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'H and *C NMR spectra
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HAME HMR2
EXPNO 4187
FROCNO 1
Date_ 20160429
Time 12.06
INSTRUM spect
PROBHD 5 mm PABBO BE-

' 2930
E5536
cDCl3

16
2
8223.685 Hz
©.125483 Hz
AQ 3.9B46387 sec
RG 128
= 60.800 usec
DE 6.50 usec
TE 294.9 K
Dl 1.00000000 sec
0O 1
HANNEL £1
1H
14.50 usec
=2,83 d8
16.91636658 W
400.1724712 MHz
51 32768
5F 400.1700000 MHz
WOW EM
558 o
LB 0.30 Hz
GB o
BC L.00
HAME HMR2
EXPNO 4238
FROCNO 1
Date_ 20160523
Time 13,36
INSTRUM spect
PROBHD 5 mm PABBO BE-
FULFROG zgpgal
65536
SOLY coCl3
N 128
4
24038.461 Hz
0.366736 Hz
1.3631988 sec
2050
20.800 usec
6,50 usec
296.6 K
Dl 2.00000000 sec
pil 0.03000000 sec
™0 1
CHANNEL f1
13c
11.70 usec
=2,00 dB
1w 48.T6E12744 W
SFO1 100.6328B8E MHz
CHANNEL £2
CPDERG2 waltzlé
Kuc2 1H
PCPDZ 80.00 usec
PL =-2.83 dB
12.00 48
4.00 dB
16.91636658 W
0.55629748 W
0.35100001 W
400.1716007 HHz
32768
100.6228270 MHz
EM
0
1.00 Hz
1.40
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HAME HMR2

EXPNO 4232
FROCNO 1
Date_ 20160523
Time 11.25
INSTRUM spect
PROBHD 5 mm PABBO BB~
2930
65536
(= 1ed ]
2
2
B223.685% Hz
0.125483 Hz
AQ 3.9846387 sec
RG 128
= 60.800 usec
DE 6.50 usec
TE 296.7 K
Dl 1.00000000 sec
™0 1
HANMEL £1
1H
14.50 usec
=-2.83 d8
16.91636658 W
400.1724712 MHz
32768
400.1700000 MHz
EM
o
0.30 Hz
0
1.00

N NMR2
EXPNO 4250
FROCNO 1
Date_ 20160524
Time 15.54
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

D £5536
SOLVENT cocl3

NS 110

DS 4

B 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631988 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
1E .

o1 2.00000000 sec
D11 0.03000000 sec
00 1
———————— CHANNEL f1 ==

NUCL 13c

31 11.70 usec
PL1 -2.00 dB
BLIW 48.76812744 W
SFO1 100.6328888 MHz
-------- CHANNEL £2 ==
CPDPRG2 waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL1Z 12,00 d8
PL13 14.00 da
PL2W 16.91636658 W
PL1ZW 0.55629748 W
PLLIW 0.35100001 W
sFoz 400.1716007 MHz
51 32768

SF 100.6228270 Mz
WDW EM

SSB 0

1B 1.00 Hz
GB 0

BC 1.40



HAME NMRZ
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(o) RG 128
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_N N e 298,6 K
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TDO 1
CHANNEL f1
KUC1 11
Pl 14.50 usec
PL1 -2.93 dB
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558 o
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GB o
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i o 20-880
oW . usec
_N N DE e%su usec
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BnO ol 2.00000000 sec
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™00 1
CHANNEL f1
HUC1 C
Pl 11.70 usec
PL1 -2.00 dB
PL1W 4876612744 W
SFO1 100. 632888 MHz
3ac
CHANNEL £2
CEDPRGZ waltzl
KUC2 1H
PCPDZ 40.00 usec
PL2 =2.83 dB
PL1Z 12.00 dB
FL13 14.00 dB
PL2ZW 1691636658 W
PL12W 0.55625748 W
PL13W 0.35100001 W
SFO2 400.1716007 HHz
51 2766
SF 100.6228270 MHz
WDW EM
558 o
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HAME HMR2
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M= = === 0= 0= =M= W00 W W m e e o - - Time 11.52
INSTRUM spect
‘/// \X PROBHD 5 =m PABRO BE-
PULPROG zg30
™ 65536
SOLVENT cDC13
KS 7
ps 2
SWH 8223.685 Hz
O FIDRES 0.125483 Hz
¢} AQ 3.9846387 sec
N lll G o4
= 60.800 usec
g DE 6.50 usec
BnO TE 296.3 K
Dl 1.00000000 sec
0O 1
HANNEL £1
KUC1 1H
Pl 14,50 usec
PLL =2.83 dB
Cl PLLW 16. 91636658 W
SFO1 400.1724712 MHz
3ad 51 32766
SF 400.1700000 MHz
WOW EM
558 o
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GB o
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29%.0 K
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0.03000000 sec
CHANNEL f1
HUC1 13¢
[ 41 11,70 usec
CI PL1 =2.00 dB
PLIW 48.76B12744 W
3ad SFO1 100.6328888 MHz
CHANNEL £2
CPDPRG2 waltzl6
KUC2 in
PCPD2Z 80,00 usec
PL2 =2,83 dB
PL12 12,00 d8
PL13 14.00 dB
PL2W 16. 91636658 W
PLLZW 0.55625748 W
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N 2766
SF 100.6228270 MHz
WOW EM
588 o
LB 1.00 Hz
GB 0
FC 1.40
1 T T J I I 1 T T I
180 160 140 120 100 80 60 40 z0 0 ppm

S5



3ae

_-1.717

T—1.665

HAME HMR2

w -

aamwwa
.............. PR
P LT D e T N
R R AR gt “ e
i i P i i oo © o~

—170.24
77
76
——55.13

_—23.99
TT—23.43

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60

S6

EXPNO 4308
FROCNO 1
Date_ 20160601
Time 11.48
INSTRUM spact
PROBHD 5 mm PABBO BB~
FULPROG 2930
™ 65536
SOLVENT (= 1ed ]
NS 16
DS 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
= 60.800 usec
DE 6.50 usec
TE 296.3
Dl 1.00000000 sec
™0 1
CHANNEL f1

WUC1 1H
Pl 14.50 usec
PLL =-2.83 d8
PLLW 16. 91636658 W
SFO1 400.1724712 MHz
51 32768
SF 400.1700000 MHz
WOW EM
S5B o
LE 0.30 Hz
GB o
PC L.00

NAME NMR

EXENO 4305

PROCNO 1

Date_ 20160601

Time 11.44

INSTRUM spect.

PROBHD 5 mm PABBO BE—

BULPROG zgpg30

™ 65536

SOLVENT cpCl3

NS 183

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec

DE 6.50 usec

TE 299.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL £1

NUC1

Pl 11.70 usec

PL1 =2.00 dB

PL1W 48.76812744 W

SFO1 100.6328888 MHz

===m==== CHANMEL f£2 ========

CPDPRG2 waltzl6

NUCc2 1H

PCPD2 80.00 usec

PL2 =2.83 dB

PL12 12.00 dB

PL13 14.00 dB

PL2W 16.91636658 W

PL12W 0.55629748 W

PL13W 0.35100001 W

SFo2 400.1716007 MHz

SI 32768

SF 100.6228270 MHz

WDW EM

ssB 0

LB 1.00 Hz

GB 0

BC 1.40
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HAME HMR2
EXPNO 4318
FROCNO 1
Date_ 20160606
Time 15.38
INSTRUM spect
PROBHD 5 mm PABBO BB~
2930
65536
[=led ]
H
2
B223.685 Hz
0.125483 Hz
AQ 3.9846387 sec
RG 128
oW 60.800 usec
DE 6.50 usec
TE 673.2 K
Dl 1.00000000 sec
™0 1
CHANMEL £1
1H
14.50 usec
=-2.83 dB
16.91636658 W
400.1724712 MHz
32768
400.1700000 MHz
E
o
0.30 Hz
0
1.00

HAME NMR2
EXPNO 4252
PROCNO 1
Date_ 20160524
Time 16.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT cpe1l
NS 53
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
NUC1 1
31 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
sFo1 100.6328888 MHz
CHANNEL f2
CPDPRGZ waltz16
HUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
s1 32768
SF 100.6228270 MHz
WDW EM
SSB o
1B 1.00 Hz
GB 0
PC 1.40
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NAME NMR
8 8 2332334238935 reozes o e 4308
. e e S883 b PROCNO 1
2 5 2323888808828 P “ Date_ 20160601
3 a Soaa83aasaaas SERER & Time 12.04
| | | \\\V///// \W ‘ INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT S|
NS 323

bs 4
SWH 24038.461 Hz
(@) FIDRES 0.366798 Hz
O aAQ 1.3631988 sec

RG 2050

! DW 20.800 usec
_N N DE 6.50 usec
BnO TE 298.1 K
D1 2.00000000 sec
o D11 0.03000000 sec
_ DO 1
—m====== CHANNEL fl ========
NUC1 13c
Pl 11.70 usec
PLL -2.00 dB
3ag PLIW 48.76812744 W
SFO1 100.6328B88 MHz
CHANNEL f2
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 d8
PL13 14.00 dB
BLZW 16.91636658 W
PLLZW 0.55629748 W
PL13W 0,35100001 W
sF02 400.1716007 Mz
s1 3276
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NAME NMR2
9

FOVLOYWHMONMIFMODOW NG WM o™ EXENO
HONANHOWOWWINMHOOI—AONO©M ISRl PROCNO 1
DENMANNAAAAAADNNAN DO O OO ~ 0 Date_ 20170215
“&W%// ‘\/ PROBHD  7116098_0406 (
PULPROG 2930
™ 65536
SOLVENT cocl3
NS 16
DS 2
sk 8012.820 Hz
FIDRES 0.122266 Hz
O AQ 4.0894966 sec
(@] RG 19.71
] DW 62.400 usec
N N DE 6.50 usec
- TE 291.6 K
BnO D1 1.00000000 sec
DO 1
cl SFOL 400.1324708 MHz
nuCl 1H
Pl 10.00 usec
sI 65536
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WOW EM
SSB 0
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cB o
BC 1.00
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1 AQ 1.3631988 sec
RG 136.12
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BnO DE 6.50 usec
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cl D1 2.00000000 sec
D11 0.03000000 sec
D0 1
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HAME

NMR

EXPNO 4348
PROCRO 1
Date_ 20160907
Time 11.37
INSTRUM spact
PROBHD 5 mm PABBO BE-
FULPROG zq30
o 65536
SOLVENT (= ]
NS 9
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 114
oW 60.800 usec
DE 6.50 usec
TE 673.2 K
Dl 1.00000000 sec
™00 1
CHANNEL £1
1H
14,50 usec
=-2.83 48
PL1W 16.91636658 W
SFO1 400.1724712 MHz
SI 32768
5F 400.1700000 MHz
WOW EM
558 o
Ly 0.30 Hz
GB 0
BC L.00
NAME NMR
EXPNO 4349
PROCNO 1
Date_ 20180907
Time 11.41
INSTRUM spect
PROBHD 5 mm PABBO BE—
BULPROG zgpg30
™ 65536
SOLVENT cpcl3
NS 128
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 673.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NUC1 13C
Pl 11.70 usec
PL1 =2.00 dB
PL1W 48.76812744 W
SFO1 100.6328888 MHz
= CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 =2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFo2 400.1716007 MHz
SI 32768
SF 100.6228270 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
BC 1.40
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HAME HMER
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oW 20,800 usec
DE 6.50 usec
TE 673.2 K
[} 2.00000000 sec
D1l 0.03000000 sec
00 1
CHANNEL f1
HUC1 1
[ 41 11,70 usec
BL1 =2.00 dB
PLLW 48.76612744 W
5FO01 100.6326886 MHz
CHANNEL £2
CPDPRG2 waltz16
KUC2 1M
PCPD2 80.00 usec
PL2 =2,83 d8
PL1Z 12,00 d8
FL13 14.00 dB
PLIW 16. 91636656 W
PL12W 0.55625748 W
PL13IW 0.35100001 W
SFO2 400.1716007 MHz
s1 2766
5F 100.6226270 MHz
WDW EM
588 o
LE 1.00 Hz
GB o
FC 1.40
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00 1
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13¢
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3ak HANNEL £2
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2. X-Ray crystal data of compound 3ad

3
3

Cl
3ad

Figure 1.X-ray single crystal structure of 3ad (with thermal ellipsoils shown at the 50%

probability level)

Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

3ad

C24H23CIN2O3

422.89

113(2) K

0.71073 A

Orthorhombic, Pca2(1)
a=22.150(4) A alpha =90 deg.
b =5.9700(10) A beta = 90 deg.
c=15.611(3) A gamma = 90 deg.
2064.2(6) A"3

4, 1.361 Mg/m"3

0.214 mm*-1

888

0.2x0.18x0.12 mm

3.193 to 27.501 deg.

-27<=h<=28, -7<=k<=7, -20<=1<=19
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Reflections collected / unique

Completeness to theta = 27.55

Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F*2

Final R indices [I>2sigma(l)]

R indices (all data)

Absolute structure parameter

Extinction coefficient

Largest diff. peak and hole

19944 / 4605 [R(int) = 0.0245]

99.8 %

Semi-empirical from equivalents

1.000 and 0.941

Full-matrix least-squares on F/2

4605/1/273

1.041

R1=10.0221, wR2 = 0.0583

R1=10.0231, wR2 = 0.0588

-0.009(14)

n/a

0.204 and -0.150 e.A"-3
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