Supporting Information
Compound 1b

™
= BRUKER
o
HAME wankun110901-2-8
EXEND x
FROCHD 1
Data_ 201100901
Tima 15.20
INSTRUM spact
FROBHD & mm PAEEO BE-
PULFROG zgdl
™ 65536
SOLVENT cocl3
NE 16
ns 2
cl SWH B223.685 Hz
F IDRES 0.125883 Mz
D 3.9846387 mec
Br DN BG 114
N oW 60.800 usec
‘ oz 6.50 usec
A s s
ol 1. =aC
N Cl i 5
C4HBI’C12N2
usac
Mol. Wt.: 227.87 PLl -4.00 dB
FL1W 20.1906356E W
=FOL 400.1324710 MEz
81 3276R
aF 400.1300000 MHEz
WIW EM
558 [
18 0.30 ==z
Ga o
FC 1.00
1 1
I T T T T T T T T 1
9 8 7 6 5 4 3 2 ppm

C4HBrCLN,
Mol. Wt.: 227.87

Ppm

======= CHANNEL F1

NUC1
Fi
FL1
FLIW
sFoi

CPOFRGE2

woc?
PCED2
PLZ
PL12
PL13
PLINW
FL1ZwW
PL13W
SFO2

CHANNEL f2 —=—

wankunlid901-2-C
1

y
20110301
1 T

apact

mm PABBO BB-

24038.461 Bz
0.366T9E Bz
1.3631988 =mac

45,2
20.800 usec
6.50 usec

209.1 K
2.00000000 sac
D3000000 mac

i

13c
10.10 usac

-3.00 da
64, 15106328 w
100.622B296 Maiz

waltzli

iE
80.40
-4.00

11.88

12.490

20. 19063568
0.52137470
0. 50716585
400.1316005

E ES!ZE.E.E.

W

I2T6E
100. 6127690
™

1]
1.00 Bz
o

1.40

§
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Compound 2b

8.3863

Cl

~N
LA

Cl

Mol. Wt.: 163.00

2.3031
2,300

{

9 T 6 -
| I! '
Cl
[
—
N Cl

Mol. Wt.: 163.00

HAME wankunl10B31-2
EXFRO i
FROCHO i
Data_ 20110831
Tima 14.34
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULFROG zgil
o 65536
SOLVENT oCl3
n3 16
5 2
EWH BZ23.685 Bz
FIDRES D.125483 Hz
AQ 3.98456387 msac
RG 15.2
oW E0.800 ussc
DE 6.50 usac
IE 2064 K
oi 1. 00000000 =ac
D0 i
NUCT1 1
Fl 12.86 usac
FL1 —4.00 dB
PLIW 20. 19063568 W
EFOL 400.1324710 WHz
EI 32768
EF 400.1300000 Mz
WOW EM
558 o
LB 0.30 =z
GE o
PC i.00
1

ppm

HAME wankunl10831-2-C
EXENO 8
FROCNO 1
Date_ 20110831

Tim 14.53
INSTRUM spact
FROBED 5 mm PAEBD BE-
FULPROG zgpg3d

0 65536
SOLVENT cocl3

NS 262

o= 4

SWH 24038.461 Hr
FIDAES D.366798 Bz
AQ 1.3631988 =sac
BG 456

oW 20.800 usoc
DE 6.50 usec
IE 288.9 &
D1 2.00000000 =sac
Dii 0.03000000 sac
100 1
=——===—= CHMHEL 1 —=—=
NUC1 13C

Fl 10.10 usac
FL1 -3.00 dB
FLIW 64.15106228 w
SFO1 100.622B298 MHz
————— CHINNEL 7 ———
CPOPRG2 waltzlé
HUC2 1H
PCPO2 B0.00 usec
PL2 -4.00 da
FL12 11.88 da
PL13 12.00 da
FL2W 20.19063568 w
PL12W 0.52137470 w
FL13W 0.50716585 w
SFo2 400.1316005 Mz
BI 276

EF 100.6127690 Mz
WO EM

s=8 a

La 1.08 Bz
GB a0

BC 1.40

T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80

70

(MR LR oRE R
60 50 40 30 20
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Compound 3b

8.587

C4HCIKN,

Mol. Wt.: 183.42

6 5
5
Cl
Cl
@t
/
N~ “Cl
C4HCI3N,

Mol. Wt.: 183.42

an
(O

HAME wankunii090Z-4-5
EXENO 1
PROCND 1
Data_ 20110902
Tima 15.14
INSTRUM spact
PROBED 5 mm PABBO BE-
PULFROG g3l

D 65536
SOLVENT DoCl3

M5 16

DS 2

EWH BZ23.685 Hz
FIDRES D.125483 Bz
AQ 3.9846387 sac
RE 114

oW 60.800 usac
DE 6. 50 usac
TE 296.9 K
D1 1. DOQDD0OD =ac
00 1
===—== CHANKEL fl ==——==
NUC1 18

Pl 12.86 usaec
FL1 -4.00 da
FL1W 20. 19063566 W
SFOl 400.1324710 Mz
EX 3276

=F 403.1300000 Mz
WOW EM

558 o

LB D.30 Hz
<] o

PC 1.00

HAME wankunl10902-4-C
EXENO 1
FROCHO 1
Data_ 20110902
Tima 15.35
INSTRUM spact
FROBEED 5 mm FREBO BB-
FPULPROG z2gpg3l

o 65536
EOLVENT oCl3

N3 263

o8 1

EWH 2403B.461 Bz
FIDRES D.366T98 Hz
Al 1.3631988 mac
RGO ai2

oW 20.800 ussc
DE .50 usac
TE 209.2 K

D1 2.00000000 sac
il 0. 03000000 sac
Too 1
====—== CHANMEL f1 =——=
NUC1 13c

F1 10.10 usec
PLl -3.00 da
FLiW 64.15196228 w
EFD1 100.62282098 MHz
=———— CHANMEL 2 ————
CEDFRGZ waltzl§
NUC2 18
FCPD2 ED.OD usaec
FL2 -4.00 d=
FL12 11.88 ds
PL13 12.00 da
FLIW 20.19063568 W
FL1IW 0.5Z13T470 W
FL1IW 0. E0716585 W
EFOZ 400.1316005 MHz
EI 3276E

EF 100.612T690 Mz
WOW EM

858 D

LB 1.00 Bz
GH ]

BC 1.40
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SR LS M WAL
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Compound 4b

o ) Ay i~ — Doy
iy vt 1 i -
r~ - < ™ w3y
o » J . P
-~ i~ A ™ oy & o
\/ | N BRUHKER
HAME wankunl10920-3
EXPND i
EROCHD 1
Data_ 20110920
Tima 18.18
INSTRUM apact
FROBED 5 mm BABEO BE-
FULFROG zgi0
CI o EESIE
SOLVENT oMS0
N3 16
o5 2
~N EWH BZ23.685 Hr
FIDRES D.125483 Bz
RO 3.9846387 sac
~ S B0 éGD
oo % usac
H2N N Cl DE 6.50 usec
TE 296.0 K
Di 1.00000000 =sac
C4H3C12N3 ol 1
Mol. Wt.: 163.99 b CHANNEL E1
Pl 12,86 usac
FL1 -1.40 de
FL1W 20. 19063568 w
EFD1 4001324710 ME=
sI 32TEE
SF 400.1300000 Mz
WO EM
ESB ]
LB D.30 Bz
=21 o
PC 1.00
Pt A A .

T T T T T T T
B5 BD 75 70 65 6.0 55

W R

B
/
HoN N)\CI
C4H3C12N3

Mol. Wt.: 163.99

T T T T T T T T T
50 45 40 35 30 25 20 15 1.0

Ppm

BRUKER

HAME wankunli{820-3-C
EXENO 1
FROCHMO 1
Data_ 20110920

Tima 19.55
INSTRUM spact
FROBHD 5 mm FAHED BB-
FULFROG zgpgll

To 65536
SOLVENT DMsS0

N3 52B

D8 1

SWH 2403B.461 Hx
FIDRES O.366798 Hz
A 1.3631988 sac
RG 45. 2

oW 20.800 uasc
DE 6.50 usec
IE 208.0 K

D1 2.00000000 sac
Dii 0. 03000000 sac
gl 1

NOCl 13c

F1 10,10 usac
PFL1 -3.00 da
PL1W 64.15196228 W

EFD1 1006228298 MHz
Fl =—==
CEOFRG2 waltzl@
wuc? ek |
PCED2 BD.OD usec
FLZ —4.00 ds
FL12 11,88 ds
PL13 12.00 ds
FLIW 20. 19063568 W
FL1IW Q. EZ13TAI0 W
PL13W 0.50716585 W
SFO2 400.1316005 Mz
BEX 32768
aF 100. 6137690 MHz
WOW EM
S5B ]
9 LB 1.00 Bz
% el o
PC i.40

T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80

i ik
70 60 50 40 30 20

ppm
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Compound Sb

T.284
T.1590
~7.183

_/"
2

Cl

PN

N Cl

C5H4C12N2
Mol. Wt.: 163.00

2.539
2,528

s

g

CsH,CLN,
Mol. Wt.: 163.00

T T T T T T T T T T T T T T T T
B85 BO 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

T 1
Ppm

g

40 20 0 ppm

()
BRUKER
i)

HAME wankunlld902-1-0
EXFND 1
PROCND 1
Data_ 20110802
Tima 13.51
INSTRIM =pact
PROBHD 5 mm PASBO BB-
PULFROG =g30

T 65536
SOLVENT cocl3

HE 16

Ds 2

= B223.6B5 Hr
FIDRES 0.1254B3 Hz
AQ 3.9046387 =moc
RG 101

oW 60. 800 usac
DE 6.50 usac
IE 296.5 K

o1 1.00400000 =ec
ol 1
=== CHAENEL [l =———=—
HUC1 18

Pl 12.B§ usac
PL1 —4.0D0 dB
PLIW 20.1%6356E8 W
grol 400.1324710 MEx
851 32768

SE 400.1300000 MEz
WOW B

858 o

La 0.3D A
GE o

PC 1.00

MAME wankuniid902-1-C
EXEHO 1
EROCHO 1
Data_ 20110902
Tima 14.45
INSTRUM apact
FRAOBED 5 mm FABBO BB-
FULEROG zgpg30

T B5536
SOLVENT cotl3

NS 302

o3 1

= 24038.461 Hz
FIDRES D.366T98 BHx
AQ 1.3631988 =ac
R 45.2

oW 20.800 usac
DE 6.50 usac
IE 200.1 K
Di 2.0000D000 sac
Dii 0.03000000 sac
To0 i

CHARNEL fl ===
13c
10.10 usec
-3.00 da
64.15106220 w
100.6220298 Mz

===—== CHANNEL f2 —==—==
CEDERGZ waltz1é
NuC2 1H
PCPD2 80.00 usec
PLZ -4.00 da
FL12 11.88 da
FL13 12.00 da
FLIW 20.19063568 w
FL12W 0.52137470 W
FL13W 0.50716585 W
EFO2 400.1316005 Mz
BX 32758

EF 100.6127690 mMHz
WO M

EEE o

LB 1.00 B2
GB ]

BC 1.4D
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Compound 6b

6.393
6,379
~2.511
~2.502

< 2.507

7,944
7.929
—7.385
—3.365

=

C,H,CIN;
Mol. Wt.: 129.55

| 4 L

T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15 1.0

g

T T T T
B85 80 75 7.0 ppm

Ml g
| ]|

C4H,CIN;
Mol. Wt.: 129.55

n

an
(<O

Hx
Hx
sac

usac
usso

.4
L]

umeC
de

W
MHE

MRz

HAME wankunl10%01-1-H
EXENO 1
FROCHD 1
Date_ 20110901
Tima 10.0%
IHSTRIM apact
FROBED 5 mm FABBO BB-
FULEROG 23l
D 5536
SOLVENT DHMEC
NE 16
D8 2
SWH B223.485
FIDRES D.125483
g 3.9846387
RG 128
oW &0.800
DE 6.50
TE 206. 4
D1 1.000Q0000
o0 1
=——=—— CHANNEL

Nocl

Pl

P11 —4.00
FLIN 20. 19063568
sFol 400.1324710
85I 32768
SF 400.13030000
WIN EM
s58 {1
LB .30
GB 0
BC 1.00

BRUKER

HAME wankunl110501-1-C
EXFNO 1
FROCNO 1
Data_ 20110901
Time 10.24
INSTREUM spact
FROBED 5 mm FRBEO BE-
FULPROG zgpg30
T EEE3E
EOLVENT DMSO
N3 212
D3 L]
SWH 2403B.461 Bz
FIDRES D.366798 Hz
AQ 1.3631988 mac
RG 362
oW 20.800 uasc
DE 6.50 usec
TE 298.7 K
D1 2. 00300000 sac
o1l 0.030300000 sac
od 1
=—== CHANMEL fl =——=
NOCL 13c
Pl 10.10 ussc
FL1 -3.00 d8
PLIW 64, 15106228 W

EFDL 100.6228798 MHz
===—== CHAHNEL fl —=——=
CPOFRG2 waltzl6
i 1H
FCED2 BD.0OD usec
FLZ -4.00 dB
FL1Z 11.88 da
FL13 12.00 48
FLIN 20. 19063568 W
FL1IW Q. E213T470 W
FL1IW 0.507165085 W
sFo2 400.1316005 Mz
EI 32768

8F 100.6127690 MHz
WOW EM

ss8 ]

LA 1.00 Bz
=] (]

PC 1.40

T T T T T
170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20

Sé



Molecules 2012, 17

Compound 7b

S7

- W
=Rl L= -
R s F BRUKER
N ol gl ol T B o oy
e e PR
@00 [~ i — L‘XJ
NS |
HAME wankunl0110829
EXENO 1
PROCNOD 1
Data_ 20110829
Tima 10.27
IHSTRUM apact
FROBED 5 mm PABBO BB-
Br PULPROG zg30
N o 65536
‘ SOLVENT ocl3
NS 16
s D= 2
N CI EWH E223.645 Hz
FIDRES D.125443 B2
AQ 3.984E38T sac
RG 161
oW 60.80D0 usec
DE 6.50 usec
CsHsBrelN = sos3d
D1 1. e
Mol. Wt.: 192.44 oo 1
=—=———= CHANMEL i =
moci iR
Fl 12.86 usec
PL1 -4.00 dB
FL1W 20. 19063566 w
EFO1 400.132471D0 W3z
BI 3276E
EF 400.1300000 HHz
WO EM
S8R o
LB D.30 BHx
GH ]
PC 1.00
|
I T T T T T T T T T 1
9 8 7 [ 5 4 3 2 1 ppm
| 1 L
o B @
- - =
H HMR
Ly Wl
\ | 1
L L LR E MAME wankun20110825—c
EXFNO 1
FROCHD 1
Data_ 20110820
Tima 1i.44
THSTROM apact
Br X FROBHD 5 mn PABBO HE-
FULFROG = 30
m 336
‘ SOLVENT cocl3
s M3 384
N Cl s i
EWH 24038.461 Hz
FIDRES D.366T98 Az
RO 1.3631988 =ac
RG 512
oW 20.800 usec
C5H3BFC1N oE 5.50 usec
TE 299.2 K
Mol. Wt.: 192.44 2.00000000 =ac
D11 0.03000000 =s=c
Toi 1
—==——== CHANNEL Fl ———==—
NOC1 13c
Fi 10.10 usec
FL1 -3.00 dB
FL1W 64. 15106228 W
EFO1 100.622BZ298 MHz
—==———= CHANNEL f2 —
CPOFREZ waltzih
nNoc? 1B
PCPO2 BO.T0 usac
FLZ -4.00 dB
PL1Z 11.88 ds
FL13 12.00 dB
FLZW 20. 19063566 W
FPL12W 0.5213T470 W
FL13W 0.50716585 W
EF02 400.1315005 Mr
BI 32768
EF 100.6127690 Muz
WO M
& i WL I i o+ E58 ]
E ik 4 LA 1.00 Bz
[=r:] o
PC 1.40

T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Ppm
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Compound 8b

& F D
@ o w WD
MMoSo
@ o) oo o o)
N Y
o m =]
o op W oap o
1 coo
s s s s
Br X Br o oo o og 63
LA
—

N Cl

4 _‘<:

CstBl‘zClN : : : :

Mol. Wt.: 271.34 8.6 8.4 8.2 8.0 ppm
=g &
= o
k=4 o
- 4

. I LA
I T T T T T T T T T 1
9 8 T 6 5 4 3 2 1 ppm
|

Br x Br
P

N Cl

C5H2Bl’2ClN

Mol. Wt.: 271.34

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

an
LS

HAME wankunlllBZ3-3
EXFND 1
FROCHC 1
Data_ 20110823
Tima 12.21
INSTRUM spact
FROBHD 5 mm FRHRD BE-
PULFROG zg30

m 65536
SOLVENT cocl3

NS 16

os 2
SWH B223.685 Hx
FIDRES D.125483 Hz
AQ 3.9846387 sac
RG B4

o E0.800 usac
OE 6.50 nmac
TE 296.4 K
oi 1.00000000 =eo
sl 1

Bl 12.86 usmec
PL1 -4.00 d8
FL1W 20.19063568 w
sFol 400.1324710 iz
BI 32768

gF 400.1300000 iz
WIW EM
8EB 1]

LB 0.30 mx
Ga o

BT 1.00

HAME wankunll0823-3—C
EXFNO 1
EROCHNO uk
Data_ 20110823
Tima 13.13
INSTRUM spact
EROBED 5 mm FAEED HB-
EULERDG = 30

536
SOLVENT ocl3
HE 136
oS 4
EWH 24D38.461 Bz
FIDRES 0.366798 Hz
aQ 1.3631088 =sac
AG 156
oW 20. B00 u=ac
DE 6.50 usac
TE 299.4 K
ol 2.00000000 =ac
Dii 0.03000000 =oc
™0 1

-3.00 48

B4.15106220 W
s5rol 100. 6228298 mMHZ
==——==—= CHAMNEL f2 ———=
CPOERGE waltzif
woC2 1
BCPD2 80.00 usac
PLZ -4.00 48
FL12 11.88 da
EFL1 12.00 ds
FLIW 20.190E3568 W
FL1ZW 0.52131470 w
PL1IW 0.50716585 W
SFO2 400.1316005 MHZ
=I 32768
5F 100. 6127690 MHx
WON EM
558 a
LE 1.00 Hz
=]
EC 1.40

S8
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Compound 9b

hoog SO @D
= AP M- WA r-an
Gl od oo T w0
b . o
o Oh 00 0O 00 O - -

L

"
<
<

HAME wankunli0B24-3
EXENO 1
FHROCHO 1
Data_ 20110824
Tima 14.33
INSTRUM spact
FAOBED 5 mm PABBO BE—
O-N o o oo o W i G;Egg
2 ~N = = 0~ W ™~ i 5
o 0 g Y iy SOLVENT @Cl3
‘ " . s w w . e N3 16
P> oo om0 ~ - o3 2
SWH B223. 685 B
N Cl '\{J kv}; L\fl FIDRES D.125483 Hz
A 3.9846387 sac
CsH,CIN,0 o &ab
oW ED.BOD uasc
553 22 DE 6.50 usec
Mol. Wt.: 158.54 IE 206.1 ®
D1 1. D0O0D0OD sac
D0 1
|
T T T T T 1
FL1 —1.00 da
9.5 9.0 B.5 8.0 7.5 ppm b SRR
SFOL 4001324710 Mz
8L J2TEE
= — o BF 400. 1300000 Mz
= o 2= WO EM
S S = 0
- — - LB 0.30 Bz
=) ]
PC i.00
P ha ul
T T T T T T T T 1
10 -] T [ 5 4 3 2 ppm
i L4
L | HAME wankunil -3-C
[ ¥ kun110B24-3
EXENO 1
FROCHO 1
Data_ 20110824
Time 14.47
IHSTRUM spact
FAOBED 5 mm FABEO HE-
PULPROG zgpg30
o 65536
SOLVERT CDC13
H3 444
o3
EWH 2403B.461 Hz
FIDRES D.36ETSE Bz
AQ 1.3631988 =sac
RG 144D
oW 20.800 usec
DE 6.50 usmoc
TE 298.4 K
D1 2.00000000 =sac
Dil 0.03000000 sac
OoN X uiti] 1
s
N Cl
C5H,CIN,0,

Mol. Wt.: 158.54

ir
FCED2 BD.OD usec
FLZ -1.00 de
PL12 11.8B da
PL13 12.00 d=
FLIW 20. 19063568 W
FL1IW 0. 52137470 W
FL13W 0. 50716585 w
SFoZ 400.1316005 Mz
BI 32768
SF 100.612TEI0 Mz
WO EM
ssB o
LB 1.00 Bx
=] ]
PC 1.40

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
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Compound 10b

T i -l el A - -
W o g U ) O e O e o o
e N e B o o e i o e
L A A A i T B R
SN | \J’ BRUKER
Ty
HAME wankunll091i5-Z-8
EXFNO 1
PROCRO 1
Data_ 20110915
Tima 17.58
Br INSTRUM spect
PROBHD 5 mm PABBO BE-
PULFROG 2930
™ 65536
N SOLVENT cocl3
‘ NE 16
— os z
N Cl SWH B233. 6B5 Hx
FIDRES 0.125483 Hz
aAQ 3.0B4E3ET =moc
ARG 128
oW GD_Eng usac
DE - usac
CsH;BrCIN = 287.4 x
D1 1.00000000 nec
Mol. Wt.: 192.44 o0 1
CHAMMEL f1 ———
1H
12.B6 usec
-4.00 48
20.19063568 W
400.1324710 Muz
32768
400. 1300000 MHz
EM
0
0.30 Bz
o
i.00
| A |
[ T T T T T T T T 1
9 8 7 6 5 4 3 2 pPpm

1.0 =
i
.=
St Ll
1.8~

71,36
“~76.72

-=—177.04

—150.69
—— 147.92
—142.22
——123.30
——120.40

Br

N

7

N Cl

CsH3BrCIN
Mol. Wt.: 192.44

BRUKER

HAME wankunl10915-2-C
EXEND 1
FROCHO 1
Data_ 20110915
Tima 1B.42
INSTRUM spact
FROBED 5 mm FABED BB-
FULPROG zgpg3D
I BEE3G
SOLVENT el
N5 G0B
o5 d
SWH 2403B.461 Bz
FIDRES D.36ET9E Hz
RO 1.363198B sac
RG 5.2
oW 20.800 usec
DE 6.50 usmac
TE 289.B K
D1 2.00000000 =ac
Dii 0. 03000000 sac
00 1
== CHANMEL E1
P1 10.10 uzsc
FL1 -3.0D0 dB
FLIW 64.15196228 W
EFODL 100.6228208 Mz
CHANMEL £2 ==——=—
waltz1f
1B
BED.OD usec
-4.00 d=
11.8B ds
12.00 d=
20. 19063568 W
0.5213T470 W
0.50716585 W

400.1316005 HHz
3276B

100.612T690 Mz
EM

o
1.00 Bz
o

1.40

T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
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Compound 11b

o O o O D oy o™
— O e @ WD
- it R
NS
NN
Br
| -
/

C5H3BrCIN
Mol. Wt.: 192.44

=1 = O W oMo
O R R - -]
o 0 W a0 O O O
by R
% NS
J\JJ
T T
8.0 F5
o o] e
= | =
o o &
— ol |-

HAME wonkuniid91i-3-2
EXENO 1
FROCHO 1
Data_ 20110913
Tima 14.10
INSTRUM spact
FROBEHD 5 mm FRHBO BE-
FULFROG zg3l

o 65536
SOLVENT @cl3

o] i6

o8 2

SWH B223.685 Ax
FIDRES 0.125483 Bz
AQ 3.9846387 sac
RG .

oW 50.800 usec
DE 6.50 usec
TE 296.T K
D1 1.00000000 sac
aili} 1

CHARNEL 1 =

1
12.86 usec
-1.00 de
20. 19063568 W
4001324710 HHz
3276E

400.1300000 HEHz
EM

']
D.30 Bx
o

1.00

g R

—— 147. 42
———145.32
— 129,42
——122.55
—/=121.07

T T T T T T T T T T T T
85 80 75 7.0 65 B0 55 50 45 4.0 35 3.0

72,68
72,34
T2:.02

%

Br

C5H3BI‘C1N
Mol. Wt.: 192.44

T T T T
25 20 15 1.0

Ppm

HAME wankun110911-3-2-C
EXERO i
FROCHO 1
Data_ 20110913
Tima 15.14
INSTRUM apact
FROBHD 5 mm FABEQ BBE-
PULFROG zgpg30

o 65536
SOLVENT DMs0

n3 1024

] d

SWH 2403B.461 Bz
FIDRES D.3EETHE HE
AQ 1.363198B sac
RG 5.2

oW 20.800 uasc
DE E6.50 usac
TE 289.7 K
D1 2.00000000 sac
Dil 0. 03000000 sac
g 1

Pl 10.10 usec
PL1 -3.00 ds
FLiW 64. 15106228 w
EFOl 100.622B20E Mz

CHANMEL £} ———=—
waltzlé
1B
BD.OD uscc
-4.00 ds
11.8B da
12.00 da
20. 19063568
0. 52137470
0. 50716585
409.1316005 Wz

ER ]

32T6E
100.612TE90 Mz
EM

1]
1.00 Bx
]

BC 1.40

T T T
170 160 150 140 130 120 110 100 90 B0 70 60 50 40

S11
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Compound 12b

SFADS L MmN Do Wl D ™
R o = e S o - Lo
FrTm A == om o

M wozizn110915-3-0
X0 1
1
Br 2ﬂ1]g!13
18. 5
T =poct
FROOND 5 m= FALDD OO
FULFROC FTEL
S ™ 65516
N Cl SOLFENT cocll
N5 16
o5 2
] B223.585 me
F IORER 0. 125487 He
Ag J.9B45387 sas
] 1§l
CeHBrCIN o 0,800 uss
Mol. Wt.: 20647 = i
0l t: o1 1.00000000 sae
Tl 1
— = cmaEL {1 ————=
w1 1H
Pl 12,86 uas
BE1 -4,00 ds
PLIN 30, 19063540 W
Brol 1324710 emn
Bl 3xTsA
AF 400,1200000 Mz
] B
HEH o
LH 0,30 K
ah
PC 1,00
P R B B I B o e Lt B n e s A e
B 7 B 4 3 2 1 ppm

- o g

& mem g @

gggs  Aa - B 5
Pt P o

e b2 - o

e 11091 5=3-C

2011005
19.06

apect
5 W PANBD HB-
Fapaln

3535

eneld

FIT

Br

=
|

Ve

4
T4000. EEL HE
0. 366788 Hz
L. 331908 mcc

o
20. 104 ussc
&.50 umsc
2934 x
2.00000000 aec
0.03000000 aec

CeHsBrCIN
Mol Wt.: 206.47

L £l ssssssss
13c
10.10 usec
-3. 00 dm
GE.15196278 w
100. GZZAZ5E Mz

CRAMMEL, [ =====
walualé
1H

1k 04 dm
2010043568 W
3 3

100. 6127630 wme
o

[}
1.00 ne

a
1.a0
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Compound 14b

X
~
WOl e 0 MO O e @M
83 - [~ WD WD MO0 O e N Cl
[~ [~ [~ M [~ 08 0 W 00w
AL e e N
ol o o o S e ol ol ol S o
L—MW CgH5CIN HAME
EXENO
Exact Mass: 196.98 FROCHO
Data_
Tima
INSTROM
FROBHD
T Ll E =R - N R T B - g FULFROG
e =R B el R R R R B ol o ™
e e SOLVENT
LN LR ol ol sl ol ol sl ol ol sl ool 2l sl ol ol s ek
A

|

B.O 7.B 7.6 7.4

000
1.004
1.056
1.041
0.949

i .

T T T T T T
g5 8O0 75 7.0 65 6.0
L

g

ul .

T T T T T T T T T T
55 50 45 40 35 30 25 20 15 1.0 ppm

cl

-

X
~
N~ ~ClI
CgHsCIoN
Exact Mass: 196.98

T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40

wankun 110E1B-&
1

1
20110818
15.41
spact
FABBO BE-—
zg3l
65536
@Cl3
16
2
B223. 605 Hz
0.135483 Rz
3.9846387 sac

5 mm

uasc
usec
206.9 K

1. 0OQDDOOD =sac
i

—4.00 d8
20.19063568 W
400.1324710 Mz

32768
403.1300000 MEHz

EM

1.00

FROCHO 1
Data_ 20110818
Tima 1558
INSTROM apact
FRO&ED 5 mm FAHRO BE-
FULPROG zgpg3d
pus} E5536
EQLVENT cocl3
Ng 227
D3 a
EWH 24038461
FIDRES D.3&&6708
A 1.36319848
RG 1

oW 20.800
oE 5. 50
IE 208.9
oi 2.000030000
D11 0. 030000040
el 1

= CHANNEL F1

10.10

FL1 -3.00
FLIN 6d.15196228
SFOl 100.622B298
======= CHANNEL 2

CEDERG2 waltzlf
NUc2 1H
PFCEO2 80.09
FL2 -4.00
FL12 11.88
FL13 12.04
FLM 20.19063568
PL12W 0.52137470
FL13wW 0.50716585
EFO2 400.1316005
81 32768
EF 100.6127690
WOW EM
ESB 0
LB 1.00
GB a
PC i.40

Hx
Hz
sec

usec
usec
E
sac
sec

usec
de

L]
MHE

uses

Hizﬁ.ﬁ.ﬁ.

MHE

MHZ

Hz
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Compound 15b

oo FNC-rMATAOA DAY S0
T e - BT R R Rl
(=N N RN N Tl oot ool ol gl ol ol g
e e e e e e e B 0 o g O
M N R L, BRUKER
bbbk L L | ilé_a_.ld.l_l_l
b 1 |
HAME wankun 110818-4
EXEHO 1
N PROCNO 1
N Data_ 20110818
Tima 15.02
P mgmgr‘-hgmw‘gwmmm.—l INSTRUM spaot
Pl R3O0 = A A Ak 4 A o O O PROBED 5 mm PABBO BB-
N Cl e il et Datnliadt e FULEROG 2530
L30T T ol Sl ol il ol ol ol I i
SOLWENT oCl
L\Lb_“%k\ A Ki#{%} KE 16
CsHsClNz an 8223 seg
SWH . Hz
Mol. Wt.: 164.59 FIORES 0.175483 Bz
RQ 3.9846387 sac
BE a4
oW 60, BO0 usac
I T T T
8.0 7.8 ppm
PL1 —4.00 d8
o |o -~ FLiN 20.19063568 w
@ = ™ sFO1 400. 1324720 MHz
o =1 L BT 3276
. 3 3 5F 400, 1300000 Mz
S et B WOW EM
EEB [i]
LB 0.30 Bz
(-] L1}
FC 1.00
| 1 L
I T T T T T T T T T 1
9 B 7 6 5 4 3 2 1 ppm

BSE@R
(A0

wonkon 110818-4--C
1

1
20110818
i5.25
apact
5 mm FABEO BE-
zgpgil
EE53E
cocl3
284
4
24038.461 Bz
D.3GE79E Hx
1.3631988 sac
456
20.800 usec
6.50 usoc
289.0 K
2.00000000 sac
0. 03000000 =ac

N
X
I
N Cl
CgH;5CIN,
Mol. Wt.: 164.59

1

CHANNEL £1
13g
10:10 usec
-3.00 da
64.15196226 W
100.622B8298 MHz
= CHANNEL £2
CPOFRE2 waltzld
wuCZ 1R
PCPD2 80.00 usac
FL2 -4.00 da
PL12 11.88 ds
FL1¥ 12.00 de
FLIW 20.19063566 W
FL12W 0.52137T470 w
PL13W 0.507156585 w
SFoZ 400.1316005 Mz
BI 32768
EF 100.612T690 muz
g WO EM
EHB o
LB 1.00 Hz
B ]
T T T T T T T T T T T T 1 EC 1.40

T T T T T
170 160 150 4140 130 120 410 100 9 &80 70 60 50 40 30 20 ppm
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Compound 16b

SoMmMTAroOoONFOD oM L}
T T s R T e o e D
COO00O00® Mo @Ko e
B e -
%\W}—#
N Cl
]\i oMY OO NT Voo
R Rl R AR R i~
R e e bk
©[N/ ol WALV
e
CgH,CLN,
Mol. Wt.: 199.04 1
T T T
8.2 2.0 7.8
™ =1
- o
o =
- ¥
| | J
I T T T T T T T 1
9 B T [ 5 4 3 ppm
@
N Cl
~
L X
N Cl
CgH,CLLN,
Mol. Wt.: 199.04
T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 ppm

spact
5 mm FABBD BB-

zg30

65534

cocl3

16

2
B223.685 Hz
0.125483 Bz
3.9B46387 sec

144

60.EBO0 usac
6.50 usoc

5.5 K
1.00000000 =oc
1

CHAMNEL 1

20.19063568 W
400.1324710 muz

32768
400.1300000 maz
EM

o
0.30 Bz
a

1.00

NAME
EXFNO
EROCHD
Dato_
Tima
INSTRUM
EROBHD
BULFADG

CPDPRAGE
HOC2
PCPD2
PLZ
PL1Z
PE13
PL2W
PL1TW
FL13W
SFOZ

wankunliD721-3-c

3
20110721

16.26

spact

5 mm PABBO HE-
zapg30

E5536

cocl3

358

4
24038.461 Hz
0.366798 Hz
1.3631988 sac
575

0. 03000000 sec

CHANMEL f1l =—==——
13c
10.10 usac
-3.00 dB
64.15196278 W
100. 5228298 MHx

CHANNEL 2 =
wal

1H
B0.00 ussc
—4.00 dB

ii.88 dm
12.00 dm
20.19063568 W
0.52137470 W
D.5DT16585 w
400, 1316005 MEz

100. 6127630 ME=z
EM

a
1.00 Bz
o

1.40
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Compound 17b

8.112
7.979
7.7686
T.749
7.743
7.284

o
ﬁév.gse
™
&

~8.791
g.118
7.772

8,791
L1118
112

_—7.979
——7.956

7.772
L—=T.766

=—7.749

Cl N
N
T
N Cl
CgH,4CLN,
Mol. Wt.: 199.04 ]‘

"7.743

[==]
2
[==]
(=]

1.004
1.061
1,078

C o)

BRUKER

Cl N
AN
T
N Cl
Mol. Wt.: 199.04

MH .

wankunli0906-3-8

1

1
20110905
15.08
spact

B223.685 Bz
[0.125483 Bz
3.9846387 mac
1

E0.800 uaac
6.50 usec

a
o
&
-
-]

1.000D0080 sac
1

CHANNEL F1

12.86 usec
—4.00 da
20. 19063568 W
4001324710 Mz
3276B
4001300000 MEz
EM
V]
D.30 B2
i}

1.00

B%ﬁn
L)

HAME
EXPNO
FROCNO
Date_
Tima
INSTRUM
PROBHD
PULFROG

e
SOLVENT
NE

CPDERGZ
wuC2
PCED2

T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30

wankunll0906-3-C
1

1

20110906

15.28

ot

5 mn PABBO HB-

24038461 Hz
0.366798 Hz
1.3631988 =oc
2050
20.E00 usec
6.50 usac

20B.8 K
2.00000000 sec
0.03000000 =ac

-3.00 48
6d. 15106228 w
100. 6228238 Maz

= CHANNEL f[? =—=—==

0.52137470 W
0.50T16585 W
400. 1316005 MEZ

32768
100. 6127690 MHEZ
EM
[
1.00 Bz
a

1.40
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Compound 18b

e Lo by
e &
oo m oo -
VoY |
Br\(\IN\ cl
ek
N N~ CI
C7H2BI‘C12N3
Mol. Wt.: 278.92
I T T T T T T I T T 1
1 10 9 7 6 5 4 3 2 1 ppm
[} |
B 6
SRER RA g meie
§¥2% a8 8 Cr
IRV T hd

Br\(\IN\ Cl
PP
N~ N CI

C7H2BFC]2N3
Mol. Wt.: 278.92

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

T T T T T T T T T 1
ppm

BRUKER
(<

wankun110930
1

1
20110930

i2.03

spact

5 mm FRHBO BB-
2g30

E5538

cocl3

16

2
BE223.685 Hz
0.125483 Hz
3.9846387 mac

144
E0.800 usoc
6. 50 usec

"

296.1
1.00000000 sac
1

nec

FL1 -4.00 da

EL1W 20.19063568 w

SFOL 400.1324710 MEz

85I 3276E

=F 400.1300000 smz

WOW EM

=E8 1]

LB 0.30 uz

GB ]

BC 1.00
HAHE wankun110930-c
EXENO 1
FROCKO 1
Data_ 20110930
Tima 12.14
INSTROM spect
PROSED 5 mm PABBO HB-
FULEROG zgpg3d
™o E“EESE
SOLVENT ocll
NS 352
o= £
=WH 24038.461 Hz
FIDAES D.366798 Az
AQ 1.3631988 =mac
RE 456
oW 20.800 usac
DE E6.50 usac
TE 208.0 K
D1 2.00000000 =ac
D11 0.03000000 =ac
o0 1
=————=—— CHANREL 1 ———=
woCl 13c

FL1ZW 0.5F137470 w
FL13W 0.50716585 W
sSFO2 400.1316005 HHz
5T 2

SF 100.6127690 Mz
WIW EM

SEB 0

LB 1.00 Bz
=} [

PC 1.40

S17
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Compound 19: N-phenyl-trifluoroacetimidoyl chloride

T.456
7,357

/

Y

N
\

7.495
7.476
7.284
T.147
T127

T. 357
—7.339

T T.320

cl
F3C)\N

Z7.476
T 7.458

_~7.495

C3HsCIF3N
Mol. Wt.: 207.58

7,284
_—7.147
~——7.127

2.011
1.003

T2 ppm FLiW
sFoi

EF

LB

2,000

PC

115. 46

—— 143.48
132.14
131.71

——129.14

———127.40

e 120.97

T1a0.65
118.22

=~

~112.71
~71.31

= 75, 99

16,68

-
-

y) ”l

cl
Fgc)\N

CgH5CIF;3N
Mol. Wt.: 207.58

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 7O

el s Sk vkl Desdekidet ki
60 50 40 30 20 ppm

WO
s38

wankunl10906-6-H
2

1
201109407
16.13
spact

B223.685 Bz
0.125483 Hx
3.9846387 sac
T1.B

E0.B0D uasc
6.50 usac
296.4 K
1. 0000000 sac
1

CHARNEL 1 =

1
12.86 usec
—-1.00 da
20. 19063568 W
4001324710 MHz
I2TEE
4001300000 MEHz

BRUKER

HAME wankunll1090&- 6-C
EXPRO 2
PROCHD 1
Data_ 20110907
Tima 17.17
THSTRUM apact
FPROBED 5 mm PABBO BE-
FULEROG zgpg3l

g 65536
SOLVENT cocll

HE 1024

Ds

SWH 24038.461 Hz
FIDAES D0.366793 Bz
RO 1.3631988 sec
RG 406

oW 20.800 usac
OE 6.50 usac
IE 289.3 K
o1 2.0000000% sec
Dil 0.03000000 =ac
TD0 1

CHANREL f1

13C
10.10
-3.00 da
64.15196228 W
100.6228298 Mz

=————— CEANNEL £2 ——=——=
CEDERGZ waltzlh
woC2

PCFDZ 80.00 usac
FLZ -4.00 d=
PL12 11.84 da
PL1 12.040 d=
FLIW 20.19063568 W
PL12W 0.5213T4T0 w
PL13W 0.50T16585 W
EFO2 400.1316005 MHz
BI 32764

SF 100.6127690 MHz
WOW EM

8B a

LB 1.00 Hz
GB a

PC 1.40

S18



Molecules 2012, 17 S19

@
-
~
i
HAME wankunllD907-
EXFHO
PROCKO |
Daka_ 20110907
Tinma 9. 26
INSTRUM spact
FROBHD 5 mm PABBO HB-
PULPROG zgflgn
m 131072
SOLVENT cocl3
NE 16
D5 4
EWH B592B5.711 Hz
FIDRES 0.681196 H=
AQ 0. 7340532 =sec
RG 1150
oW 5. 600 usec
OE £.50 usac
TE 296.3
Cl o1 1.00000000 sec
DO 1
N CHAKNEL {1 ————
F3C N e
14.10 usac
-3.00 48
14.33395481 W
376.4607164 MHz
65536
CsH5CIF3N 376. 4983660 Mz
Mol. Wt.: 207.58 =
0.30 Bz
0
1.00
I T T T T T T I T
-20 -40 -60 -80 -100 -120 -140 -160 ppm

Compound 20: 2,5-Dichloro-3,6-dimethyl-pyrazine

H HMR
o«
=
2 BRUKER
o Lol
HAME wenkunll0829-2-H
EXENO 1
Cl PROCHD 1
Dats_ 20110829
Tima 1 2
INSTROM spact
/ PROBHD 5 mm FABBO BE—
N FULPACG zg30
] 65534
N ‘ SOLVENT cocl3
HE i6
AN D5 2
EWH B223. GBS Hz
FIDRES 0.1254B3 Hz
CI AQ 3.0B463BT sac
RG 57
) 60,800 usac
DE .50 usac
IE 296.6 K
D1 1.00000000 sac
C6H6C12N2 o0 1
Mol. Wt.: 177.03 —=—== CHANNEL f1 ==——=—
NUC1 1H
Pl 12. 86 usac
PL1 —4.00 dB
PLIW 20.19D63568 W
gro1 40D.1324710 MEz
a1 32768
sF 400.1300000 MEz
WD =7
358 [}
b4 0.30 Hz
GE ]

EC 1.00
I NP "
T T T T T T T T T T T T T T T T
B5 BD 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 pPpm

8
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Cl

Mol. Wt.: 177.03

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

Compound 21: 2,5-Dichloro-3,6-dibenzyl-pyrazine

THOANE-MON oY AW e
i o Ry B Rl TR T T T o
G R T T B T A T I o
e g e e i
ol ot ool el ol el ol ol sl el ol ol =

;
%

HAME wankunlllB23-2-C
EXEND A
EROCHOD 1
Date_ 20110828
Time 12.50
INSTRUM spact
FAOBHD & mm FAEBO B8-
FULFROG zgpgIl

D Gggjs
SOLVENT cocl3

HE az

ns 4

SWH 2403B. 461 HE
FIDRES 0.366798 Hz
AD 1.3631048 =mac
RG 45.2

oW 2D0.800 usaec
DE €.50 usac
IE 299.2 K

D1 2.00000000 =ec
D1l 0.03300040 aec
™d i

HUC1 13c

Fl 10.10 usec
PL1 -3.00 dB
EL1W 64.15196228 w
SFol 100.6228296 MHEz

===—=== CERNKEL fI —==—=—

CEDFRG2 waltzlh
NUC2 1B
ECEDZ ED. Q0 usec
PL2 -4.0

FL12 11.88 dm
FL13 1Z2.00 dB
PL2W 20.1906356E W
FL1IwW 0.52137470 W
PL13W O.50716585 W
srol 400.1316005 mMEz
a1 3

g5E 100.6127690 mMEz
Wi M
558

18 1.00 HE
G2

BC 1.40

BRUKER

wankunl10T727-2-H
2

EXENO
FROCHO 1
Data_ 20110727
Tima 10.56
INSTRUM apact
FPROBHD 5 mm FABBO BB-
Cl THRMA N M ONO WS SE 52532
W m oo o 00 WD b
R e T T N R R B R RS EOLVENT (== &3
/N CR A e A e T ME 16
| (ol o ol sl o ol ol ol ool ol o o E] 2
N / SWH B223.685 Hx
N FIDRES 0.125483 Bz
AQ 3.9846387 mac
Cl RE 80.5
C1sH14ChN,
Mol. Wt.: 329.22
T T
7.5 7.0 ppm BEL T
PLIW 20. 19063568 w
SFO1 400.1324710 MHz
= 1 32768
= EF 400.1300000 MHz
= WO EM
2 258 ]
LB 0.30 B2
e = ]
PC i.00
- b

10.00
416

S20
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cCo

~ "N
N\‘

Cl

C1sH14ChN;
Mol. Wt.: 329.22

=

T T T T T T T T T
170 160 150 140 130 120 110 100 90

wankunl1@T27-2-C
2

i
20110727
11.4B
spact
5 mm FREBO BE-
2gpg3D
GES36E
ocll
TEE
4
2403B.461 Bz
D.36579E Bz
1.363198E =sac

912
20.800 uasc
E.50 usac
300.0 B
2.00000000 sac
0.03000000 ==c
i

CHANNEL £l —==——=
13c
10.10 ussc
-3.00 da
64.15196228 W
100.6228298 ez

CHARNEL £ —=——=
waltzl6

1

BD. 00 usec

-4.00 d=

11.88 da

12.00
20.19063568
€. 52137470
0.50716585
400.1316005 Mz

Tz g

I27EE
100.61276590 Mz
EM
o
1.00 B2
o
1.40
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