v nNS e N S o Ld "
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univ. of madras

BRUKER

HOOoOSTWUEFNYAMNMOUNAdDNNO 0N
NSO TOMOAONNCNMAN T NM-®© w o
P N TS S e e e N . e = m
o el Jp S B 52 i B B b e G0 0o a Q Current Data Parameters
HAME JK-B-58
EXENO 2
PROCNO 1
F2 - Acguisition Parameters
Date 20150408
Time 14.00
INSTRUM spect
FROBHD 5 mm DUL 13C-1
FULEROG zgpg30
TD 65536
SOLVENT CDC13
NS 567
DS : 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
RO 1.8218508 sec
EG 1824.6
oW 27.800 usec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
mmmsw=== CHANNEL fl =====as=
NUC1 13C
Pl 9.30 usec
PL1 0.00 dB
SFO1 75.4752853 MHz
PL13 16.00 d8
SFO2 300.1312005 MHz
F2 - Processing parameters
ST 32768
SF 75.4678311 MHz
WDW EM
| | | j o °
- LB 1.00 Hz
GE ' 0
X T : T . I . I T 3 I I T ; T ! T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

3C-NMR Spectra of CompourtBk
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univ. of madras (“><7

RUKER

u

s - u0 U)o DO 0 O

M ONMENMOO O — —

R el e e L e Ty [Te] ™

OO D@D W . . L.><_)
(Rl B RS R R o B ot et o =1

ciak el ety 32 ™ Current Data Parameters

HAME JE-B-58
EXPNO 3
PROCNO 1
F2 - Rocquisition Parameters

Date 20150409
Time 13.39
IRSTRUOM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65538
SOLVENT CDC13
NS 130
Ds 4
Q SWH - 17985.611 Hz
FIDRES .0.274439 Hz
N AQ 1.8219508 sec
RG 1638
oW 27.800 usec
DE 65.00 usec
TE 300.0 K
CHST2 145.0000000
Dl 2.00000000 sec
d2 0.00344828 sec
diz 0.00002000 sec
DELTA 0.00001184 sec
D0 1
1 l i mmmmm=== CHANNEL f1 —
NUC1 13c
Pl 9.30 usec
p2 18.60 usec
PL1 0.00 dB
SF01 75.4752953 MHz
= CHANNEL f2
CPDPRGZ waltzlg
NUC2 10
P3 13.15 usec
pé 26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768
SF 75.4678317 MH=z
WOW EM
55B 0
LB 1.00 Hz
| S il TR B T | T = : T4b
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR Spectra of Compoutdk
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Current Data Parameters

NAME JE-B-10
EXPNO I
PROCNO 1
F2 - Acquisition Parametars
Date_ 20150306
Time 21.17
INSTRUM spact
PROBHD S mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT CDC13
NS 4 12
Ds 2
SWH 6172 .839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 80.6
DW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=eeeeees CHANNEL fl ==ssauuww
NUC1 1H
Fl 13.15 usec
FL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing paramatars
51 32768
SF 300.1300136 MH=z
WDOW EM
S8B 0
LB 0.30 Hz
GB 0
PC 1.00

ke il Bl T

@ @ %i@@@@

'H-NMR Spectra of Compourl3|
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KOOI MANCANNT- 0N M©OWN _ugqqq:—_onwgavr-gnww
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b e e e 2

JK-B-10
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150307

Time 15.10
INSTRUM spect
PROBHD 5mm DUL 13C-1
PULPROG 2gpg30

TD 6553
SOLVENT CDCI3
NS 903

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 1149.4

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

s======== CHANMNEL f{ ========
13C

NUC1

P1 9.30 usec

PL1 0.00 dB

SFO1 75.4752953 MHz
mmmm===s CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 0.00

PL12 15.68 dB
PL13 16.00 dB

SFO2  300.1312005 MHz

Flz - Processing parameters

Sk 754677490 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
| ‘ UH l” m O
: i AL \ LU :
T ¥ T T T T e T ' T v T | : T ;
200 180 160 140 120 100 80 60 40 20 0 ppm

¥C-NMR Spectra of Compoui 13|
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130.24
130.20
128.41
127.18
126.94
126.24
125.75
122.50
122.45
120.51
118.88
108.80
108.16

253255 SZ<7
= e Tl B KER
A L)

——= 54865
———43.30

| W 1N =

F2 - Acquisition Parameters
Date, 20150307

Time 15.14
INSTRUM spect
PROBHD & mm DUL 13C-1
PULPROG pt13:

6553/
SOLVENT cDci3
NS 7

DS 4
SWH 17885.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 16384
ow 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
Il H u l l D1 2.00000000 sec
d2 0.00344828 sec
™ - 'd12 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
======== CHANNEL f{ ss======
NUC1 13C
P1 9.30 usec
Bz 18.60 usec
L1 0.00 dB
SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
Nuc2 1H
P3 13.15 usec
g‘ 26.30 usec
CPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
SFO2 300.1312005 MHz
F2 - Processin meters
sl 327
SF T5.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T : T & T ; T . T T : T T ¥ T : T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR Spectra of Compoutdl
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23 B%ﬂ

Current Data Parameters
NAME JK-B-26A
4

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150313
| Time 16.34
[ INSTRUM sgect
\ PROBHD 5 mm DUL 13C-1
| PULPROG 2930
| ™ 85536
| SOLVENT  CDCI3
1 NS 6
| i DS 2
| | SWH 6172.839 Hz
FIDRES  0,094130 Hz
({y AQ 5.3084660 sec
i I d WLl RG 128
[ e ow 81000 usec
I ¥ | .00 usec
i 11 o Me TE 300.0 K
SRR e i et B Gl SR B D1 1.00000000 sec
TDO 1
8.5 8.0 - CHAhmEL [
uc1
. 7I'.5 7.0 6.5 ppm :1 13.1355“
|11 1 0.0
T~ \ 5 SFO1  300.1318534 MHz
S 58 RIDKNIS =
=] :}_ =] q o -:l:imllo'{ @ =] ;;L‘-Pm::es;rzl}gsgaramelers
beillealh g b rlb s b adlcthnihs b2 SF 300.1300105 MHz
wow EM
ss8 0
LB 0.30 Hz
GB 0

N R Y —— ST | T | o L R ek e
10 5 4 3 2 1 0 ppm
\ i) | L L
(m" (=t < w']fs_rm"
B < < ] bz b
o “ - e e .
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118




169.12
149.27
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BRUKER

Current Data Parameters
NAME JK-B-26A
3

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150319

Time 16.33
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG  2gpg30

TD 555636
SOLVENT CDCI3
NS 408

DS 4

SWH 17986.611 Hz
FIDRES 0.274438 Hz
AQ 1.8218508 sec
RG 2580.3

DW 27.800 usec
DE 6.00 usec
TE 3000 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999938 sec
TDOD 1

SFO1 75.4752953 MHz

azmm==== CHANNEL f2 s====a==
CPDPRG2 waltz16

Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB

SFO2 300.1312005 MHz

F2 - Processing parameters
sl 32768

SF 75.4677430 MHz
wow EM

558 0

LB 1.00 Hz

GB 0

PC 1.40
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BRUKER

Current Data Parameters

NAME JK-B-26A
EXPNO z
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150319

Time 16.056

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept13s

TD 65536
SOLVENT cocia
5 150

SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8213508 sec
RG 16384

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec

di2 0.00002000 sec
DELTA 0.00001184 sec
TDO 1

==mzm=z=s CHANNEL f{ ss======
13C

NUC1
P1 9,30 usec

2 18.60 usec

L1 0.00 dB
SFO1 75.4752953 MHz
=== == CHANNEL {2 ========
CPDPRG2 waltz16
Nucz 1H
P3 13.15 usec
pd 26.30 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB

SFOz2 300.1312005 MHz

F2 - Processing parameters
32768

Si

SF 75.4677450 MHz
wDw EM

55B 0

LB 1.00 Hz

GB 0

PC 140 °



Crystallograpic data op-keto-esteRe:
CCDC Number i997379.

Computing detail

Program(s) used to solve structUBelELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997). Computer prograr8BtELXS97 (Sheldrick, 1990),
SHELXL97 (Sheldrick, 1997).

Dimethyl-4-(4-methoxyphenyl)-1-oxo-2-p-tolyl-1,2-dihydr onaphthalene-2,3-
dicarboxylate (3€)

Experimental

Crystal data

C28H2406 V =1170.06 (6) A

M, = 456.4" Z=2

a=7.5256 (2) A F(000) = 480

b =10.2095 (3) A Dy = 1.296 Mg m”
c=15.6299 (4A Mo Ko radiation,A = 0.7107: A
o = 93.990 (1)° g = 0.09 mrh

B =94.679 (1° T=29:K

vy =101.089 (2)°
Data collection

Radiation source: fine-focus seale

tube nt = 0.027

Graphite monochromator Omax = 25.0°,0min = 2.3°
2241 measured reflectio h=-8-8

4119 independent reflections k=-12-12

334¢t reflections withl > 26(1) | =-18-18
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Refinement

Refinement or?
Least-squares matrix: full

RIF? > 26(F?)] = 0.040

wR(F%) = 0.111

S=1.03

4119 reflections
311 parametel
O restraints

Special details

Refinement

Primary atom site location:
structure-invariant direct methods

Secondary atom site location:
difference Fourier map
Hydrogen site locatiorinferred
from neighbouring sites

H atoms treated by a mixture of
independent and constrained
refinement

w = 1/[6%(F5) + (0.054P)% +
0.2906°]

whereP = (F? + 2F2)/3

KX/6)max = 0.004

Apmax=0.1¢e A7

Apmin = —-0.21 e A3

Refinement of against ALL reflections. The weight&dfactorwR and goodness of f&
are based oR?, conventionaR-factorsR are based oR, with F set to zero for negative.
The threshold expression Bf > o(F?) is used only for calculating-factors(gt)etc. and is
not relevant to the choice of reflections for refirentR-factors based o are statistically
about twice as large as those base#,aandR- factors based on ALL data will be even

larger.

Fractional atomic coordinates and isotropic or egjent isotropic displacement parameters

(A%

X
c1 1.04016 (19)
c2 1.0229 (2)
H2 0.937:
c3 1.1303 (2)
H3 1.1160
C4 1.2578 (2)
H4 1.3297
C5 1.2791 (2
H5 1.3667
C6 1.17134 (19)

Y Z Uise*/ Uec
0.52685 (14) 0.34053 (9) 0.0385 (3)
0.63513 (15) 0.39596 (10) 0.0478 (4)

0.686: 0.380: 0.057°
0.66814 (17) 0.47312 (11) 0.0550 (4)
0.7407 0.5095 0.066*
0.59471 (18) 0.49645 (11) 0.0587 (5)
0.6170 0.5486 0.070*

0.48799 (1¢ 0.44251 (11 0.0550 (4
0.4387 0.4581 0.066*
0.45323 (14) 0.36521 (10) 0.04)7 (3
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C7
C8
C9
C10
Cl1
Clz
H12
Cl:c
H13
Cl4
Ci1ct
H15
Cle
H16
C17
Cle
H18A
H18B
H18C
C19
cac
H20A
H20B
H20C
Cc21
H21A
H21B
H21C
C22
C23
H23
C24
H24
C25
C26
H26
c27
H27
C28
H28A
H28B

1.1958 (2
1.0303 (2)
0.92937 (1¢
0.92853 (19)
0.8042 (2)
0.8649 (2
0.9892
0.7446 (3
0.7878
0.5606 (2)
0.4985 (2
0.3743
0.6190 (2
0.5749
0.8254 (2)
0.7520 (3
0.7824
0.790:
0.6228
1.0997 (2)
1.2394 (4
1.3518
1.258¢
1.1505
0.4758 (4)
0.567¢
0.3702
0.521¢
0.9152 (2)
0.7324 (2)
0.676(
0.6325 (2)
0.509:
0.7110 (3)
0.8952 (3)
0.952¢
0.9956 (2)
1.119¢
0.6003 (4)
0.4822
0.660¢

0.33854 (1£
0.27105 (14)
0.37508 (14
0.49101 (14)
0.58099 (14)
0.70937 (1£
0.7416
0.79111 (1¢
0.8768
0.74492 (16)
0.61764 (1€
0.5861
0.53671(16)
0.4504
0.33536 (15)
0.4012 (2
0.3208
0.473
0.3879
0.19417 (17)
0.2216 (3
0.1943
0.286:
0.1449
0.9350 (2)
0.997¢
0.9736
0.914¢
0.17131 (13)
0.16747 (15)
0.229;
0.07153 (17)
0.069
-0.02137 (16)
-0.01318 (16)
-0.072
0.08046 (15)
0.082
-0.1312 (2)
-0.1116
-0.137:
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0.30791 (1€
0.24589 (9)
0.21154 (¢
0.25739 (9)
0.23090 (9)
0.20884 (1€
0.2088
0.18672 (1€
0.1710
0.18809 (10)
0.21056 (12
0.2118
0.23124 (11
0.2458
0.12560 (10)
-0.01137 (12
~0.0363
~0.046:
~0.0088
0.17186 (11)
0.04350 (1€
0.0597
0.001¢
0.0190
0.12847 (14)
0.164;
0.1181
0.074¢
0.29922 (9)
0.30518 (9)
0.278¢
0.35007 (11)
0.352¢
0.39079 (11)
0.38729 (11)
0.416:
0.34213 (10)
0.340:
0.43490 (16)
0.4415
0.490¢

0.0446 (4
0.0397 (3)
0.0385 (3
0.0371 (3
0.0401 (3)
0.0479 (4
0.058*
0.0521 (4
0.063*
0.0509 (4)
0.0594 (5
0.071*
0.0522 (4
0.063*
0.0457 (4)
0.0833 (7
0.125*
0.125
0.125*
0.0523 (4)
0.1075 (10
0.161*
0.161
0.161*
0.0822 (7)
0.123"
0.123*
0.123"
0.0383 (3)
0.0435 (4)
0.052’
0.0536 (4)
0.064’
0.0569 (5
0.0575 (5
0.069"
0.0494 (4)
0.059"
0.0927 (8)
0.139*
0.139°



H28C  0.587: -0.215( 0.400: 0.139°
01 1.33429 (15) 0.29405 (12) 0.31246 (9) 0.0629 (3)
02 1.0894 (2 0.07656 (1: 0.16239 (¢ 0.0765 (4
03 1.17487 (19) 0.28042 (13) 0.11870 (8) 0.0680 (4)
04 0.7426 (2) 0.22389 (12) 0.10391 (8) 0.0720 (4)
Ot 0.84266 (17 0.43348 (11 0.07425 (7 0.0588 (3
06 0.42858 (19) 0.81619 (13) 0.16963 (9) 0.0736 (4)
Atomic displacement parameters’A

Ul] U22 USE Ullﬂ UZE
Cl 0.0357 (8 0.0370(7 0.0416 (8 0.0024 (6 0.0060 (6 0.0053 (6
C2 0.0525(9) 0.0418(8) 0.0484 (9) 0.0102 (7) 830(Q) 0.0000 (7)
C3 0.0607 (11) 0.0499 (9) 0.0493(9) 0.0035(8) 0DAN(8) -0.0061 (7)
C4 0.0537 (10) 0.0613(11) 0.0525(10) -0.0007 (8Y0.0102(8) -—0.0034 (8)
C5 0.0391(9) 0.0574(10) 0.0646 (11) 0.0051 (7) .08D2(8) 0.0061 (8)
CEé 0.0318 (8 0.0415(8 0.0495(8 0.0014 (6 0.0035 (6 0.0044 (6
C7 0.0355(8) 0.0419(8) 0.0577(9) 0.0070 (7) 50(T) 0.0103 (7)
C8 0.0398(8) 0.0357(7) 0.0450(8) 0.0086 (6) 90®) 0.0031 (6)
C9 0.0377(8) 0.0368(7) 0.0407 (7) 0.0038 (6) D0®) 0.0057 (6)
C10 0.0359 (8) 0.0346 (7) 0.0404 (7) 0.0035 (6) 0.0®J3  0.0064 (6)
C11 0.0462 (9 0.0358 (7 0.0380 (7 0.0076 (6 0.0027 (6 0.0035 (6
C12 0.0503 (9) 0.0400(8) 0.0504 (9) 0.0023 (7) 0.00%1  0.0060 (7)
C13 0.0724 (12) 0.0339(8) 0.0481 (9) 0.0083 (8) -000@3 0.0071 (7)
C14 0.0622 (11) 0.0471(9) 0.0459 (8) 0.0219 (8) -0005 0.0024 (7)
C15 0.0471 (10) 0.0586 (11) 0.0754 (12) 0.0143 (8) B0@) 0.0188 (9)
C1€ 0.0472 (1C 0.0434 (9 0.0674 (1C 0.0084 (7 0.0058 (8 0.0178 (8
C17 0.0515(9) 0.0404 (8) 0.0432(8) 0.0041 (7) 0.0088  0.0026 (7)
C18 0.1029 (17) 0.0871 (15) 0.0472 (10) -0.0074 (13).0%H2 (10) 0.0165 (10)
C19 0.0560 (10) 0.0487 (10) 0.0569 (10) 0.0157 (8) 90(B) 0.0045 (8)
C20 0.153 (3) 0.1032 (18) 0.0904 (17) 0.0530(18) 000@B)  0.0205 (14)
C21 0.1208 (1¢ 0.0549 (11 0.0772 (14 0.0400 (12 -0.0099 (12 0.0101 (1C
C22 0.0435(8) 0.0317(7) 0.0391(7) 0.0057 (6) 0.0®33 0.0000 (6)
C23 0.0445(9) 0.0430(8) 0.0434(8) 0.0083 (7) 0.0®J3  0.0042 (6)
C24 0.0519 (10) 0.0529 (10) 0.0541 (9) 0.0010 (8) 010B3 0.0030 (8)
C25 0.0831 (13) 0.0392 (9) 0.0477(9) 0.0033 (8) 0.0832 0.0035 (7)
C2€ 0.0863 (14 0.0385(8 0.0514 (9 0.0189 (9 0.0104 (9 0.0084 (7
C27 0.0538 (10) 0.0401 (8) 0.0563(9) 0.0140 (7) 0.0096  0.0046 (7)
C28 0.129 (2) 0.0605 (12) 0.0908 (16) 0.0013 (13) 0s08b) 0.0203(11)
O1 0.0382 (6 0.0576 (7 0.0956 (9 0.0162 (5 0.0070 (6 0.0054 (6
02 0.1068 (11) 0.0500(8) 0.0825(9) 0.0275(7) 48608) 0.0008 (6)
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03 0.0830 (9
04 0.0977 (10) 0.0488 (7)
O5 0.0773 (8
06 0.0803 (10) 0.0613 (8)

0.0626 (8

0.0510 (7

Geometric parameters (A, °)

Cl1—-C2
Cl1—Co6
C1—C10
C2—C3
C2—H2
C3—C4
C3—H3
C4—C5
C4—H4
C5—Ce6
C5—H5
C6—C7
C7—01
C7—C8
C8—C¢
C8—C19
C8—C22
C9—C10
Co—C17
C1(—C11
Cl1—-C12
Cl11—C16
C12—C13
Cl2—H12
C1=—C14
C13—H13
C14—06
C14—C15
C15—C16
Clt—H1%s
Cl6—H16

C2—C1—C6
Cc2—C1—C10
Ce—C1—C1cC

1.389 (2)
1.397 (2)
1.472 (2)
1.379 (2)
0.930(
1.369 (2)
0.9300
1.373 (2)
0.9300
1.383 (2
0.9300
1.473 (2)
1.2134 (18)
1.531 (2)
1.522 (2
1.535 (2)
1.542 (2)
1.342 (2)
1.487 (2)
1.487 (2
1.380 (2)
1.381 (2)
1.384 (2)
0.9300
1.377 3
0.9300
1.364 (2)
1.374 (2)
1.374 (2)
0.930(
0.9300

117.75 (13)
122.02 (13)
120.21 (13

0.0690 (8
0.0551 (7)

0.0415 (6
0.0852 (9)  0.0335 (7)

0.0226 (7

0.0432 (7
~0.0138 (7) .0869 (7) 0.0012 (6)

0.0144 (6

-0.0017 (6 -0.0036 (5 0.0095 (5

Cl7—04
C17—05
C18—05
C18—H18A
Cl1&—H18B
C18—H18C
C19—02
C19—-03
C20—03
C2(—H20A
C20—H20B
C20—H20C
C21—06
C21—H21A
C21—H21B
C21—H21C
C22—C23
C22—C27
C23—C24
C2:—H23
C24—C25
C24—H24
C25—C26
C25—C28
C2e—C27
C26—H26
C27—H27
C28—H28A
C28—H28B
C26—H28C

04—C17—05
04—C17—C9
0O5—C17+—C¢
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0090 (7)  0.0141 (7)

1.1990 (19)
1.3204 (19)
1.438 (2)
0.9600
0.960(
0.9600
1.186 (2)
1.331 (2)
1.444 (2)
0.960(
0.9600
0.9600
1.412 (3)
0.9600
0.960(
0.9600
1.380 (2)
1.383 (2)
1.384 (2)
0.930(
1.375 (3)
0.9300
1.379 (3)
1.506 (3)
1.373 (2
0.9300
0.9300
0.9600
0.9600
0.960(

123.66 (15)
123.29 (14)
112.94 (13



Cc3—C2—C1
C3—C2—H2
C1—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—H5
C5—Ce6—C1
C5—C6—C7
Cl1—C6—C7
01—C7—Ce€
01—C7—C8
Ce—C7—C8
Cc9—C8—C7
C9—C8—C19
Cr—C8—C1¢
C9—C8—C22
C7—C8—C2z
C19—C8—C22
C10—C9—C17
C1(—Co—Cs8
C17—C9—C8
Ccg—C1—C1
C9—C10—C11
C1—C10—C11
C1z—C11—C1¢

C12—C11—-C10

C1le—C11—C1C

C11—C12—C13
Cl11—C12—H12

Cle—C1z—H12

C14—C13—C12

C14—C1:—H13

C12—C13—H13

06—C14—C15
06—C14—C1c

121.18 (15
119.4
119.2
120.32 (15)
119.8
119.¢
119.76 (15)
120.1
120.1
120.48 (16)
119.¢
119.8
120.50 (14
119.92 (14)
119.58 (13)
122.60 (15
121.18 (14)
116.07 (12
110.59 (11)
110.62 (12)
107.56 (12
113.30 (12)
104.74 (11
109.74 (12)
122.91 (13)
122.15 (13
114.88 (12)
120.24 (13
121.87 (13)
117.65 (12)
117.89 (14
123.18 (14)
118.88 (12
121.32 (15)
119.3
119.2
119.67 (15)
120.
120.2
115.00 (16)
125.43 (1€

O5—C1&—H18A
05—C18—H18B
H18A—C1&—H18B
05—C18—H18C
H18A—C18—H18C
H18B—C1&—H18C
02—C19—-03
02—C1¢—C8
03—C19—C8
03—C20—H20A
03—C2(—H20B
H20A—C20—H20B
03—C2(—H20C
H20A—C20—H20C
H20B—C20—H20C
06—C21—H21A
06—C21—H21B
H21A—C21—H21B
06—C21—H21C
H21A—C21—H21C
H21B—C21—H21C
C23—C22—C27
C2:—C22—C8
C27—C22—C8
C22—C23—C24
C2z—C2=—H23
C24—C23—H23
C2t—C24—C2:
C25—C24—H24
C23—C24—H24
C24—C25—C2¢
C24—C25—C28
C2e—C25—C2¢
C27—C26—C25
C27—C26—H26
C2t—C2e—H2¢€
C26—C27—C22
C2¢—C27—H27
C22—C27—H27
C25—C28—H28A
C2t—C2&6—H28B
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109.f
109.5
109.t
109.5
109.5
109.f
124.44 (15)
126.23 (15
109.33 (13)
109.5
109.f
109.5
109.t
109.5
109.5
109.f
109.5
109.t
109.5
109.5
109.
118.00 (14)
122.47 (13
119.53 (13)
120.40 (15)
119.¢
119.8
121.70 (16
119.2
119.2
117.36 (15
121.8 (2)
120.81 (19
121.52 (16)
119.2
119.2
120.94 (16)
119.F
119.5
109.5
109.f



C1t—C14—-C1c
C16—C15—C14
Cle—C15—H15
C14—C15—H15
C15—C16—C11
Clt—Cle—H16
Cl11—C16—H16
C6—C1—C2—C3
C1(—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C4—-C5—C6—C7
C2—C1—C6—C5
C10—C1—C6—C5
C2—C1—C6—C7
C10—C1—C6—C7
C5—C6—-Cr—01
Cl1—C6—C7—01
C5—C6—C7—C8
C1—C6—C7—C8
01—C7—C8—C9
Ce—C7—C8—C8
01—C7—C8—C19
C6—C7—C8—C19
01—C7—C8—C2z
C6—C7—C8—C22
Cr—C8—C9—C1cC
C19—C8—C9—C10
C22—C8—C9—C10
C7—C8—C9—C17
C19—C8—C9—C17
C2—C8—C9—C17
C17—C9—C10—C1
C8—C9—C10—C1
Cli—Cs—C1(—C11
C8—C9—C10—C11
C2—C1—C1(—CS
C6—C1—C10—C9
Cc2—C1—C10—C11

119.57 (15
120.27 (17)
119.¢
119.9
121.27 (15)
119.2
119.4
-0.6 (2)
~179.19 (14
0.4 (3)
0.3 (3)
-0.7 (3
0.5 (2)
179.96 (15
0.1 (2)
178.74 (14)
~179.29 (13
-0.7 (2)
-20.2 (2
159.22 (15)
155.47 (14)
-25.1 (2
~146.10 (15)
38.16 (17
~25.2 (2)
159.05 (13)
91.51 (17
-84.24 (15)
~29.46 (18
~148.52 (14)
87.78 (16)
153.32 (12
34.26 (17)
-89.44 (14
~177.56 (13)
5.4 (2)
8.2 (2
~168.83 (13)
~170.09 (14
11.4 (2)
4.4 (2)

H28A—C2&6—H28B
C25—C28—H28C
H28A—C2&6—H28C
H28B—C28—H28C
C19—03—C20
Cl/i—05—C1¢
C14—06—C21

C11—C12—C13—C14
Cl1z—C1=—C14—-0¢
C12—C13—C14—C15
06—C14—C15—C16
C1:—C14—-C1=—Cl1¢c
C14—C15—C16—C11
C1z—C11—C1e—C1t
C10—C11—C16—C15
C10—C9—C17—04
C8&—Co—C17—04
C10—C9—C17—05
C8&—Co9—C1/—0¢
C9—C8—C19—-02
C7—C8—C19—02
C2z—C8—C1¢—-02
C9—C8—C19—03
Cr—C8—C1¢—-03
C22—C8—C19—03
C9—C8—C22—C23
Cr—C8—C2z—C2¢
C19—C8—C22—C23
Co—C8—-C22—C27
C7—C8—C22—C27
C19—C8—C22—C27
C21—C22—C2:—C24
C8—C22—C23—C24
C2z—C2:—C24—C2¢

C23—C24—C25—C26

C23—C24—C25—C28
C24—C2t—C26—C27

C28—C25—C26—C27

C2t—C2e—-C27—C2z

C23—C22—C27—C26

C8—C22—C27—C26
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109.f
109.5
109.t
109.5
115.56 (15)
116.25 (13
118.23 (17)
1.2 (2)
178.48 (15
-0.7 (2)
~179.47 (16)
-0.2 (3
0.7 3)
-0.2 (2
177.47 (15)
~138.46 (18)
38.7 (2
45.2 (2)
~137.56 (14
~135.20 (19)
103.9 (2)
-9.5 (2
44.87 (18)
~76.01 (17
170.60 (13)
7.84 (19)
128.45 (14
-116.35 (15
~173.06 (12
~52.45 (16
62.75 (17)
-2.6 (2
176.56 (13)
0.8(2)
1.7 (2)
~176.07 (17)
-2.5(2
17513} (
0.8 (2
1.8 (2)
~177.35 (14)



C6—C1—C1(—C11
C9—C10—C11—C12
C1—C1(—C11—C1z
C9—C10—C11—C16
C1—C10—C11—C16
C1le—C11—C1lz—C1z
C10—C11—C12—C13

Crystallograpic data of-keto-este®d:

CCDC Number i4450132.

Computing details

Program(s)

used

-174.13 (12 02—C1¢—03—C2( 2.7 (3

-117.13 (17) C8—C19—03—C20 -177183 (
68.45 (18 04—C17—05—C1¢ 1.2(3)

65.36 (19) C9—C17—05—C18 177.56 (16)

-109.06 (16) C15—C14—06—C21  -1661%%
-0.7 (2 C1:—C14—06—C21 14.3(2

-178.28 (14)

to solve struct@¢ELXO7 (Sheldrick, 1990

program(s) used to refine structugetELXL97 (Sheldrick, 1997).

Dimethyl-4-oxo-3-phenyl-3,4-dihydro-1,1'-binaphthyl-2,3-dicar boxylate (9d)

Experimental

Crystal data

Cs0H2:05
M, = 462.48
Monoclinic, P2/c

Hall symbol: -P 2ybc

a=16.2811 (9) A
b =10.0247 (5) A

F(000) = 968
D. = 1.308 Mg m
Mo Ka radiation A = 0.7107: A

Cell parameters
from 4122 reflections

0 =2.5-25.0°
i =0.09 mm
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c=15.5040 (9) A T=296K

B =111.902 (2)° Block, colourless
V=2347.8 2A 0.3Cx 0.2Ex 0.2 mm
Z=4

Data collection

Kappa Apexll CCD Diffractomete 4122 independent reflections
Radiation sourc fine-focus seale: 3262 reflections with > 2(1)

tube
Graphite monochromator R.=0.042
o & ¢ scans 0. =25.0°0. =2.5°
Absorption correctiol multi-scal _
SADABS (Bruker, 2008) h=-19-19
T.=0.974T.=0.978 k=-11-11
2569: measured reflectio | =-18-18
Refinement
Primary atom site
Refinement orf- location: structure-invariant direct

methods

Secondary atom site

location: difference Fourier map
Hydrogen site location: inferred
from neighbouring sites

Least-squares matrix: full

R[F. > 26(F)] = 0.039

wR(F) = 0.119 H-atom parameters constrained
w = 1/[o(F.) + (0.070(P) +

S=1.04 0.317]
whereP = (F: + 2F.)/3

4122 reflections (Alo)..= 0.002

31¢ parametel Ap.=0.2e A

0 restraints Ap.=-0.15e A

Soecial details
Refinement

Refinement of against ALL reflections. The weight&dfactorwRand goodness
fit Sare based oR, conventionaR-factorsRare based dn withFset to zero fc
negativeF. The threshold expression Bf>c(F) is used only for -calculating
factors(gt)etc. and is not relevant to the choice of reflectitmsrefinementR-factors base
onF are statistically about twice as large as thosedanF, andR- factors based on AL
data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic
displacement parameters (A?)

X Y z U.*U.
C1 0.16810 (10) 0.79300 (15) 0.08703 (10) 0.0381 (4)
C2 0.15819 (10) 0.64702 (14) 0.07613 (10) 0.0364 (3)
C3 0.10938 (11) 0.59202 (17) -0.00964 (11) 0.0481 (4)
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H3
C4
H4
C5
H5
C6
H6
C7
C8
C¢
C1c
C1
C12
C13
H13
Cl4
H14
C15
H15
Cle
H1€
C17
C18
H18
C19
H19
C20
H20
C21
C2z
H22
Cc2¢
H23
C24
H24
C25
H25
C26
H26
C27
C2¢
H28A
H28B

0.085¢
0.09604 (17
0.0629
0.13226 (12)
0.1224
0.18295 (11)
0.2079
0.19714 (9)
0.25385 (9)
0.24868 (¢
0.17985 (&
0.31149 (1€
0.38377 (10)
0.40609 (11)
0.3725
0.47591 (13)
0.4887
0.52846 (14)
0.5764
0.51020 (17
0.546:
0.43703 (11
0.41625 (14)
0.4509
0.34646 (15)
0.3333
0.29386 (12)
0.2462
0.08688 (9)
0.01590 (11
0.025¢
~0.06846 (11
-0.1151
~0.08400 (11)
-0.1411
-0.01457 (11)
-0.0248
0.07010 (10)
0.1166
0.30751 (11
0.31288 (1€
0.362(
0.3345

0.646¢
0.45625 (1€
0.4193
0.37531 (17)
0.2838
0.42900 (15)
0.3730
0.56571 (14)
0.62674 (13)
0.75887 (14
0.84532 (14
0.53719 (14
0.46701 (14)
0.47718 (16)
0.5317
0.40870 (19)
0.4152
0.3286 (2)
0.2830
0.31711 (1¢
0.263¢
0.38464 (1€
0.37321 (19)
0.3193
0.4397 (2)
0.4307
0.52230 (16)
0.5675
0.83404 (14)
0.89851 (1€
0.950:
0.88684 (1€
0.9318
0.80933 (19)
0.8008
0.74406 (18)
0.6914
0.75662 (16)
0.7124
0.82461 (1£
0.9993 (2
1.038¢
0.9448
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~0.061-
~0.01856 (1:
-0.0761
0.05851 (12)
0.0529
0.14373 (11)
0.1947
0.15443 (10)
0.24366 (9)
0.25757 (1C
0.18459 (1C
0.31924 (1€
0.30968 (11)
0.23040 (13)
0.1814
0.22422 (17)
0.1707
0.2979 (2)
0.2934
0.37514 (1¢
0.423’
0.38425 (17
0.46430 (14)
0.5132
0.47101 (13)
0.5242
0.39806 (11)
0.4036
0.18891 (10)
0.12212 (12
0.077(
0.12188 (17
0.0773
0.18702 (12)
0.1864
0.25348 (12)
0.2978
0.25435 (10)
0.2996
0.34507 (1€
0.44990 (1€
0.439;
0.5047

0.058"
0.0551 (5
0.066*
0.0518 (4)
0.062*
0.0409 (4)
0.049*
0.0329 (3)
0.0314 (3)
0.0325 (3
0.0342 (3
0.0351 (3
0.0385 (4)
0.0474 (4)
0.057*
0.0665 (6)
0.080*
0.0784 (7)
0.094*
0.0726 (7
0.087’
0.0513 (4
0.0659 (6)
0.079*
0.0636 (5)
0.076*
0.0459 (4)
0.055*
0.0349 (3)
0.0467 (4
0.056’
0.0535(4)
0.064*
0.0530 (4)
0.064*
0.0505 (4)
0.061*
0.0412 (4)
0.049*
0.0385 (4
0.0809 (7
0.121°
0.121*



H28C  0.275¢ 1.068¢ 0.458: 0.121*
c2¢ 0.21036 (11 0.99078 (1t 0.18912 (11 0.0402 (4
C30 0.33376 (13) 1.12616 (17) 0.20682 (16) 0.0634 (5)
H30A  0.3000 1.1772 0.1528 0.095*
H30B  0.3938 1.1185 0.2106 0.095*
H30C  0.3328 1.1701 0.2615 0.095*
o1 0.16230 (10) 0.86806 (12) 0.02391 (8) 0.0600 (4)
02 0.38451 (8) 0.80178 (12) 0.38594 (8) 0.0537 (3)
03 0.26227 (8) 0.91803 (12) 0.37103 (8) 0.0529 (3)
04 0.16556 (& 1.08759 (11 0.18169 (1C 0.0598 (4
05 0.29551 (7 0.99458 (1C 0.20016 (8 0.0473 (3
Atomic displacement parameters (A%

U U- U U- U U
Cl1 0.0417(9 0.0377(8 0.0356(8 0.0073(7 0.0153(7  0.0078 (7
C2 0.0399(8 0.0359(8 0.0343(8 0.0049 (6 0.0150 (7 0.0018 (6
C3 0.0555(1C 0.0518 (1C 0.0328 (8 0.0083 (8 0.0118 (8 0.0031 (7
C4 0.0598 (11) 0.0539 (10) 0.0411 (10) —-0.0014 (9) 0.0067 (8) —0.0127 (8)
C5 0.0575(11) 0.0372 (9) 0.0530 (10) -0.0052 (8) 0.0115(9) -0.0079 (8)
C6 0.0449 (9) 0.0340(8) 0.0417 (9) 0.0027 (7) 0.0136 (7) 0.0023 (7)
C7 0.0337(8) 0.0323(7) 0.0331(8) 0.0044 (6) 0.0129 (6) 0.0016 (6)
C8 0.0311(7) 0.0316(7) 0.0329 (7) 0.0031(6) 0.0136(6) 0.0037 (6)
C9 0.0326(8) 0.0327(7) 0.0332(8) 0.0023(6) 0.0133(6) 0.0031 (6)
C10 0.0371(8) 0.0284 (7) 0.0372(8) 0.0049 (6) 0.0140(7) 0.0040 (6)
C11 0.0357 (8 0.0286(7) 0.0364 (8 -0.0007 (6 0.0082 (6  0.0024 (6
C1z 0.0327 (8 0.0261 (7 0.0479(9 -0.0012 (6 0.0050 (7  -0.0009 (6
C1% 0.0415(9 0.0391(9 0.0622 (11 0.0002 (7 0.0201 (8 -0.0015 (8
C14 0.0533 (11) 0.0512 (11) 0.1047 (17) —-0.0016 (9) 0.0408 (12) -0.0132 (11)
C15 0.0455 (12) 0.0478 (12) 0.139(2) 0.0058 (9)  0.0312 (14) -0.0103 (13)
C16 0.0403 (11) 0.0400 (10) 0.1085 (18) 0.0096 (8)  —0.0057 (11) 0.0046 (11)
C17 0.0406 (9) 0.0313(8) 0.0611 (11) —-0.0005 (7) —0.0053(8) 0.0022 (8)
C18 0.0685 (13) 0.0484 (11) 0.0542 (12) 0.0012 (10) -0.0077 (10) 0.0175 (9)
C19 0.0792 (14) 0.0620 (12) 0.0410 (10) —-0.0064 (11) 0.0125(9)  0.0145 (9)
C20 0.0527 (10) 0.0454 (9) 0.0375(9) -0.0008 (8) 0.0144 (8) 0.0053 (7)
C21 0.0377(8 0.0307 (7 0.0349(8 0.0035(6  0.0120 (6  -0.0024 (6
C2Z 0.0470 (1C 0.0438(9 0.0464 (9 0.0113(7 0.0142(8  0.0118 (7
C2Z 0.0401(9 0.0548 (1C 0.0578 (11 0.0141(8  0.0093 (8  0.0059 (9
C24 0.0371(9) 0.0634 (11) 0.0585 (11) 0.0023 (8) 0.0179 (8) -0.0074 (9)
C25 0.0468 (10) 0.0625 (11) 0.0457 (10) —0.0034 (8) 0.0215(8) 0.0029 (8)
C26 0.0387 (9) 0.0479 (9) 0.0351(8) 0.0044 (7) 0.0116(7) 0.0052 (7)
C27 0.0418 (9) 0.0338(8) 0.0395(8) 0.0000(7) 0.0146(7) 0.0019 (6)
C28 0.0880 (16) 0.0793 (15) 0.0690 (14) —0.0087 (12) 0.0218 (12) -0.0405 (12)
C29 0.0465 (9) 0.0314 (8) 0.0451(9) 0.0049 (7) 0.0199 (7) 0.0042 (7)
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C3C 0.0635 (12

01
02
03
04
05

0.0932 (10
0.0407 (7)
0.0536 (7)
0.0595 (8)
0.0446 (7)

Geometric parameters (A, ©)

Cl1-01
Cl1—C2
C1—C10
C2—C3
c2—Cv
C3—C4
C3—H3
C4—Ct
C4—H4
C5—C6
C5—H5
C6—C7
C6—H6
Cr—C8
C8—C9
C8—C11
Co—C27
Co—C1C
Cc1—C2¢
cio0—C21
C11—C20
Cl11—C12
C12—C13
Cl12—C17
C13—C14
C13—H13
Cl4—C1ct
Cl4—H14
Cl1t—Ci1e¢
C15—H15
Cl16—C17

01—C1—C2
01—C1—C10
Cc2—C1—C10
C3—C2—C7

132

0.0297 (11
0.0308 (7

0.0025 (6)
0.0168 (6)
0.0346 (7)
0.0241 (6)

0.0386 (9 0.0891 (15 -0.0128 (9
0.0454 (7 0.0457 (7 0.0076 (6
0.0526 (7) 0.0544 (7) 0.0012 (5)
0.0518 (7) 0.0510 (7) 0.0005 (5)
0.0306 (6) 0.0944 (10) 0.0112 (5)
0.0303 (5) 0.0693 (8) -0.0018 (5)
1.2100 (17) C16—H16
1.475 (2) C17—C18
1.544 (2) C18—C19
1.384 (2) C18—H18
1.402 (2) C19—C20
1.377 (2) C19—H19
0.930( C2(—H2C
1.381 (2 C21—C2¢€
0.930( C21—C27
1.379 (2) C22—C23
0.9300 C22—H22
1.389 (2) C23—C24
0.9300 C23—H23
1.479 (2) C24—C25
1.3496 (19) C24—H24
1.4964 (19) C25—C26
1.491 (2 C25—H25
1.5301 (19 C26—H26
1.534 (2 C271—02
1.544 (2) C27—03
1.364 (2) C28—03
1.425 (2) C28—H28A
1.409 (2) C28—H28B
1.422 (2) C28—H28C
1.362 (2) C29—04
0.9300 C29—05
1.397 (3 C3(—O05
0.930( C3(—H30A
1.342 (3 C3(—H30B
0.9300 C30—H30C
1.422 (3)
123.51 (14) C18—C17—C12
121.66 (14) C18—C17—C16
114.68 (12) C12—C17—C16
120.83 (14) C19—C18—C17

~0.0049 (9
0.0164 (6
~0.0041 (6)
~0.0182 (6)
0.0078 (6)
0.0022 (5)

0.9300
1.408 (3)
1.355 (3)
0.9300
1.405 (3)
0.9300
0.930(
1.383 (2
1.390 (2
1.377 (2)
0.9300
1.370 (3)
0.9300
1.378 (2)
0.9300
1.379 (2)
0.930(
0.930(
1.1970 (1€
1.3427 (19)
1.444 (2)
0.9600
0.9600
0.9600
1.1934 (18)
1.3325 (19)
1.4458 (1€
0.960(
0.960(
0.9600

119.33 (16)
122.32 (18)
118.35 (19)
120.80 (17)



C3—C2—C1
Cr—C2—C1
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C6—C5—C4
Ce—Ct—H5
C4—CEt—H5
C5—C6—C7
C5—C6—H6
C7—C6—H6
C6—C7—C2
C6—C7—C8
Cc2—C7—C8
C9—C8—C7
C9—C8—C11
Cr—C8—C11
ce—Ce—C27
ce&—Ce—C1c
C27—C9—C10
C9—C10—C29
C9—C10—C1
C29—C10—C1
C9—C10—C21
C29—C10—C21
C1—C10—C21
C2(—C11—-C1z
C2(—C11—-Cs8
Cl1=—C11—-Cs8
C13—C12—C17
C13—C12—C11
Cl7—C12—C11
C14—C13—C12
C14—C13—H13
C12—C13—H13
C13—C14—C15
C1:—C14—H14
C1t—C14—H14
Cle—C1—C14
C16—C15—H15

120.29 (14
118.87 (13
120.18 (15)
119.9
119.9
119.56 (16)
120.2
120.2
120.60 (15)
119.]

119.]
120.85 (14
119.6
119.6
117.95 (13)
122.53 (13)
119.49 (13)
120.07 (13)
121.46 (13)
118.33 (12
121.47 (13
120.65 (13
117.85 (12)
111.68 (12)
108.73 (11)
106.71 (11)
112.69 (11)
111.94 (11)
104.62 (11)
119.80 (14
119.15 (13
121.04 (13
118.27 (15)
123.11 (14)
118.60 (15)
121.23 (18)
119.4
119.4
120.3 (2)
119.¢

119.¢
120.47 (19
119.8

Cl¢—C1&—H18
Cli—C1&—H18
C18—C19—C20
C18—C19—H19
C20—C19—H19
C11—C20—C19
C11—C20—H20
C19—C20—H20
C26—C21—C22
C2¢—C21—C1C
C2z—C21—C1C
C2:—C2z—C21
C23—C22—H22
C21—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C23—C24—C25
C23—C24—H24
C2t—C24—H24
C24—C25—C2¢
C24—C25—H25
C26—C25—H25
C25—C26—C21
C25—C26—H26
C21—C26—H26
02—C27—03
02—C27—C9
03—C27—C9
03—C26—H28A
03—C26—H28B
H28A—C2&—H28B
03—C28—H28C
H28A—C28—H28C
H28B—C28—H28C
04—C29—05
04—C29—C10
05—C29—C10
O5—C30—H30A
O5—C3(—H30B
H30A—C3(—H30B
0O5—C3(—H30C
H30A—C30—H30C
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119.¢
119.¢
120.33 (18)
119.8
119.8
121.12 (17)
119.4
119.4
118.07 (14)
122.55 (13
119.31 (13
120.91 (15
119.5
119.5
120.28 (16)
119.9
119.9
119.66 (16)
120.2

120.:
120.14 (1€
119.€

119.9
120.94 (15)
119.5
119.5
123.92 (14)
125.99 (14)
110.06 (13)
109.5

109.5

109.F

109.5
109.5
109.5
123.93 (14)
126.37 (14)
109.68 (12)
109.5

109.f

109.5

109.F

109.5



Cl14—C15—H15
C1t—C1e—C17
C15—C16—H16
C17—C16—H16
01—C1—C2—C3
C10—C1—C2—C3
01—C1—C2—C7
ci0—Ci1—-C2—C7
Cr—C2—C3—C4
C1—C2—C3—C4
C2—C3—C4—Cs
C3—-C4—-Cc—C6
C4—C5—C6—C7
C5—C6—C7—C2
C5—C6—C7—CS8
C3—C2—C7—C6
C1—C2—C7—C6
C3—C2—C7—C8
C1—C2—C7—C8
Ce—C7—C8—C¢
C2—C7—C8—C¢
Ce—C7—C8—C11
Cc2—C7—C8—C11
C7—C8—C9—C27
C11—C8—C9—C27
C7r—C8—C9—C10
C11—C8—C9—C10
C8—C9—C10—C29
C27—C9—C10—C29
ce—Cs—Cl1—C1
C21—C%—C1(—-C1
Cce—Ce—C1(—C21
C27—C9—C10—C21
01—C1—C10—C9
C2—C1—C10—C9
01—C1—C10—C29
C2—C1—C10—C29
01—C1—C10—C21
c2—C1—Ci10—C21
Co—C8—-C11—-C2C
Cr—C8—C11—-C2C
Co—C8—-C11—-C1z
Cr—C8—C11—C12

119.¢
121.34 (19
119.3

119.3

~25.2 (2)
150.51 (14)
156.37 (15)
~27.94 (19)
2.1 (2)
~176.34 (15
-0.5(3
~1.2(3

1.4 (3)

0.2 (2)
~177.57 (14)
~1.9 (2)
176.53 (13)
175.92 (13)
-5.6 (2)
~163.65 (14
18.63 (19
12.1 (2
~165.60 (13)
~177.39 (12)
7.0 (2)

4.44 (19)
~171.20 (12)
~153.22 (13)
28.54 (17)
-35.74 (17
146.02 (12
79.77 (16
~98.47 (14)
~137.75 (15)
46.48 (16)
~17.15 (19)
167.07 (12)
101.63 (17)
~74.14 (15)
63.14 (19
~112.57 (15
~117.28 (15
67.01 (18)

H30B—C3(—H30C
C21—03—C2¢
C29—05—C30

C11—C12—C13—C14
C12—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C17
C13—C12—C17—C18
Cl11—C1z—C17—C1¢
Cl:—C1z—C17—C1¢
Cl11—C1z—C17—C1¢
C15—C16—C17—C18
C15—C16—C17—C12
C12—C17—C18—C19
C16—C17—C18—C19
C17—C18—C19—C20
C12—C11—C20—C19
C8—C11—C20—C19
Cl&e—-C1—-C2(—C11
Ce—C1(—C21—C2¢
C2¢—-C1(—C21—C2¢
C1—C10—C21—C26
C9—C10—C21—C22
C29—C10—C21—C22
C1—-C10—C21—C22
C26—C21—C22—C23
C10—C21—C22—C23
C21—C22—C23—C24
C22—C2:—C24—C2¢
C2:—C24—-C2:—C2¢
C24—C25—C2¢—C21
C22—C21—C26—C25
C10—C21—C26—C25
C8—C9—C27—02
C10—C9—C27—02
C8—C9—C27—03
C10—C9—C27—03
C9—C10—C29—04
C1—C1(—-C2¢—-01
C21—C1(—-C2¢—-01
Co—C1(—-C2¢—-05
C1—C10—C29—05
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109.F
116.34 (14
115.79 (13)

179.78 (15)
-1.5 (3)

0.7 3)

0.4 (3)
179.80 (15)
0.(2)

0.2 (2
~178.67 (15
179.51 (19)
-0.9 (3)
-0.1(3)
179.48 (18)
-0.4 (3)

0.7 (2)
~179.70 (15)
0.1(3

1.91 (19
~124.97 (15
119.85 (14)
~174.90 (13)
58.23 (18)
~56.95 (16)
0.8 (2)
177.71 (15)
-1.0 (3)

0.7 (3
-0.1(3
-0.2(3

-0.2 (2)
~177.01 (14)
40.4 (2)
~141.34 (15)
~141.53 (14)
36.70 (17)
~139.09 (17)
102.22 (18
~11.7 (2
42.71 (16
~75.98 (15)



C2(—C11—C1z—C1:  179.95 (15 C21—C1(—-C2¢—0¢ 170.12 (12

C8&—C11—C1z—C1z 0.4 (2 02—C27—03—C2¢ 3.9 (2
C20—C11—C12—C17 -1.2(2) C9—C27—03—C28 -174.18 (15)
C8—C11—C12—C17  179.19 (13) 04—C29—05—C30 2.5 (2)
C17—C12—C13—C14 1.0(2) C10—C29—05—C30 -179.22 (14)

Crystallograpic data of-keto-este®qg:
CCDC Number i9438503.

Computing detail

Program(s) used to solve structuBelELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997). Computer prograr8BtELXS97 (Sheldrick, 1990),
SHELXL97 (Sheldrick, 1997).

Dimethyl-1-oxo-4-(pyr en-4-yl)-2-(thiophen-2-yl)-1,2-dihydr onaphthalene-
2,3-dicar boxylate (99)

Experimental

Crystal data

Ca4H2505S V=2537.9 (4A°

M, = 542.58 Z=4

a=10.9268 (10) A F(000) = 1128

b=18.9670 (14A Dx=1.42(Mgm

c=12.2628 (9) A Mda radiation,k = 0.71073 A
o =90° n=0.17mm*

B =93.030 (2)° T=296 K

y = 90° 0.25 x 0.25 x 0.20 mm

Data collection
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Radiation source: fine-focus seale

tube

Graphit¢ monochromatc
21576 measured reflections
4457 independent reflections
3341 reflections withl > 26(1)

Refinement

Refinement orF?
Least-squares matrix: full

R[F? > 25(F?)] = 0.039

wR(F?) = 0.102

S=1.04

4457 reflections
40¢ parametel
147 restraints

Special details

Refinement

int = 0.031

Omax = 25.C°, Oin = 2.C°
h=-12-12
k=-22-22
| =-14-14

Primary atom site location:
structure-invariant direct methods

Secondary atom site location:
difference Fourier map
Hydrogen site location: inferred
from neighbouring sites

H atoms treated by a mixture
independent and constrained
refinement

w = 1/[6%(F5) + (0.038®)* +
1.1907P]

whereP = (F? + 2FA)/3
KX/6)max = 0.035
Apmax=0.22e A7

Apmin = —-0.22 e A3

Refinement of? against ALL reflections. The weight&dfactorwR and goodness of &
are based oR? conventionaR-factorsR are based oR, with F set to zero for negative.
The threshold expression Bt > 6(F?) is used only for calculating-factors(gt)etc. and is
not relevant to the choice of reflections for refirent.R-factors based oR? are statistically
about twice as large as those base#,aandR- factors based on ALL data will be even

larger.

Fractional atomic coordinates and isotropic or egjent isotropic displacement parameters

(A%
X Y z Uisc®/ Uec Ocec. (<1)
C1 0.96828 (1€ 0.11067 (1C 0.90164 (1t 0.0320 (4
c2 1.0708 (2) 0.11714 (11) 0.97370 (16) 0.0415 (5)
H2 1.139¢ 0.089: 0.963¢ 0.050*
C3 1.0716 (2) 0.16390 (12) 1.05966 (17) 0.0477 (6)
H3 1.1399 0.1664 1.1080 0.057*
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C4
H4
Cs
H5
Ccé
c7
cs
c9
C10
C1t
C16
H16A
H168
H16C
C17
c18
H18A
H18B
H18C
ci¢
C20
H20
c21
H21
c2z
c23
H23
c24
H24
C25
C26
H26
c27
H27
c28
H28
C29
C3C
H30
C31
H31

0.9731 (2)
0.9738
0.8731 (2
0.8077
0.86883 (1¢
0.76264 (19)
0.73844 (17)
0.85584 (1€
0.96161 (18)
0.65896 (1¢
0.6091 (2)
0.6237
0.634¢
0.5232
0.84616 (1€
0.9087 (3)
0.8318
0.938"
0.9669
0.66477 (17
0.55002 (18)
0.5160
0.48472 (1¢
0.4085
0.53065 (1€
0.4643 (2)
0.3898
0.5072(2)
0.4606
0.62262 (19)
0.6688 (2)
0.6229
0.7806 (2
0.8085
0.8517 (2)
0.9279
0.80935 (18)
0.87809 (1€
0.9557
0.83406 (18)
0.8818

0.20672 (12)
0.2374
0.20401 (11
0.2345
0.15603 (1€
0.15550 (11)
0.08695 (10)
0.04510 (9
0.05805 (9)
0.04476 (11
~0.06628 (13)
~0.0497
~0.114¢
~0.0629
~0.01356 (1(
~0.12959 (12)
~0.1402
~0.170¢
-0.1152
0.10326 (1€
0.07443 (11)
0.0457
0.08712 (11
0.0660
0.13070 (1€
0.14590 (12)
0.1236
0.19114 (12
0.2006
0.22575 (10)
0.27433 (12)
0.2855
0.30624 (12
0.3390
0.29025 (11)
0.3115
0.24205 (10)
0.22445 (1€
0.2438
0.18065 (10)
0.1712

1.07487 (17)  0.0498 (6)
1.1340 0.060*
1.00231 (17 0.0451 (5
1.0107 0.054*
0.91630 (15 0.0351 (5
0.83793 (16)  0.0376 (5
0.77212 (15)  0.0321 (4
0.75499 (14  0.0296 (4
0.81266 (14)  0.0297 (4
0.84991 (1€  0.0392 (5
0.9181 (2) 0.0595 (7)
0.9916 0.089*
0.913¢ 0.089’
0.8979 0.089*
0.67263 (1€ 0.0354 (5
0.6360 (2) 0.0641 (7)
0.5981 0.096*
0.674: 0.096*
0.5843 0.096*
0.66500 (15 0.0320 (4
0.64239 (17)  0.0800 (
0.6942 0.048*
0.54525 (1€ 0.0416 (5
0.5322 0.050*
0.46670 (1€ 0.0350 (5
0.36525 (18)  0.0458 (5)
0.3492 0.055*
0.29377 (1€ 0.0471 (6
0.2298 0.057*
0.31202 (16)  0.0393 (
0.23984 (17)  0.0494 (6)
0.1762 0.059*
0.2602:(18)  0.0507 (6
0.2108 0.061*
0.35287 (17)  0.0425 (5)
0.3651 0.051*
0.42891 (15)  0.0a32 (
0.52708 (1€ 0.0366 (5
0.5398 0.044*
0.60193 (16)  0.0336 (
0.6653 0.041*
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C32 0.71588 (17) 0.14808 (9) 0.58717 (15) 0.0301 (4
C33 0.64720 (17) 0.16243 (9) 0.48784 (15) 0.0305 (4
C34  0.69379 (17 0.2096€(10) 0.40935 (1t 0.0314 (4
01 0.69195 (15) 0.20459 (8) 0.82754 (13) 0.0577 (5)
02 0.58943 (1€ 0.07161 (¢ 0.90895 (1€ 0.0782 (6
03 0.67768 (14) -0.02357 (7) 0.84489 (12) 0.0491 (4
04 0.80019 (18) -0.00824 (9) 0.58233 (13) 0.0650 (5
05 0.89193 (14 -0.07340 (7 0.71283 (11 0.0444 (4
S1 1.12323 (15) 0.02883 (10) 0.65482 (12) 0.0435 (4 0.691 (3)
C11  1.0763 (11 0.0203 (8 0.7846 (7 0.033 (2 0.691(3)
C12 1.1467 (13) -0.0255 (7) 0.8443 (10) 0.063 (3) .69D(3)
H12 1.1326 -0.0365 0.9164 0.076* 0.691 (3)
Clc  1.2445 (14 -0.0553 (8 0.7873 (9 0.0561 (18 0.691(3)
H13 1.3016 -0.0877 0.8158 0.067* 0.691 (3)
Cl4  1.2407 (1C -0.0290 (6 0.6863 (9 0.054 (2 0.691(3)
H14  1.2979 -0.0413 0.6361 0.064* 0.691 (3)
St 1.1578 (8) -0.0323 (4) 0.8685 (6) 0.0512 (11) .309 (3)
Cl1 1.071(2 0.0236 (17 0.7853 (15 0.035 (5 0.30¢ (3)
Cl12' 1.1315(17) 0.0266 (11) 0.6919 (11) 0.065 (4) 0.309 (3)
H12  1.106¢ 0.060:" 0.640" 0.077* 0.30¢ (3)
C13" 1.230(2) -0.0186 (15) 0.666 (2) 0.053 (3) 09.38)
H13' 1.2676 -0.0253 0.6010 0.063* 0.309 (3)
Cl4 1.252 (3 -0.049 (2 0.7639 (19 0.055 (4 0.30¢ (3)
H14'" 1.3186 -0.0786 0.7751 0.065* 0.309 (3)
Atomic displacement parameters’(A

Ull U22 U33 U12 UlS U23
Cl 0.0379 (11 0.0318(1C 0.0268 (1C 0.0002 (9 0.0069 (8 0.0045 (8
C2 0.0401 (12) 0.0479 (13) 0.0367 (11) 0.0005 (1().0028 (10)  0.0000 (10)
C3 0.0517 (14) 0.0550 (14) 0.0360 (12) -0.0084 (1:2).0026 (10) -0.0017 (11)
C4 0.0672 (17 0.0460 (13 0.0363 (12 -0.0052 (1z 0.0043 (12 -0.0081 (1C
C5 0.0576 (15) 0.0386 (12) 0.0396 (12) 0.0069 (110.0080 (11) -0.0051 (10)
CEé 0.0436 (12 0.0311 (1C 0.0310 (1C 0.0020 (9 0.0056 (9 0.0009 (8
C7 0.0419 (12) 0.0363 (11) 0.0353 (11) 0.0093 (11.0085 (9) 0.0010 (9)
C8 0.0318 (11) 0.0346 (11) 0.0302 (10) 0.0047 (8) .00®9 (8) 0.0018 (8)
CS 0.0352 (11 0.0287 (1C 0.0256 (9 0.0042 (8 0.0070 (8 0.0049 (8
C10 0.0331(11) 0.0300 (10) 0.0264 (10) 0.0029 (9) 640@) 0.0045 (8)
C1Et 0.0370 (12 0.0459 (13 0.0353 (11 0.0059 (1C 0.0080 (9 0.0036 (9
C16 0.0592 (16) 0.0565 (15) 0.0646 (16) -0.0105 (13P200 (13) 0.0145 (12)
C17 0.0346 (11) 0.0371(11) 0.0348(11) 0.0043 (9) DE0E@) -0.0014 (9)
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C18 0.0784 (19) 0.0402 (13) 0.0747 (17) 0.0104 (13) 1D8X15)
C19 0.0315 (11) 0.0303 (10) 0.0345 (10) 0.0046 (8)  B4O@)

C2(C 0.0346 (12 0.0369 (11 0.0488 (12 -0.0015(9 0.0049 (1C
C21 0.0279 (11) 0.0397 (12) 0.0566 (14) —0.0031 (9) 0088 (10)
C2z 0.0298(11) 0.0310 (1C 0.0435 (12 0.0027 (3  —0.0037 (9
C23 0.0346 (12) 0.0480 (13) 0.0531 (13) 0.0006 (10) 0%88 (10)
C24 0.0488 (14) 0.0501 (13) 0.0406 (12) 0.0082 (11) 059 (10)
C25 0.0411 (12 0.0385 (11 0.0346 (11 0.0090 (1C —0.0049 (9
C26 0.0578 (15) 0.0553 (14) 0.0344 (12) 0.0111 (12) 0887 (11)
C27 0.0558 (16 0.0533 (14 0.0437 (12 0.0039 (12  0.0098 (11
C28 0.0393 (12) 0.0454 (12) 0.0432 (12) -0.0003 (10P064 (10)
C29 0.0344 (11) 0.0323 (10) 0.0332 (10) 0.0048 (9)  320@)

C3C 0.0283 (11 0.0394 (11 0.0417 (12 -0.0036 (3 —0.0007 (9
C31 0.0330 (11) 0.0365(11) 0.0334 (10) 0.0000 (9)  ©853X9)
C3z 0.0297 (1C 0.0270 (1C 0.0333 (1C 0.0035(8  0.0002 (8

C33 0.0298 (10) 0.0271(9) 0.0341(10) 0.0056 (8)  —DM®)
C34 0.0334 (11) 0.0290 (10) 0.0316 (10) 0.0065 (8)  @20()

O1 0.0629 (11 0.0457 (9 0.0633(10) 0.0259 (8  —0.0083 (9
02 0.0910 (14) 0.0621 (11) 0.0876 (13) 0.0152 (10).0616 (12)
O3 0.0543 (1C 0.0387 (8 0.0566 (9 0.0007 (7  0.0249 (8

O4 0.0868 (13) 0.0656 (11) 0.0406 (9) 0.0292 (10)0.0%60 (9)
O5 0.0591 (10) 0.0298 (7) 0.0449 (8) 0.0050 (7) 06%(7)

S1 0.0468(6 0.0439 (6 0.0418(8 0.0002(5  0.0211 (6

C11 0.027(3) 0.035(4) 0.037(4) 0.007 (3) 0.010 (3)
C1z 0.054(5 0.069(5 0.068(6 0.004 (4 0.010 (4

C13 0.041(3) 0.049(3) 0.079(5) 0.012 (3) 0.003 (3)
C14 0.045(3) 0.050(4) 0.068(6) 0.010 (2) 0.026 (4)
S1 0.0454 (18 0.0493 (17 0.058 (2  0.0157 (14 —0.0010 (1€

~0.0183 (12)
0.0009 (8)
0.0053 (1€
~0.0009 (10)
-0.0029 (9
~0.0051 (11)
~0.0002 (10)
-0.0014 (9
0.0091 (10)
0.0148 (11
0.0028 (10)
0.0003 (8)
-0.0020 (9
0.0014 (9)
-0.0011 (8
~0.0036 (8)
-0.0033 (8)
-0.0094 (8
0.0072 (10)
0.0074 (7
~0.0160 (8)
~0.0016 (6)
-0.0049 (6
0.002 (3)
~0.003 (4
.008 (4)
0.009 (4)
0.0060 (15

C11'0.046 (9) 0.029(8) 0.031(8) -0.008(7)  -0.007 (7)0.008 (7)

C12' 0.085 (7) 0.057 (6) 0.052 (7) 0.008 (5) 0.002 (6) .006 (6)
C13'0.051 (6) 0.056 (7) 0.051 (6) -0.010 (5) 0.007 (5) 0.008 (5)
C14' 0.043 (7) 0.059 (8) 0.062 (8) 0.016 (6) 0.003 (6) .004 (7)
Geometric parameters (A, °)

C1—C2 1.395 (3) C22—C33 1.420 (3)
Cl1—Ce6 1.405 (3 C2z—C2:¢ 1.435 (3
C1—C10 1.478 (3) C23—C24 1.330 (3)
C2—Cs3 1.377 (3 C27—H23 0.930(
C2—H2 0.9300 C24—C25 1.429 (3)
C3—C4 1.369 (3) C24—H24 0.9300
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C3—H3
C4—C5
C4—H4
C5—C6
C5—H5
C6—C7
Cc7—O1
c7—C8
Cc8—C9
Ccs—C1¢
c8—C15
C9—C10
Ce—C17
C10—C11'
C1(—C11
C15—02
C15—O03
C16—03
C16—H16A
C16—H16B
C16—H16C
C17—04
C17—O05
C18—O05
C16—H18A
C18—H18B
C18—H18C
c1¢—C2C
C19—C32
C20—C21
C20—H20
Cc21—C22
C21—H21
C2—C1—C6
C2—C1—C10
C6—C1—C10
Cc3—C2—C1
C3—C2—H2
C1—C2—H?2
C4—C3—C2

0.9300
1.373 (3)
0.930(
1.392 (3)
0.930(
1.467 (3)
1.212 (2)
1.546 (3
1.532 (3)
1.535 (3
1.547 (3)
1.345 (3)
1.503 (3
1.421 (16)
1.500 (6
1.191 (2)
1.314 (2)
1.448 (2
0.9600
0.960(
0.9600
1.196 (2)
1.325 (2
1.441 (2)
0.960(
0.9600
0.9600
1.383 (3
1.415 (3)
1.377 (3)
0.9300
1.383 (3)
0.930(

117.75 (18
122.26 (18)
119.98 (18)

120.9 (2
119.5

119.5
120.9 (2)

C25—C26
C25—C34
C2e—C27
C26—H26
C21—C2¢
C27—H27
C28—C29
C26—H28
C29—C34
C2¢—C3C
C30—C31
C30—H30
C31—C3z
C31—H31
C3z—C3:¢
C33—C34
S1—C11
S1—C14
Cl11—C12
Clz—C1z
Cl12—H12
C13—C14
C1:—H13
Cl4—H14
S1—Ci14
S1'—C171'

Cl11'—C12'

C12—C13

Cl12'—H12'
C13'—C14'
C13'—H13'
Cl4'—H14'

C3:—C2z—C2¢
C24—C23—C22
C24—C23—H23

C22—C2=—H23

C23—C24—C25

C2:—C24—H24

C25—C24—H24
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1.391 (3)
1.423 (3)
1.374 (3
0.9300
1.376 (3
0.9300
1.402 (3)
0.930(
1.413 (3)
1.425 (3
1.346 (3)
0.9300
1.434 (3
0.9300
1.423 (3
1.428 (3)
1.705 (6)
1.717 (6
1.349 (10)
1.425 (12
0.9300
1.334 (6)
0.930(
0.9300
1.714 (10
1.719 (10)
1.351 (13)
1.422 (14
0.9300
1.335 (9)
0.9300
0.9300

118.67 (18
121.4 (2)
119.3

119.:

122.2 (2)
118.¢
118.9



C4—C3—H3
C2—C3—H3
C3—C4—Cs
C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—H5
C5—C6—C1
C5—C6—C7
Cl1—Ce6—C7
01—C7—C6b
01—C7—Cs8
C6—C7—C8
Cg—C8—-C1¢
co9—C8—C7
C19—C8—C7
Cg—C8—-C1t
C19—C8—C15
Cr—C8—C1ct
C10—C9—C17
C10—C9—Cs8
Cli—Co—C8
C9—C10—C11'
cg—Ci—-C1
C11'—C10—C1
C9—C10—C11
Cl1—Ci1t—C1
C1—-C10—C11
02—C15—03
02—C15—C8
03—C15—C8
03—Cle—H16A
03—C16—H16B
H16A—C16—H16B
03—C16—H16C
H16A—C16—H16C
H16B—C1le—H16C
04—C17—05
04—C17—C9
05—C17—C9

119.6
119.6
119.6 (2
120.2
120.:
120.6 (2)
119.7
119.7
120.13 (19)
119.65 (18
120.15 (17)
122.76 (19)
120.05 (1€
117.09 (16)
113.07 (15
112.70 (16)
110.16 (15)
108.54 (15
110.24 (16)
101.50 (15
121.10 (17)
122.38 (17)
116.49 (17
120.3 (15)
121.27 (17
118.4 (15)
119.8 (7)
1.2 (19
118.9 (7)
123.79 (19)
123.40 (19)
112.80 (16)
109.f
109.5
109.5
109.5
109.5
109.t
123.28 (19)
124.83 (18)
111.87 (17)

C26—C25—C34
C26—C25—C24
C34—C25—-C24
C27—C26—C25
C21—C2e—H2¢
C25—C26—H26
C26—C27—C28
C2¢—C27—H27
C28—C27—H27
C271—C2&e—C2¢
C27—C28—H28
C29—C28—H?28
C26—C2¢—C34
C28—C29—C30
C34—C2¢—C3C
C31—C30—C29
C31—C30—H30
C2¢—C3(—H3C
C30—C31—C32
C3(—C31—H31
C32—C31—H31
C19—C32—C33
C1¢—-C3z—C31
C33—C32—C31
C2z—C3=—C3z
C22—C33—C34
C32—C33—C34
C2¢—C34—C2t
C29—C34—C33
C25—C34—C33
C15—03—C16
C17—05—C18
C11—S1—C14
C12—C11—C10
Cl12—C11-S51
Cl10—C11—-S1
C11—C12—C13
Cl11—C1z—H12
C13—C12—H12
C14—C13—C12
C14—C13—H13
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118.4 (2)

123.47 (19)
118.14 (19

121.7 (2)
119.

119.2

120.7 (2)
119.]

119.7
120.1 (2

120.0

120.0
119.60 (18

122.49 (19)
117.91 (17

121.98 (18)

119.0
119.C

122.13 (18)
118.¢

118.9

118.90 (17)
123.95 (17

117.15 (17)
120.17 (17

119.40 (17)

120.41 (17)
119.54 (18

120.35 (17)

120.09 (18)

115.84 (16)

116.67 (17)
89.3 (4

129.9 (8)

112.2 (7)

117.7 (4)

114.2 (11)
122.¢

122.9

108.6 (12)

125.7



O5—C18—H18A
O5—C18—H18B
H18A—C1¢—H18B
0O5—C18—H18C
H18A—C16—H18C
H18B—C18—H18C
C20—C19—C32
C2(—C1¢—C8
C32—C19—CS8
C21—C2(—C1¢
C21—C20—H20
C19—C20—H20
C2(—C21—C22
C20—C21—H21
C2:—C21—H21
C21—C22—C33
C21—C22—C23
C6—C1—C2—C3
C1(—C1—C2—C3
C1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C4—C5—C6—C7
C2—C1—C6—C5
C10—C1—C6—C5
C2—C1—C6—C7
C10—C1—C6—C7
C5—C6—C7—01
C1—C6—C7—01
C5—C6—C7—C8
C1—C6—C7—C8
01—C7—C8—C9
C6—C7—C8—C9
01—C7—C8—C19
C6—C7—C8—C19
01—C7—C8—C1E
C6—C7—C8—C15
C1¢—C8—Co—C1C
C7—C8—C9—C10

109.5
109.5
109.t
109.5
109.t
109.5
119.24 (18)
121.38 (17
119.37 (17)
121.83 (1€
119.1
119.1
121.08 (1€
119.5
119.F
118.75 (18)
122.57 (19)
3.4 (3)
~176.23 (1€
~1.9 (3)
~1.3(3)
2.8 (3)
~1.3(3)
~178.23 (1¢
-1.8 (3)
177.80 (17)
175.15 (18
-5.3 (3)
18.2 (3
~158.8 (2)
~158.18 (18)
24.9 (3
154.97 (18)
-28.6 (2
27.7 (2)
~155.90 (16)
-89.1 (2
87.31 (19)
140.56 (18
14.8 (2)

C12—C13—H13
C13—C14—S1
C1:—C14—H14
S1—C14—H14
C14—S1—C11
C12'—C11'—C10
c12—C11'-Ss1
Cl(—C11—-Ss1
Cl11'—C12'—C13'
Cl1—C12—H12
C13'—C12'—H12'
C14'—C13'—C12'
C14—C13—H13
C12'—C13'—H13'
C13—C14—51
C13'—C14'—H14'
S1'—C14'—H14'
C34—C25—C26—C27
C24—C2t—C2e—C2i
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C34
C27—C28—C29—C30
C26—C2¢—C3(—C31
C34—C29—C30—C31

C29—C30—C31—C32

C2(—C1¢—C3z—C3¢
C8—C19—C32—C33

C2(—C1¢—C3z—C31
C8—C19—C32—C31

C30—C31—C32—C19

C3(—C31—C3z—C3¢

C21—C22—C33—C32

C2:—C22—C3:—C3z

C21—C22—C33—C34
C23—C22—C33—C34

C1¢—C32—C3—C2z

C31—C32—C33—C22

C1¢—C3z—C3:—C34

C31—C32—C33—C34
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125.7
115.7 (9)
122.1
122.1
90.0 (13
129.4 (12)
104.6 (12)
126.0 (10
124.6 (19)
117.7
117.7
99 (3)
130.:
130.3
120 (2
119.8
119.8
0.4 (3)
~179.7 (2
0.9 (3)
-1.3(3)
0.5 (3)

~178.90 (19)

176.80 (1€
-2.6 (3)
0.9 (3)
0.3 (3

179.54 (16)
~179.84 (1€
-0.6 (3)
~178.33 (1
1.7 (3

1.4 (3)
~179.49 (17

~177.63 (17)

1.5 (3)
~1.5(3
178.59 (17)
177.47 (17
-2.4 (3)



C15—C8—C9—C10
C19—C8—C9—C17
C7—C8—C9—C17
C15—C8—C9—C17
Cli—Co—C1(—-C11
c8—Co9—Ci10—C11
C17—C9—C10—C1
c8—Cs—C1—C1
C17—C9—C10—C11
C8—C8—C1(—C11
Cc2—C1—C10—C9
C6—C1—C10—C9
C2—C1—C1(—C11
c6—Cl1—Ci0—C11
C2—C1—C1(—C11
C6—C1—C10—C11
C9—C8—C15—02
Cl1¢—-C8—-C15—-02
C7—C8—C15—02
C9—C8—-C1-083
C19—C8—C15—03
C7—C8—C15—03
C1(—Ce—C17+—-04
C8—C9—C17—04
C1(—C%—C17+—-05
C8—C9—C17—05
C9—C8—C19—C20
Cr—C8—-C1c¢—C2C
C15—C8—C19—C20
C9—C8—C19—C32
C7—C8—C19—C32
C15—C8—C19—C32
C3z—C1¢—-C2(—C21
C8—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C33
C20—C21—C22—C23
C21—C2—C2:—C24
C33—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C26

~96.8 (2)
~41.6 (2)
~167.36 (15
81.03 (19)
9.6 (11
~172.7 (11)
~173.57 (16)
4.2 (3
8.3 (5)
~174.0 (5
169.54 (18)
~10.0 (3)
~13.6 (10
166.8 (10)
~12.3 (5
168.1 (5)
151.4 (2)
-84.2 (3
32.5 (3)
—27.7 (2
96.7 (2)
~146.59 (18)
~133.5 (2
48.7 (3)
48.3 (2
~129.54 (17)
114.1 (2)
~118.8 (2
-7.6 (2)
-65.2 (2)
61.9 (2)
173.14 (16)
1.1 (3
~178.11 (18)
~1.3 (3)
0.0 (3)
~179.07 (19)
176.0 (2
-3.1 (3)
1.7 (3)
~178.7 (2)

C28—C29—C34—C25 0.8 (3)
C30—C29—C34—C25 -179.8) (17
C26—C2¢—C34—C32  -177.67 (17
C30—C29—C34—C33 1.7 (3)
C26—C25—C34—C2¢ -12(3
C24—C25—C34—C29  17818J (
C26—C25—C34—C33  17718) (
C24—C25—C34—C3: -2.7(3
C22—C33—C34—C29  179.74 (17)
C3:—C3:—C34—C2¢ 0.8 (3
C22—C33—C34—C25 1.3 (3)
C32—C33—C34—C25 -177.70 (17)
02—C1.—03—C1€é  -1.0(@3
C8—C15—03—C16 178.12 (18)
04—C17—05—C1¢  13.0(3
C9—C17—05—C18 ~168.71 (18)
C9—C10—C11—C12  -116.6 (17)
C11—C1(—C11—C1z 131 (81
C1—C10—C11—C12 65 (2)
Ce—C1(—C11—S1 57.6 (13
C11'—C10—C11—S1  -54 (78)
C1—C10—C11—S1 ~120.6 (9)
C14—S1+—Cl11—Clz  -1.3 (14
C14—S1—C11—C10  -176.5 (13)
C1(—C11—Cl1s—C1: 175.3 (16
S1—C11—C12—C13  1(2)
C11—C12—C13—C14 0 (2)
C1:—C1:—C14-S1  -1.2(18
C11—S1—C14—C13  1.5(13)
C9—C10—C11'—C12' 62 (4)
C1—C10—C11'—C12' -115 (3)
C11—C10—C11'—C12' 13) (8
Ce—C1(—C11—S1  -119(2
C1—C10—C11'—S1' 65 (3)
C11—C10—C11'—S1'  -50 (76)
C14'—S1—C11—C12' -5(3)
C14'—S1'—C11'—C10 (BJ6
C1(—C11—C12—C13 -169 (3
S1'—C11—C12—C13' 11 (4)
C11'—C12—C13—C14' -11 (4)
C12'—C13—C14—S1' 6 (4)
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C23—C24—C25—C34 1.2(3) C11'—S1'—C14'—C13" -1 (4)

Crystallograpic data of-keto-este®h:
CCDC Number i4450133

Computing details
Program(s) used to solve structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997).

Dimethyl-4-(5-hexylthiophen-2-yl)-1-oxo-2-phenyl-1,2-dihydr onaphthalene-
2,3-dicar boxylate (9h)

Experimental

Crystal data

C.H.,O.S Z=2

M, = 502.60 F(000) =532

Triclinic, P1 D, =1.287 Mg m

Hall symbol -P 1 Mo Ka radiation A = 0.7107: A
Cell parameters

a=7.4725 (4) A fromp5097 reflections

b=12.9073 (7A 0=2.6-26.C°

c=14.9503 (8) A i =0.16 mm

a = 105.607 (2)° T=296K

f=103.985 (4° Block, colourles

vy = 100.951 (5)° 0.35 x 0.30 x 0.25 mm

V =1296.49 (12) A

Data collection

Kappa Apexll CCD Diffractomete 5097 independent reflections

El?)(ilatlon source: fine-focus sealt 4006 reflections with > 20(1)
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Graphite monochromator R.=0.034

® & ¢ scans 0 = 26.0°,0,., = 2.6°
Absorption correctiol multi-scat h=-959

SADABS (Bruker, 2008)

T..=0.945T.,.. = 0.960 k=-15-15

26878 measured reflections | =-18-18

Refinement

Primary atom site

location: structure-invariant direct
methods

Secondary atom si

location: difference Fourier map
Hydrogen site location: inferred
from neighbouring sites

Refinement ori

Least-squares matrix: full

R[F: > 25(F2)] = 0.040

wR(F?) = 0.141 H-atom parameters constrained
w = 1/[c?(F.?) + (0.091P): +
S=0.99 0.2678]

whereP = (Fz + 2F2)/3
(Alo)... < 0.001
Ap..=0.37e A+
Ap..=-0.26 e A

5097 reflections

32€& parametel

0 restraints
Special details

Refinement

Refinement of:against ALL reflections. The weightédfactorwRand goodness
fit Sare based oR; conventionaR-factorsRare based dfn withFset to zero fc
negativeF.. The threshold expression Ef>o(F?) is used only for calculating
factors(gt)etc. and is not relevant to the choice of reflectitorsrefinementR-factors base
onF: are statistically about twice as large as thosed@nF, andR- factors based on AL
data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A2)

X Y y4 U.*/ U,
C1 0.5780 (2) 0.72824 (15) 0.36737 (12) 0.0379 (4)
C2 0.6857 (2) 0.84143 (14) 0.37843 (13) 0.0376 (4)
C3 0.6631 (3) 0.93389 (16) 0.44287 (15) 0.0494 (5)
H3 0.5780 0.9243 0.4781 0.059*
C4 0.7660 (3) 1.03996 (17) 0.45504 (16) 0.0560 (5)
H4 0.7517 1.1018 0.4990 0.067*
C5 0.8899 (3) 1.05410 (16) 0.40195 (15) 0.0525 (5)
H5 0.9600 1.1257 0.4104 0.063*
C6 0.9110 (3) 0.96248 (15) 0.33594 (14) 0.0446 (4)
H6 0.9935 0.9732 0.2995 0.054*
C7 0.8103 (2) 0.85453 (14) 0.32345 (12) 0.0362 (4)
C8 0.8286 (2) 0.75488 (13) 0.25340 (12) 0.0337 (3)
C9 0.7558 (2) 0.65176 (13) 0.25477 (11) 0.0330 (3)
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C1c
Cl1
C1z
H12
C13
H13
C14
H14
C15
H15
C16
H16
C17
C18
H18A
H18B
H18C
C19
Cc20
H20A
H20B
H20C
C21
C22
H22
C23
H23
c24
(043
H25A
H25B
C2¢
H26A
H26B
C27
H27A
H27B
C2¢
H28A
H28B
c2c¢
H29A
H29B

0.6708 (2
0.8220 (2)
1.0123 (2
1.0524
1.1428 (3)
1.2699
1.0859 (3)
1.1734
0.8985 (3)
0.8602
0.7670 (3)
0.6407
0.7642 (2)
0.7152 (4)
0.8420
0.6709
0.6303
0.5116 (2)
0.2373 (3)
0.2817
0.1864
0.1389
0.9427 (2)
1.1179 (3)
1.1823
1.1931 (3)
1.3127
1.0764 (3)
1.1068 (3
0.9893
1.132;
1.2680 (3
1.240(
1.384¢
1.3039 (3
1.328¢
1.189¢
1.4713 (3
1.585:
1.446:
1.5111 (3
1.396(
1.539;

0.63412 (17
0.63934 (13)
0.64787 (14
0.6532
0.64849 (15)
0.6541
0.64085 (15)
0.6397
0.63495 (17)
0.6315
0.63409 (15)
0.6300
0.54771 (14)
0.44620 (19)
0.4365
0.4512
0.3835
0.52348 (15)
0.4132 (2)
0.3506
0.4004
0.4219
0.77292 (14)
0.75668 (17)
0.7290
0.78627 (18)
0.7802
0.82387 (15)
0.86537 (1€
0.8352
0.946:
0.83450 (1€
0.753¢
0.862:
0.87873 (1€
0.959:
0.848¢
0.84909 (1¢
0.879(
0.768¢
0.8920 (2
0.863¢
0.972¢

146

0.33416 (12
0.42672 (11)
0.43176 (12
0.3785
0.51516 (14)
0.5176
0.59430 (13)
0.6498
0.59094 (14)
0.6451
0.50811 (13)
0.5067
0.18483 (12)
0.02138 (15)
0.0328
-0.0428
0.0263
0.29554 (13)
0.16447 (19)
0.1739
0.0958
0.1947
0.18819 (12)
0.19409 (14)
0.2398
0.12325 (15)
0.1184
0.06361 (13)
~0.01800 (1€
-0.0726
0.004:
~0.05301 (1€
~0.076¢
0.002:
-0.13271 (1€
~0.109
-0.189
~0.16360 (1€
-0.107(
~0.186:
~0.24299 (17
~0.298
-0.219¢

0.0331 (3
0.0322 (3)
0.0365 (4
0.044*
0.0433 (4)
0.052*
0.0469 (4)
0.056*
0.0489 (5)
0.059*
0.0417 (4)
0.050*
0.0372 (4)
0.0641 (6)
0.096*
0.096*
0.096*
0.0405 (4)
0.0767 (8)
0.115*
0.115*
0.115*
0.0377 (4)
0.0466 (4)
0.056*
0.0507 (5)
0.061*
0.0427 (4)
0.0536 (5
0.064*
0.064’
0.0558(5)
0.067”
0.067?
0.0551 (5
0.066’
0.066’
0.0553 (5
0.066’
0.066’
0.0610 (6
0.073’
0.073’



C3( 1.6739 (4 0.8599 (3
H30A  1.7908 0.8928
H30B  1.685¢ 0.886:

H30C  1.6490 0.7799

o1 0.43014 (18) 0.70978 (12)
02 0.7987 (2) 0.46977 (11)
03 0.7186 (2) 0.54740 (10)
04 0.4904 (2) 0.45687 (12)
05 0.39542 (18) 0.51356 (12)
s1 0.86882 (7) 0.82415 (4)

Atomic displacement parameters (Az)

C1

Cc2

C3

C4

C5

C6

C7

C8

C9

C10
Cl1
C12
C13
Cl4
C1ct
Cle
C17
C1e¢
C1c¢
Cc2C
Cc21
C2z
Cca:c
C24
(0743
C2¢
Cc27
C28
C29
C30

Un

0.0349 (8)
0.0381 (9)
0.0545 (11)
0.0699 (13)
0.0606 (12)
0.0484 (10)
0.0381 (9)
0.0336 (8)
0.0336 (8)
0.0314 (8)
0.0343 (8)
0.0364 (8)
0.0352 (9)
0.0517 (11
0.0592 (12
0.0415 (9
0.0412 (9
0.0969 (18
0.0347 (9
0.0569 (14
0.0418 (9
0.0460 (1C
0.0482 (11
0.0501 (1€
0.0675 (13
0.0707 (13
0.0681 (13)
0.0588 (12)
0.0646 (13)
0.0860 (19)

Uzz

0.0472 (10)
0.0394 (9)
0.0491 (11)
0.0430 (11)
0.0352 (10)
0.0387 (10)
0.0352 (9)
0.0358 (8)
0.0366 (9)
0.0348 (8)
0.0293 (8)
0.0375 (9)
0.0442 (10)
0.0432 (1C
0.0539 (11
0.0486 (10
0.0360 (9
0.0569 (13
0.044¢(10)
0.0750 (16
0.0360 (9
0.0589 (12
0.0621 (12
0.0399 (9
0.0540 (12
0.0589 (12
0.0556 (12)
0.0629 (13)
0.0654 (14)
0.125 (3)

Uss

0.0408 (9)
0.0429 (9)
0.0571 (12)
0.0587 (12)
0.0589 (12)
0.0495 (10)
0.0381 (8)
0.0355 (8)
0.0336 (8)
0.0380 (8)
0.0361 (8)
0.0392 (9)
0.0493 (10)
0.0404 (1C
0.0390 (1C
0.0431 (9
0.0385 (9
0.0391 (11
0.0436 (9
0.0681 (15
0.0387 (9
0.0478 (1C
0.0550 (11
0.0446 (1C
0.0554 (12
0.0582 (12
0.0558 (12)
0.0520 (11)
0.0583 (13)
0.096 (2)
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-0.2755 (2

-0.2221
—-0.328¢
-0.2968

0.38749 (11)
0.20797 (10)
0.09311 (9)
0.33575 (11)
0.20815 (10)
0.09458 (4)

U12

0.0170 (7)
0.0178 (7)
0.0272 (9)
0.0272 (10)
0.0126 (9)
0.0104 (8)
0.0124 (7)
0.0111 (7)
0.0127 (6)
0.0098 (6)
0.0091 (6)
0.0113 (7)
0.0122 (7)
0.0106 (8
0.0142 (9
0.0149 (8
0.0126 (7
0.0328 (12
0.0075 (7

-0.0176 (12

0.0101 (7
0.0213 (9
0.0203 (9
0.0124 (8
0.0197 (1C
0.0254 (1C
0.0184 (10)
0.0161 (10)
0.0095 (11)
0.0299 (18)

0.0926 (9
0.139*
0.139’
0.139*

0.0547 (4)
0.0574 (4)

0.0492 (3)

0.0566 (4)
0.0530 (4)

0.04751 (16)

U13

0.0159 (7)
0.0164 (7)
0.0279 (9)
0.0230 (11)
0.0150 (10)
0.0186 (8)
0.0115 (7)
0.0121 (7)
0.0121 (6)
0.0139 (7)
0.0128 (7)
0.0154 (7)
0.0094 (8)
0.0040 (8
0.0196(9)
0.0199 (8
0.0145 (7
0.0200 (11
0.0134 (7

-0.0063 (11

0.0160 (7
0.0211 (8
0.0292 (9
0.0240 (8
0.0336 (1C
0.0377 (11
0.0332 (11)
0.0243 (10)
0.0280 (11)
0.0607 (17)

Uzs

0.0212 (8)
0.0172 (7)
0.0186 (9)
0.0115 (9)
0.0149 (9)
0.0170 (8)
0.0150 (7)
0.0150 (7)
0.0151 (7)
0.0163 (7)
0.0135 (7)
0.0146 (7)
0.0158 (8)
0.0161 (8
0.0209 (9
0.0197 (8
0.0155 (7
0.0097 (9
0.0175 (8
0.0239 (13
0.0150 (7
0.0273 (9
0.0250 (1€
0.0158 (8
0.0286 (10
0.0302 (10
0.0271 (10)
0.0252 (10)
0.0266 (11)
0.0537 (19)



01 0.0428 (7 0.0646 (9 0.0781 (1C
02 0.0915(11) 0.0443 (8) 0.0473 (8)
03 0.0749(9 0.0404 (7 0.0343 (6
04 0.0525(8) 0.0520(8) 0.0623 (9)
O5 0.0421(7) 0.0566 (8) 0.0491 (8)
S1 0.0513(3) 0.0581 (3) 0.0509 (3)
Geometric parameters (4, ©)
Cc1—01 1.211 (2)
cl1—C2 1.473 (2)
C1—C10 1.538 (2)
C2—C3 1.385 (3)
c2—C7 1.398 (2)
C3—C4 1.377 (3)
C3—H3 0.9300
C4—C5 1.375 (3)
C4—H4 0.9300
C5—C6 1.384 (3)
C5—H5 0.9300
C6—C7 1.392 (2)
C6—H6 0.9300
Cc7—C8 1.477 (2)
C8—C9 1.346 (2)
cs8—Cz21 1.477 (2)
C9—C17 1.486 (2)
C9—C10 1.523 (2)
C1(—C11 1.537 (2
C1(—C1¢ 1.538 (2
C11—C1z 1.387 (2
Cl1—Cle 1.389 (2
Clz—cCi1c 1.382 (2
Cl12—H12 0.930(
Cl=—cC14 1.371 (3
C1:—H13 0.930(
Cl4—C1t 1.376 (3
Cl4—H14 0.930(
C1—Cl1e¢ 1.378 (3
Cl1t—H1k 0.930(
Cle—H1e 0.930(
C17—02 1.200 (2)
C17—03 1.329 (2)
C18—03 1.441 (2)
C18—H18A 0.9600

0.0244 (6
0.0326 (7)
0.0215 (6
-0.0024 (6)
-0.0028 (6)
0.0232 (2)

C18—H18B
C18—H18C
C19—-04
C19—-05
C20—05
C20—H20A
C20—H20B
C20—H20C
C21—C22
C21—S1
C22—C23
C22—H22
C23—C24
C23—H23
C24—C25
C24—S1
C25—C26
C25—H25A
C2t—H25B
C2¢—C27
C2¢—H26A
C2¢—H26B
C271—C2¢
C21—H27A
C271—H27B
C2&—C2¢
C26—H28A
C26—H28B
C2¢—C3C
C2¢—H29A
C2¢—H29B
C30—H30A
C30—H30B
C30—H30C
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0.0364 (7
0.0234 (7)
0.0157 (6
0.0120 (7)
0.0029 (6)
0.0252 (2)

0.0349 (8
0.0212 (6)
0.0129 (5
0.0311 (7)
0.0211 (6)
0.0319 (2)

0.9600
0.9600
1.182 (2)
1.341 (2)
1.446 (2)
0.9600
0.9600
0.9600
1.350 (3)
1.7216 (17)
1.417 (3)
0.9300
1.345 (3)
0.9300
1.506 (2)
1.7227 (18)
1.503 (3)
0.9700
0.970(
1.510 (3
0.970(
0.970(
1.513 (3
0.970(
0.970(
1.505 (3
0.970(
0.970(
1.503 (3
0.970(
0.970(
0.9600
0.9600
0.9600



01—C1—C2
01—C1—C10
Cc2—C1—C10
c3—C2—C7
c3—C2—C1
Cr—C2—C1
C4—-C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—H5
C5—C6—C7
C5—C6—H6
C7—C6—H6
C6—C7—C2
C6—C7—C8
C2—C7—C8
Cco9—C8—C21
Cco9—C8—C7
C21—-C8—C7
C8—C8—C17
C8—C8—C1cC
Cli—Co—Ci1cC
Co—C1(—C11
Ccg—Cl—C1
Cl1—Ci1—C1
Ce—C1(—C1¢
Cl11—C1(—C1¢<
C1—C1(—C1¢
C1z—C11—C1¢
C1z—C11—C1C
C1le—C11—C1C
Cl=—C1z—C11
Cl:—C1z—H12
Cl11—C12—H12
C14—C13—C12
C14—C13—H13
C12—C13—H13
C13—C14—C15

122.82 (16)
121.24 (16)
115.85 (13)
120.52 (16)
119.96 (16)
119.52 (15)
120.36 (18)
119.8
119.8
119.76 (18)
120.1
120.1
120.42 (18)
119.8
119.8
120.73 (17)
119.6
119.6
118.19 (16)
122.23 (15)
119.58 (15)
121.43 (14)
120.59 (14)
117.78 (14
123.49 (14
121.59 (14
114.77 (13
113.10 (12
109.64 (13
105.49 (13
111.14 (13
110.29 (13
106.84 (13
118.48 (15
122.27 (14
119.24 (14
120.59 (16
119.7

119.7
120.41 (17)
119.8
119.8
119.50 (17)

04—C19—-05
04—C19—C10
05—C19—C10
0O5—C20—H20A
05—C20—H20B
H20A—C20—H20B
05—C20—H20C
H20A—C20—H20C
H20B—C20—H20C
C22—C21—C8
C22—C21—-S1
Cc8—C21—-S1
C21—C22—C23
C21—C22—H22
C23—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C23—C24—C25
C23—C24—S1
C25—C24—S1
C26—C25—C24
C26—C25—H25A
C24—C25—H25A
C2¢—C25—H25B
C24—C25—H25B
H25A—C25—H25B
C2t—C2e—C2i
C2t—C26—H26A
C27—C26—H26A
C2t—C26—H26B
C27—C26—H26B
H26A—C26—H26B
C2e—-C27—C2¢t
C26—C27—H27A
C26—C27—H27A
C2¢—C27—H27B
C2e6—C27—H27B
H27A—C27—H27B
C29—C28—C27
C29—C28—H28A
C27—C28—H28A
C29—C28—H28B
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124.12 (16)
126.43 (16)
109.45 (14)
109.5
109.5
109.5
109.5
109.5
109.5
126.54 (16)
110.42 (13)
123.00 (13)
112.88 (17)
123.6
123.6
114.13 (17)
122.9
122.9
129.83 (17)
109.91 (13)
120.24 (15)
114.06 (17)
108.7

108.7

108.7

108.7

107.¢
114.55 (18
108.¢

108.¢

108.¢

108.¢

107.¢
112.92 (18
109.(

109.(

109.(

109.(

107.8
114.27 (19)
108.7
108.7
108.7



C1:—C14—H14
C15—C14—H14
Cl14—-C1=Cl1¢c
C14—C15—H15
C16—C15—H15
C15—C16—C11
C15—C16—H16
C11—C16—H16
02—C17—-03
02—C17—C9
03—C17—C9
03—C18—H18A
03—C18—H18B
H18A—C18—H18B
03—C18—H18C
H18A—C18—H18C
H18B—C18—H18C
01—C1—C2—C3
C10—C1—C2—C3
01—C1—C2—C7
ci0—Ci1—C2—C7
C7—C2—C3—C4
Cl1—C2—C3—C4
C2—C3—C4—Cs
C3—C4—C5—C6
C4—-C5—C6—C7
C5—C6—Cr—C2
C5—C6—C7—C8
C3—C2—C7—Ce6
C1—C2—C7—C6
C3—C2—C7—C8
C1—C2—C7—C8
Ce—C7—C8—C8
C2—C7—C8—C8
Ce—Cr7—C8—C21
C2—Cr7—C8—C21
C21—C8—Co—C17
C7—C8—C9—C17
C21—C8—C9—C10
C7—C8—C9—C10
C8—C9—C10—C11

C17—C9—C10—C11

C8—C9—C10—C1

120.
120.3
120.62 (17
119.7

119.7
120.38 (16)
119.8

119.8
123.48 (16)
123.51 (15)
112.89 (14)
109.5

109.5

109.5

109.5

109.5

109.5

23.0 (3)
~153.45 (16)
~156.92 (18)
26.6 (2)
~1.3(3)
178.77 (18)
0.9 (3

0.4 (3
~1.2(3

0.8 (3
179.70 (17
0.4 (3
~179.61 (1€
~178.49 (1€
1.5 (2
168.58 (16
~12.5 (2
-6.3(2
172.56 (15
~7.0(2
178.29 (15
168.39 (15)
-6.3(2)
-85.16 (18)
90.60 (17)
32.3(2)

C271—C2&—H28B
H28A—C28—H28B
C3(—C2¢—C2¢
C30—C29—H29A
C28—C29—H29A
C30—C29—H29B
C28—C29—H29B
H29A—C29—H29B
C29—C30—H30A
C29—C30—H30B
H30A—C30—H30B
C29—C30—H30C
H30A—C30—H30C
H30B—C30—H30C
C17—03—C18
C19—05—C20
C21—S1—C24

C16—C11—C12—C13
C10—C11—C12—C13
C11—C12—C13—C14
C12—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C11
C1z—C11—C1e—C1ct
C1(—C11—C1e—C1ct
C8—-C8—C171—02
C1(—Cs—C1+—-02
C8—C8—C17—08
C1(—Cs—C17+—-03
Ce—C1(—C1¢—-01
Cl11—C1(—C1¢—-04
C1—C1(—C1¢—-04
Co—C1(—-C1¢—-05
C11—C1(—C1¢—-0¢
C1—C1(—C1¢—-05
Co—C8—-C21—-C2z
C7—C8—C21—C2z
Cg—C8—-C21—-S1
C7—C8—C21—S1
C8—C21—C22—C23
S1—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C25

150

108.7
107.6
114.2 (2
108.7
108.7
108.7
108.7
107.6
109.5
109.5
109.5
109.5
109.5
109.5
115.33 (14)
114.84 (16)
92.67 (9)
1.5 (2)
~177.77 (15)
-0.1 (3)
~1.4 (3)

1.5 (3)

-0.1 (3)
~1.4(3
177.89 (16
139.04 (1€
~36.6 (2
~44.7 (2
139.66 (15
135.44 (19
9.2 (2
~105.0 (2
~45.47 (18
~171.72 (12
74.11 (17
-67.3 (3
107.6 (2
115.25 (17
~69.88 (19)
~177.36 (17)
0.3 (2)
-0.4 (3)
178.37 (19)



Cli—Cs—Ci1—-C1
C8—C9—C10—C19
Cli—Co—C1(—C1¢<
01—C1—C10—C9
C2—C1—C10—C9
01—C1—C10—C11
Cc2—C1—C10—C11
01—C1—C10—C19
C2—C1—C10—C19
C9—C10—C11—C12
C1—C10—C11—C12
C19—C10—C11—C12
C9—C10—C11—C16
C1—C10—C11—C16
C19—C10—C11—C16

~151.98 (14
150.16 (16)
~34.09 (18
142.13 (17)
~41.33 (19)
~95.79 (19)
80.76 (16)
21.6 (2)
~161.87 (14)
-6.2 (2)
~125.99 (16)
118.99 (16)
174.60 (14)
54.77 (18)
~60.25 (19)

Hydrogen-bond geometry (4, ©)

D—H--A
C18—H18.--05
C22—H22.--01

Symmetry codes: (i) -x+1, -y+1, -z; (ii) x+1, y, z.

D—H
0.96
0.93

Crystallograpic data of-keto-esterlOb:

CCDC Number i4438209.

C2:—C2:—C24—S1 0.3 (2
C23—C24—C25—C26 16.4 (3)
S1—C24—C25—C2¢  -165.73 (1€
C24—C25—C26—C27 -178.19 (18)
C25—C26—C27—C28 178.12 (19)
C26—C27—C28—C29 -179.97 (19)
C27—C28—C29—C30 -178.4 (2)
02—C17—03—C18  -0.8 (3)
C9—C17—03—C18  -177.08 (17)
04—C19—05—C20 0.0 (3)
C10—C19—05—C20 -179.14 (18)
C22—C21—S1—C24  -0.15 (15)
C8—C21—S1—C24  177.65 (15)
C23—C24—S1—C21  -0.09 (16)
C25—C24—S1—C21  -178.37 (16)
H-- A D--A D—H--A
2.58 3.533(3) 171
2.62 3.520 (2) 163
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Computing detail

Program(s) used to solve structuBelELXS97 (Sheldrick, 1990); program(s) used to refine
structure:SHELXL97 (Sheldrick, 1997). Computer progranSstELXS97 (Sheldrick, 1990),
SHELXL97 (Sheldrick, 1997).

Ethyl-4-oxo-3-phenyl-1,3-di(thiophen-2-yl)-3,4-dihydr onaphthalene-2-
car boxylate (10b)

Experimental

Crystal data

C27H200:S; V=2262.8 (3A°

M, = 456.55 Z=4

a=12.1263 (11A F(000) =952

b=11.8009 (11) A Dy = 1.340 Mg mi®

c=16.0657 (13) A MdKo radiation = 0.71073 A
o =9C° n=0.26 mm*

B =100.181 (2)° T=296 K

y =90° 0.25 x 0.25 x 0.15 mm

Data collection

Radiation sourcefine-focus seale:

tube Rint = 0.044

Graphite monochromatc Omax = 25.4°, Omin = 2.2°
29905 measured reflections h=-14-14
4111independent reflectio k=-14-14

2686 reflections with > 2o(1) | =-19-18
Refinement

Primary atom site location:
structure-invariant direct methods
Secondary atom site location:
difference Fourier map

Hydrogen site locatiorinferred
from neighbouring sites

2 _ H atoms treated by a mixture of
WR(F) = 0.148 independent and constrained

Refinement orF?
Least-squares matrix: full

R[F? > 25(F?)] = 0.061
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refinement

w = 1/[6%(Fo°) + (0.033®)* +
2.9594]

whereP = (Fo? + 2FA)/3
(A/6)max = 0.004

Apmax = 0.24 e A®
Apmin=—0.23 e A°

S=1.09

4111 reflection:
364 parameters
100 restraints

Special details

Refinement

Refinement of? against ALL reflections. The weight&dfactorwR and goodness of &
are based oR? conventionaR-factorsR are based oR, with F set to zero for negative.
The threshold expression Bt > 6(F?) is used only for calculating-factors(gt)etc. and is
not relevant to the choice of reflections for refirent.R-factors based oR? are statistically
about twice as large as those base#,aandR- factors based on ALL data will be even

larger.

Fractional atomic coordinates and isotropic or egjent isotropic displacement parameters

(A%

X y y4 Uise*/ Uec Occ. (<1
c7 0.6147 (3) 0.7554 (3) 0.11948 (19) 0.0430 (7)
C6  0.5745 (2 0.7440 (3 0.02783 (1€ 0.0394 (7
C5 0.4953 (3) 0.6614 (3) ~0.0013 (2) 0.0519 (8)
H5  0.4686 0.6142 0.0371 0.062*
C4  0.4560 (3 0.6490 (3 -0.0866 (2 0.0600 (1€
H4  0.4034 0.5934 -0.1059 0.072*
C3  0.4950 (3 0.7196 (3 -0.1430 (2 0.0575 (9
H3  0.4687 0.7111 -0.2006 0.069*
c2 0.5725 (3) 0.8026 (3) ~0.11538 (19)  0.0480 (8)
H2  0.597¢ 0.849 ~0.154 0.058’
c1 0.6138 (2) 0.8163 (3) ~0.02929 (18)  0.0369 (7)
C1C  0.6948 (2 0.9062 (2 0.00282 (17 0.0352 (7
c9 0.7444 (2) 0.9089 (3) 0.08433 (18) 0.0368 (7)
cs 0.7274 (2) 0.8171 (3) 0.14761 (17) 0.0385 (7)
C2:  0.7307 (3 0.8700 (3 0.23535 (1€ 0.0424 (7
C23  0.8062 (3) 0.8363 (3) 0.30967 (19) 0.0465 (8)
H23  0.856¢ 0.777 0.308: 0.056
C24  0.8016 (4) 0.8933 (4) 0.3831 (2) 0.0773 (13)
H24  0.8507 0.8724 0.4319 0.093*
C2t  0.7296 (4 0.9778 (4 0.3875 (3 0.0817 (14
H25  0.7297 1.0143 0.4388 0.098*
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C26
H26
C2i
H27
Ci1t
Cl6
H16A
H16B
C17
H17A
H17B
H17C
C11
S1'
C12
H12'
Cc13
H13
c14
H14
S1
C12
H12
C13
H13
Cl4
H14
Cle
S2
C19
H19
C20
H20
Cc21
H21
S2'
c19
H19
cao
H20'
car

0.6570 (4)
0.6065
0.6573 (3
0.6076
0.8246 (3
0.8442 (4)
0.8015
0.908¢
0.8812 (6)
0.929:
0.9214
0.8174
0.7228 (2
0.8517 (4)
0.6541 (15
0.5824
0.7086 (15)
0.678:
0.8128 (17)
0.862:
0.6308 (4)
0.8222 (10)
0.880°
0.8325 (16)
0.894:
0.7296 (12)
0.7129
0.8130(3)
0.8058 (3)
0.9074 (11)
0.9267
0.9724 (10)
1.037;
0.9295 (7)
0.9619
0.9240 (7)
0.795 (2)
0.735¢
0.8927 (18)
0.9004
0.973 (2)

1.0107 (4)
1.0689
0.9589 (3
0.9831
1.0013 (3
1.2005 (4)
1.2542
1.177:
1.2540 (5)
1.203:
1.3221
1.2724
0.9919 (3
0.9931 (5)
1.0805 (1€
1.0924
1.154 (2)
1.217¢
1.1090 (17)
1.141¢
1.0925 (5)
1.0026 (18)
0.951;
1.0987 (17)
1.120;
1.1464 (19)
1.2089
0.7231 (3
0.5957 (2)
0.7381 (13)
0.8030
0.6298 (8)
0.619(
0.5468 (11)
0.4765
0.7245 (7)
0.6208 (14)
0.601¢
0.549 (3)
0.4766
0.5911 (13)

0.3185 (3)
0.3225
0.2429 (2
0.1953
0.11779 (1¢
0.1385 (3)
0.1657
0.179¢
0.0680 (4)
0.044t
0.0866
0.0256
~0.05704 (1¢
-0.0827 (3)
~0.0905 (1€
~0.0794
~0.1465 (17)
~0.176¢
-0.1434 (15)
~0.174
~0.1018 (4)
~0.0858 (12)
~0.069
~0.1432 (16)
~0.166:
~0.1533 (15)
~0.1886
0.14620 (1¢
0.1929 (2)
0.1097 (12)
0.0827
0.1220 (8)
0.100:
0.1679 (8)
0.1826
0.0999 (7)
0.1853 (19)
0.212¢
0.1726 (18)
0.1950
0.1276 (19)
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0.0729 (12)

0.087*
0.0555 (9
0.067*
0.0450 (8
0.0862 (14)
0.103*
0.103’
0.123 (2)
0.185’
0.185*
0.185*
0.0408 (7
0.0550 (9) 47D.(4)
0.073 (5 0.471(4)
0.088* 0.471 (4)
0.069 (4) .470(4)
0.083 0.471(4)
0.054 (3) 0.471 (4)
0.065’ 0.471(4)
0.0707 (12) 529(4)
0.072 (5) 0.529 (4)
0.086’ 0.52¢ (4)
0.062 (3) 0.529 (4)
0.074’ 0.52¢ (4)
0.060 (3) 0.529 (4)
0.072* 0.529 (4)
0.0448 (8
0.0788 (10) 33(5)
0.065 (4) .638(5)
0.078* 0.633 (5)
0.067(2) 38.6)
0.081’ 0.63: (5)
0.077(2)  38.6)
0.093* 0.633 (5)
0.084 (2) D
0.110 (7)  360.(5)
0.132’ 0.361 (5)
0.099 (5)  360.5)
0.119* 0.367 (5)
0.099 (6)  360.5)



H21'  1.0365 0.5553 0.1157 0.119*
o1 0.5657 (2) 0.7135 (2) 0.17142 (14) 0.0627 (7)
02 0.9203 (2 0.9858 (2 0.14861 (17 0.0692 (8
03 0.7748 (2) 1.1019 (2) 0.11081 (16) 0.0622 (7)
Atomic displacement parameters’(A

Ul] U22 U33 U12 UlS
C7 0.0478 (18 0.0444(18) 0.0371 (17 -0.0016 (1= 0.0082 (14
C6 0.0350 (16) 0.0465 (18) 0.0376 (17) 0.0002 (14).0087 (13)
C5 0.0490 (19) 0.057 (2) 0.051 (2) -0.0094 (17) 1P3)(15)
C4 0.051(2 0.068(2 0.057 (2 -0.0145 (1€ 0.0020 (17
C3 0.055(2) 0.073 (3) 0.042 (2) -0.0038 (19) -0DA6)
C2 0.0465 (1¢ 0.059 (2 0.0381 (1€ 0.0013 (1€ 0.0059 (14
Cl 0.0296 (14) 0.0449 (18) 0.0357 (16) 0.0059 (13).0041 (12)
C10 0.0297 (14) 0.0425(17) 0.0339 (16) 0.0048 (13) 0680(12)
CS 0.0312 (15 0.0415(17 0.0378 (17 0.0010 (13 0.0064 (12
C8 0.0385(16) 0.0446 (18) 0.0314 (16) -0.0007 (1BLP0O39 (13)
C2z 0.0428 (17 0.0499 (18 0.0357 (17 -0.0068 (1t 0.0100 (13
C23 0.0435 (18) 0.060 (2) 0.0357 (18) -0.0077 (16) BeO@AA4)
C24 0.075 (3) 0.107 (4) 0.046 (2) -0.022 (3) 0.002 (2)
C2t 0.083(3 0.100(4 0.067 (3 -0.024 (3 0.027 (3
C26 0.081 (3) 0.065 (3) 0.081 (3) -0.008 (2) 0.038 (3)
C27 0.058 (2 0.062 (2 0.049 (2 0.0018 (18 0.0173 (17
C15 0.0444 (19) 0.053(2) 0.0371 (17) -0.0041 (16) 6/0QA4)
C16 0.103 (3) 0.060 (3) 0.089 (3) -0.021 (2) -0.003 (3)
Cl7 0.172(6 0.097(4 0.107(4 -0.066 (4 0.041 (4
C11 0.0369 (16) 0.0462 (18) 0.0383 (17) 0.0006 (14) 0410(13)
S1 0.0550 (18 0.070 (2 0.0428 (1 -0.0058 (1£ 0.0164 (123
C12'0.078 (10) 0.074 (9) 0.065 (8) -0.008 (7) 0.003 (7)
C13' 0.079 (8) 0.066 (7) 0.056 (6) -0.008 (6) -0.004 (6)
Cl14 0.064 (7 0.068(6 0.033(5 -0.017 (5 0.010 (5
S1 0.0577(16) 0.0709 (19) 0.080 (3) 0.0160 (13) 00&0 (15)
Clz 0.068(8 0.065(6  0.079 (8 -0.004 (6 0.003 (6
C13 0.053 (5) 0.065 (6) 0.065 (6) -0.002 (4) 0.006 (5)
C14 0.050 (5) 0.064 (5) 0.063 (6) 0.005 (4) 0.002 (4)
Cl1l€ 0.050 (2 0.048 (2 0.0340 (17 0.0095 (1€ 0.0014 (14
S2 0.103 (2) 0.0537 (14) 0.0784 (15) 0.0134 (14) 0120 (14)
Cl¢ 0.067(6 0.057(5 0.068(6  0.048 (4 0.005 (5
C20 0.059 (4) 0.065 (5) 0.074 (5) 0.042 (4) 0.001 (3)
C21 0.090 (6) 0.059 (5) 0.070 (5) 0.039 (5) -0.022 (5)
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0.367 (5)

U23
-0.0012 (14
~0.0070 (14)
~0.0075 (17)
-0.017 (2
~0.0138 (18)
~0.0005 (1€
~0.0034 (14)
~0.0004 (13)
~0.0004 (13
~0.0026 (13)
~0.0038 (14
~0.0080 (15)
~0.005 (2)
-0.033 (3
-0.019 (2)
-0.0053 (1€
0.0016 (15)
-0.018 (2)
-0.014 (3
0.0021 (14)
0.0081(13)
0.024 (6)
0.013 (6)
0.013 (5
0.0266 (15)
0.011 (5
0.004 (5)
.016 (5)
-0.0020 (15
0.0163 (12)
-0.010 (4
0.049 (4)
-0.009 (4)



S2'  0.064 (3)
C19' 0.113 (11)
C20 0.105 (10 0.074 (7
C21' 0.101 (10)
O1 0.0706 (16 0.0788 (18 0.0416 (14 -0.0247 (14 0.0177 (12
02 0.0443 (14) 0.0747 (18) 0.0811 (18)
O3 0.0656 (16) 0.0458 (14) 0.0709 (17)

0.084 (4)
0.090 (11)

0.084 (10)

Geometric parameters (A, °)

C7—01
C7—Ce6
C7—C8
Ce6—Cs
C6—C1
C5—C4
C5—H5
C4—C3
C4—H4
C3—C2
C3—H3
c2—C1
C2—H2
C1—C1C
C10—C9
Cl10—C11
Co—C1t
Co—C8
C8—C1¢t
C8—C22
C22—C27
C2z—C2z¢
C23—C24
C2:—H23
C24—C25
C24—H24
C2t—C2¢
C25—H25
C2e—C27
C26—H26
C27—H27

1.212 (4)
1.473 (4
1.544 (4)
1.390 (4
1.397 (4)
1.377 (5)
0.930(
1.375 (5)
0.930(
1.375 (5)
0.9300
1.395 (4
0.9300
1.476 (4
1.341 (4)
1.476 (4)
1.497 (4
1.524 (4)
1.523 (4
1.536 (4)
1.395 (5)
1.427 (4
1.368 (5)
0.930(
1.335 (6)
0.9300
1.346 (6
0.9300
1.361 (5
0.9300
0.9300

0.108 (4)  0.010 (3)

0.126 (13) 0.074 (9)
0.113 (10

0.107 (11)

0.073 (8

Cl6—H16B
Cli—H17A
Cl7—H17B
Cli—H17C
Cl1—-C12
Cl1—-C12
Cl1—Ss1
Cl1—s1
S1—Ci4
Cl12—C13
Cl12'—H12'
C13—C14
C13'—H13'
Cl14—H14
S1—Ci14
C12—C13
Clz—H12
C13—C14
C1:—H13
Cl4—H14
C18—C19
C1&—C19
C18—S2'
Cle—Se
S2—C21
C19—C20
C1¢—H19
c20—C21
C2(—H2C
C21—H21
S2'—C21'
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0.029 (
0.028 (9
0.061 (10) 0.5 (

~0.0079 (13).0092 (13)
~0.0045 (12003 (13)

~0.027 (3)
~0.014 (9)
-0.008 (7

~0.020 (9)
0.0002 (12

0.9700
0.960(
0.9600
0.960(
1.371 (9)
1.385 (9)
1.686 (4
1.700 (4)
1.698 (9
1.487 (10)
0.9300
1.365 (9
0.9300
0.930(
1.696 (8)
1.481 (9)
0.930(
1.353 (8)
0.930(
0.9300
1.387 (9)
1.397 (10
1.648 (6)
1.690 (4
1.720 (7)
1.496 (9)
0.930(
1.382 (8)
0.930(
0.9300
1.713 (9)

~0.0116 (14)
~0.0055 (12)



C15—02
C15—-03
Cle—C17
C16—03
Cle—H16A
01—C7—C6b
01—C7—C8
C6—C7—CS8
C5—C6—C1
C5—C6—C7
Cl1—Ce6—C7
C4—C5—C6
C4—C5—H5
C6—C5—H5
C3—C4—C5
C3—C4—H4
C5—C4—H4
Cc2—C3—C4
C2—C3—H3
C4—C3—H3
c3—C2—C1
C3—C2—H2
Cl1—C2—H2
C2—C1—Cé6
C2—C1—C10
C6—C1—C10
Co—C1(—C11
Co9—C10—C1
Cl1—Ci1—C1
C10—C9—C15
C10—C9—Cs8
Clt—Co—Cs8
C18—C8—C9
Cle—-C8—C2z
C9—C8—C22
C18—C8—C7
Co—C8—-Cv
C22—C8—C7
C271—C2z—C2¢
C27—C22—C8

1.192 (4)
1.328 (4)
1.437 (6
1.459 (4)
0.970(

122.3 (3)
120.5 (3)
117.1 (3)
120.2 (3
119.2 (3)
120.6 (3)
120.4 (3)
119.8
119.¢
119.5 (3)
120.2
120.2
120.9 (3)
119.F
119.5
120.5 (3)
119.7
119.7
118.4 (3
122.0 (3)
119.5 (3)
120.3 (3
120.9 (3)
118.7 (2
121.2 (3)
123.0 (3)
115.7 (2
109.6 (2)
113.7 (2
109.8 (2)
102.9 (2)
110.9 (2
109.8 (2)
117.6 (3
118.1 (3)

C19'—C20'

C19'—H19’
C20—C21

C20'—H20'
C21—H21

H17A—C17—H17C
H17B—C17—H17C

C12—C11—C12'
C1z—C11—C1C
C12'—C11—C10
C12—C11-S1
c12'—C11—-S1
cio—Cii1—sr
Clz—C11—-S1
C12'—C11—-S51
C10—C11—-S81
S1'—C11—S1
Cl11—Ss1'—C14'
C11—C12—C13
Cl11—C12'—H12'

C13'—C12'—H12'

C14'—C13'—C12'

C14'—C13'—H13'
C12—C13—H13

C13'—C14'—-SY1'

C13'—C14'—H14'

S1—C14—H14
C14—S1—C11
Cl11—C1z—C1z
Cl11—C12—H12
C13—C12—H12
Cl14—-C1=—C1z
C14—C13—H13
Clz—C1=—H13
C13—C14—S1
C13—C14—H14
S1—C14—H14
C19—C18—C19'
Cl1¢—-C1&—C8
C19'—C18—C8
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1.500 (10)

0.9300
1.397 (10

0.9300
0.930(

109.5
109.5
107.7 (12)

126.8 (8
125.4 (9)
7.3 (8)
114.7 (8)
119.7 (3)

110.1 (7
4.7 (13)
123.1 (3)
117.3 (3)
88.4 (8)

112.1 (17
123.9
123.9
105 (2)
127.6

127.¢
119.9 (16)
120.1

120.1
90.1 (8)

117.2 (15
121.4
121.4

102.5 (18
128.8

128.¢
120.1 (16)
119.9

120.(

120.6 (10)

122.0 (6
117.3 (9)



C23—C22—C8
C24—C23—C22
C24—C2:—H23
C22—C23—H23
C25—C24—C22
C25—C24—H24
C23—C24—H24
C24—C25—C2€
C24—C25—H25
C26—C25—H25
C25—C26—C27
C25—C26—H26
C27—C26—H26
C26—C27—C22
C26—C27—H27
C22—C27—H27
02—C15—03
02—C15—Cg
03—C15—C9
C17—C16—03
C17—C16—H16A
03—C16—H16A
C17—C16—H16B
03—C16—H16B
H16A—C16—H16B
C16—C17—H17A
C16—C17—H17B
H17A—C17—H17B
C16—C17—H17C
01—C7—C6—C5
C8—C7—C6—C5
01—C7—C6—C1
Cc8—C7—C6—C1
C1—C6—C5—C4
C7—C6—C5—C4
C6—C5—C4—C3
C5—C4—C3—C2
C4—C3—C2—C1
C3—C2—C1—C6
C3—C2—C1—C10

124.3 (3)
117.8 (4)
121.1
121.1
122.7 (4
118.6
118.6
120.7 (4
119.7
119.7
120.1 (4)
120.0
120.(
121.2 (4)
119.2
119.4
124.6 (3)
124.1 (3
111.3 (3)
110.7 (4
109.5
109.5
109.t
109.5
108.1
109.5
109.5
109.f
109.5
~16.1 (5)
160.0 (3)
162.8 (3
—21.1 (4)
0.9 (5
179.8 (3)
-0.5 (5)
-0.2(6
0.4 (5)
0.0 (5
~178.5 (3)

C19—C18—-52
C19—C18—S52'
C8&—C1&—-S2
C19—C18—S2
C19—C1&—-52
C8—C18—S2
S2'—C18—S2
Cl&e—-Sz—C21
C18—C19—C20
Cle—C1¢—H1¢
C20—C19—H19
C21—C20—C19
C21—C2(—H2C
C19—C20—H20
C2(—C21—-5z
C20—C21—H21
S2—C21—H21
Cle—-S2—C21

C18—C19'—C20'

C1&—C19—H19

C20'—C19'—H19'
C21'—C20'—C19'

C21—C20—H20

C19'—C20'—H20'

C20—C21—-S2

C20'—C21'—H21"

S2'—C21'—H21"
C1:—03—C1¢e

C1—C10—C11—S1

c12—C11—S1'—C14
C12—C11—-S1—-C14

C10—C11—S1'—C14
S1—C11—-S1—C14

6.9 (10)

114.8 (9)
127.8 (4

114.4 (6)
6.4 (10

123.5 (3)

108.6 (4)
94.5 (5

106.9 (10)
126.¢

126.6

115.9 (11)
122.(

122.0
108.2 (10

125.9

125.9
98.3 (11

103.3 (18)
128.:

128.3

121 (2)
119.¢

119.6
103(2)

128.7

128.7
117.2 (3

69.7 (5)

13 (9)
-2.9 (18

~177.9 (10)
1.5 (11

C12—C11—C12'—C13' 1 (3)

C10—C11—C12'—C13'
S1—C11—C12—C13

S1—C11—C12'—C13'
C11—C12—C13—C14

177.9 (17)
3@3)

-121 (16)
=2 (3]

C12—C13'—C14'—S1' 0 (3)
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C5—C6—C1—C2
C7—C6—C1—C2
C5—C6—C1—C1C
C7—C6—C1—C10
C2—C1—C1(—CS¢
C6—C1—C10—C9
Cc2—C1—C10—C11
C6—C1—C1(—C11
C11—C10—C9—C15
C1—C1(—Co—C1t
C11—C10—C9—C8
C1—C10—C9—C8
Cl(—Cos—C8—C1¢
C15—C9—C8—C18
C1(—Cs—C8—-C2z
C15—C9—C8—C22
C10—C9—C8—C7
Clt—Co—C8—-C7
01—C7—C8—C18
Ce—Cr—C8—C1¢
01—C7—C8—C9
C6—C7—C8—C9
01—C7—C8—C2z
C6—C7—C8—C22
Cle—-C8—-C2—C2i
Cc9—C8—C22—C27
C7—C8—C22—C27
Cle—-C8—-C2—C2¢
C9—C8—C22—C23
C7—C8—C22—C23
C27—C22—C23—C24
C8—C22—C23—C24
C22—C2=—C24—C2¢
C23—C24—C25—C26
C24—C25—C26—C27
C25—C26—C27—C22
C23—C22—C27—C26
C8—C2—C27—C2¢
C10—C9—C15—02
C8—C9—C15—02
C10—C9—C15—03

-0.7 (4)
~179.6 (3)
177.8 (3
~1.0 (4)
~171.3 (3
10.3 (4)
7.2 (4)
~171.2 (3
3.0 (4)
~178.6 (3
~174.3 (3)
4.2 (4)
88.2 (3
-89.2 (3)
~146.3 (3
36.3 (3)
—24.7 (4)
157.9 (3
91.3 (3)
-84.9 (3
~151.7 (3)
32.1 (4)
-30.1 (4
153.7 (3)
178.5 (3
55.3 (4)
~66.9 (4)
0.1(4
-123.0 (3)
114.8 (3)
-0.1 (5)
178.2 (3)
0.3 (6
0.2 (7)
~0.9 (7)
1.1 (6)
~0.6 (5)
~179.0 (3
~119.3 (4)
58.2 (4)
62.5 (4)

C11—S1'—C14'—C13' 2(2)
C12—C11—S1—C14  -1.9 (16)
C12—C11-S1+-Cl4 58 (14
C10—C11—S1—C14  178.9 (10)
S1—C11—S1—C14 -0.4 (12
C12'—C11—C12—C13 -1 (3)
C10—C11—C12—C13 -177.5 (17)
S1—C11—-Cl1:—Cl1:  -166 (11
S1—C11—C12—C13 3 (3)
C11—Cl:—C1:—Cl14 -3 (3
C12—C13—C14—S1 2 (3)
C11—S1—C14—C13  0(2)
Co—C&—C16—C1¢ 15.8 (11
C22—C8—C18—C19  -107.5(11)
C7—C&—C1e—C1¢ 133.8 (11
C9—C8—C18—C19'  -165.8 (16)
C22—C8—C18—C19'  70.9 (16)
C7—C8—C16—C19  -47.8(16
C9—C8—C18—S2' 11.2 (6)
C2:—C8—C1e—S2 ~112.1 (6
C7—C8—C18—S2' 129.2 (6)
C9—C8—C18—S2 ~167.7 (3)
C2:—C8—C16—S2 69.1 (4
C7—C8—C18—S2 ~49.7 (3)
C1¢—C16—Sz—C21  -0.4 (11
C19'—C18—S2—C21 168 (14)
C8—C18—S2—C21 ~177.2 (5)
S2—C16—S:—C21 3.8 (6
C19'—C18—C19—C20 0 (2)
C8—C18—C19—C20  178.7 (8)
S2'—C18—C19—C20  -33(9)
S2—C18—C19—C20 1.9 (16)
C16—C1&—C2(—C21 -3.1(19
C19—C20—C21—S2 2.8 (15)
C18—S2—C21—C20  -1.4(9)
C19—C18—S2'—C21' 146 (10)
C19'—C18—S2'—C21' -3 (2)
Cce—Cle—S2—C21  -179.9 (11
S2—C18—S2'—C21'  -0.9 (12)
C19—C18—C19'—C20' -1 (3)
C8—C18—C19—C20' -179.8 (15)
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C8—C9—C15—03
C9—C10—C11—C12
C1—C1(—C11—C1z

c9—C10—Ci11—C12

C1—C1(—C11—-C12
C9—C10—C11—STI'
C1—C10—C11—SsTr'
C¢—C1(—C11—-S1

~120.1 (3)
69.2 (13)
~109.3 (12
-106.8 (15)
74.7 (15
67.6 (4)
-111.0 (4)
~111.7 (4

S2'—C18—C19'—C20" 3 (3)

S2—C18—C19'—C20'  -14 (12)
C16—C19—C20—C21 -2 (4
C19'—C20'—C21'—S2' )0 (4
C16—S2—C21—C20 1 (2)
02—C15—03—C16 3.7 (5)
C9—C15—03—C16 ~178.1 (3)
C17—C16—03—C1t  96.7 (5

Absorption spectra of tri-substituteehaphtholsl3i, 13k, 13l and13m
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Emission spectra of tri-substituteehaphtholsl3i, 13k, 13| and13m
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