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3,4-Dichloroisothiazole-5-carbonitrile (8a)
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Current Data Parameters
NAME Andreas Kalogirou

EXPNO 133
PROCNO 1

F2 - Acquisition Parameters
Date 20130409

Time 16.12
INSTRUM spect

PROBHD 5 mmPABBO BB-

PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 2825

DS 4

SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
RG 2050

DW 16.800 usec
DE 6.50 usec
TE 295.7K
CNST2  145.0000000
CNST11 1.0000000

D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f1

SFOI 125.7459782 MHz

NUC1 13C

P1 8. 70 usec

P2 17.40 usec

PLWI1  138.00000000 W
CHANNEL 12

SFO2 500.0350280 MHz

NUC2 1H

CPDPR(G[2 waltz16

PCPD2 80.00 usec

PLW2 15.41699982 W

PLW12 0.33258000 W

F2 - Processing parameters

SI 32768

SF 125.7334091 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

0
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3.4-Dibromoisothiazole- 5-carbonitrile (8b)

Current Data Parameters
NAME Andreas Kalogirou

3 EXPNO 54
X 2 2 3 oo PROCNO 1
g “ s g E E E F2 - Acquisition Parameters
| | N Date 20130218
Time 22.30
INSTRUM spect
PROBHD 5 mmPABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050
Dw 16.800 usec
DE 6.50 usec
TE 297.0K
CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1
SFOI 125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLW1 138.00000000 W
CHANNEL 2
SFO2 500.0350280 MHz
NuUC2 1H
CPDPR@G[2 waltz16
PCPD2 80.00 usec
PLW?2 15.41699982 W
PLW12 0.33258000 W
F2 - Processing parameters
VAW MDD 51— s
SF 125.7334109 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T — GB 0
00 190 180 170 160 150 140 130 120 110 f11(00 ) 90 80 70 60 50 40 30 20 10 0 PC 1.40
ppm

0d
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3-Chloroisothiazole-4,5-dicarbonitrile (9a)
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Current Data Parameters
NAME Andreas Kalogirou

EXPNO 126
PROCNO 1

F2 - Acquisition Parameters
Date 20130407
Time 14.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 800

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050

DwW 16.800 usec
DE 6.50 usec
TE 296.7K
CNST2  145.0000000
CNST11 1.0000000

D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f1

SFO1 125.7459782 MHz

NUCI 13C

P1 8.70 usec

P2 17.40 usec

PLW1  138.00000000 W
CHANNEL 2

SFO2  500.0350280 MHz

NuUC2 IH

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW2 15.41699982 W

PLWI12  0.33258000 W

F2 - Processing parameters

SI 32768

SF 125.7334111 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB O

PC 1.40 00
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3-Bromoisothiazole-4,5-dicarbonitrile (9b)
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Current Data Parameters
NAME Andreas Kalogirou

EXPNO 365
PROCNO 1

F2 - Acquisition Parameters
Date 20130830
Time 13.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 2600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050

DW 16.800 usec
DE 6.50 usec
TE 2985K
CNST2  145.0000000
CNST11 1.0000000

D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f1

SFO1 125.7459782 MHz

NUCI 13C

P1 8.70 usec

P2 17.40 usec

PLW1  138.00000000 W
CHANNEL f2

SFO2  500.0350280 MHz

NuUC2 H

CPDPR(G2  waltzl6

PCPD2 80.00 usec

PLW?2 15.41699982 W

PLWI12  0.33258000 W

F2 - Processing parameters

SI 32768

SF 125.7334050 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

gd
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2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)malononitrile (11)
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Current Data Parameters
NAME Andreas Kalogirou

EXPNO 364
PROCNO 1

F2 - Acquisition Parameters
Date 20130829
Time 9.39
INSTRUM spect
PROBHD 5 mmPABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 11000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 1820

DW 16.800 usec
DE 6.50 usec
TE 298.0K
CNST2  145.0000000
CNST11 1.0000000

D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f] =————

SFO1 125.7459782 MHz

NUC1 13C

P1 8. 70 usec

P2 17.40 usec

PLW1 138.00000000 W
CHANNEL 2 =——=

SFO2 500.0350280 MHz

NUC2 1H

CPDPR(G[2 waltz16

PCPD2 80.00 usec

PLW2 15.41699982 W

PLW12 0.33258000 W

F2 - Processing parameters

SI 32768

SF 125.7334050 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

gd
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(2)-tert-Butyl 2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)- 2-cyanoacetate (17)
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00 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)

Current Data Parameters
NAME Andreas Kalogirou
EXPNO 315
PROCNO 1

F2 - Acquisition Parameters

Date 20130805

Time 16.14

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 7g30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719425 sec

RG 128

DW 48.400 usec

DE 6.50 usec

TE 2958 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 500.0361158 MHz

NUC1 1H

P1 11.75usec

PLW1 15.41699982 W

F2 - Processing parameters

ST 65536

SF 500.0330399 MHz
WDW EM

SSB 0

LB 0.30Hz

GB 0

PC 1.00

gd
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(Z)-tert-Butyl 2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)-2-cyanoacetate (17) Current Data Parameters
NAME Andreas Kalogirou
CDCI3 TMS ExpNO 316
3 8 g s 8 & 98K 3 & PROCNO 1
3{ \'-l*o = = ?‘ gr R\'T/R ¥ T F2 - Acquisition Parameters
Date 20130805
Time 16.55

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 2050

DW 16.800 usec
DE 6.50 usec
TE 297.1K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1

CHANNEL f1
SFO1 125.7459782 MHz
NUC1 13C

I P1 8.70 usec
P2 17.40 usec

i “W‘“‘“""‘“\'ﬂ oy MWNMWMMWWMWMWWMWMMMW PLW1  138.00000000 W
=————=CHANNEL 2 ———

SFO2  500.0350280 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 15.41699982 W
PLWI12 033258000 W
F2 - Processing parameters

ST 32768
SF 125.7334050 MHz
WDW EM
SSB 0
LB 1.00 Hz
r—r -~ 1 - 1T 71T T 71T -~ 1T -~ 1T~ T - T -~ 1T " T " T T T T T T T T g
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 PC 1.40

f1 (ppm) 000
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(2)-2-(4-Chloro-5H-1,2,3-dithiazol-5-ylidene)-2-cyanoacetic acid (18)

Current Data Parameters

DMSO NAME Andreas Kalogirou
2 o EXPNO 322
™ T PROCNO 1

F2 - Acquisition Parameters
Date 20130807

Time 2.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7g30

TD 65536
SOLVENT DMSO
NS 16

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec

RG 32

DW 48.400 usec

DE 6.50 usec

TE 297.1K

D1 1.00000000 sec
OH exchanged with deuterium TDO 1

CHANNEL f1

SFOl  500.0361158 MHz

NUCI H

P1 11.75 usec

PLW1 15.41699982 W

F2 - Processing parameters

SI 65536
SF 500.0330280 MHz
WDW EM
SSB 0
LB 0.30Hz
GB O
L PC 1.00

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) oo
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(£)-2-(4-Chloro-5H-1,2,3-dithiazol-5-ylidene)-2-cyanoacetic acid (18) Current Data Parameters
NAME Andreas Kalogirou
g g g § g EXPNO 323
o ~ . - [ayaYaNala) PROCNO 1
: : : F2-Acauision aeters
— — — ~— 0 MmO Mmoo o™ alec
| —~ Time 556

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT DMSO
NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 2050

DW 16.800 usec
DE 6.50 usec
TE 2974K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL ] =———
SFO1 125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLWI1  138.00000000 W
CHANNEL 12
SFO2 500.0350280 MHz
| NUC2 1H
CPDPRG[2 waltz16
) PCPD2 80.00 usec

PLW?2 15.41699982 W
PLW12  0.33258000 W
F2 - Processing parameters

SI 32768
SF 125.7334050 MHz
WDW EM
SSB 0
— T 1T 71T 717 71 717 1T 71T 71T — 717 71T 1T — 1T — 717 — T — 71 — 71 — 71 —7T1IB 1.00 Hz

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0GB O
f1 (ppm) PC 140 OO0
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(2)-2-(4-Chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (19)

S 3 ™S
O T —
— |
J e | L
8
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

Current Data Parameters
NAME Andreas Kalogirou
EXPNO 320
PROCNO 1

F2 - Acquisition Parameters

Date 20130806

Time 22.50

INSTRUM spect

PROBHD 5 mmPABBO BB-

PULPROG 7g30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719425 sec

RG 181

DW 48.400 usec

DE 6.50 usec

TE 296.9K

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 500.0361158 MHz

NUC1 1H

P1 11.75 usec

PLW1 15.41699982 W

F2 - Processing parameters

SI 65536

SF 500.0330369 MHz
WDW EM

SSB 0

LB 0.30Hz

GB O

PC 1.00

gog
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(£)-2-(4-Chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (19) Current Data Parameters
NAME Andreas Kalogi
CDCI3 ™S Expno ! reg.;l et
[sg] < ™M
3 S b NN © F2 - Acquisition Parameters
NP | Date 20130807
Time 221

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 2050

DW 16.800 usec
DE 6.50 usec
TE 298.1K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
l == CHANNEL {1
‘ . v v SFOI 125.7459782 MHz
l l w { NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLWI1  138.00000000 W
CHANNEL 2
SFO2 500.0350280 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW?2 1541699982 W
PLW12  0.33258000 W
F2 - Processing parameters

SI 32768
SF 125.7334050 MHz
WDW EM
SSB 0
—— T 17 T~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T T 1T 1 1 71 T 1 IB 1.00 Hz

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0GB 0
f1 (ppm) PC 1.40 000
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(E)-2-(4-Chloro-5H-1,2,3-dithiazol- 5-ylidene)-2-cyanoacetamide (20)

[cNoNoNoNO]
(@] nunmuvwunyvy
a S35
T [aYayaYayal
5 B N ARRRQ
N N < NANANANAN
| | =
l |
|
J\L A L —
o [s2)
< <
e A L e e B T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

Current Data Parameters

NAME Herc
EXPNO 560
PROCNO 1

F2 - Acquisition Parameters

Date 20111101

Time 14.23

INSTRUM spect

PROBHD 5 mmPABBO BB-

PULPROG 7g30

TD 65536

SOLVENT DMSO

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719923 sec

RG 161

DW 48.400 usec

DE 6.50 usec

TE 2973 K

Dl 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

P1 11.75 usec

PLW1 15.41699982 W

SFO1 500.0361158 MHz

F2 - Processing parameters

SI 65536

SF 500.0330316 MHz
WDW EM

SSB 0

LB 0.30Hz

GB O

PC 1.00

goo
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(E)-2-(4-Chloro-5H-1,2,3-dithiazol- 5-ylidene)-2-cyanoacetamide (20) Current Data Parameters
NAME Herc

000000 EXPNO 561
2222922 PROCNO 1

~ < © < [ayayayaNala R

<+ © N ™ g NhNLoN F2 - Acquisition Parameters

8 8 S, = S Soagagag Date 20111101

|| W Time 14.51

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT DMSO
NS 512

DS 4

SWH 29761.904 Hz
FIDRES 0454131 Hz

AQ 1.1010548 sec
RG 2050

DW 16.800 usec
DE 6.50 usec
TE 2982 K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
== CHANNEL f1l
NUCI1 13C

P1 8.38 usec

P2 16.76 usec

PLW1  138.00000000 W
SFO1 125.7459782 MHz

CHANNEL 2
CPDPR@R waltz16
NUC2 1H

PCPD2 80.00 usec
PLW?2 1541699982 W
PLW12  0.33258000 W
SFO2  500.0350280 MHz
F2 - Processing parameters
SI 32768

SF 125.7334747 MHz

WDW EM
SSB 0
LB 1.00 Hz

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o GB 0
f1 (ppm) PC 140 000
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(£)-2-Bromo-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (21) Current Data Parameters
NAME Andreas Kalogirou
I EXPNO 319
84 PROCNO 1
& S 0 ; % 0y F2 - Acquisition Parameters
B & = N D'ate_ 20130806
o Time 19.17

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 1820

DW 16.800 usec
DE 6.50 usec
TE 296.6 K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f1
SFOI 125.7459782 MHz
NUC1 13C
P1 8.70 usec
P2 17.40 usec
PLWI1  138.00000000 W
CHANNEL 12
SFO2 500.0350280 MHz
NUC2 1H
CPDPR(G[2 waltz16
PCPD2 80.00 usec
PLW2 15.41699982 W
PLW12 0.33258000 W

F2 - Processing parameters
NN A S 32768

SF 125.7334050 MHz

WDW EM
TMST gsp ¢
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T IGB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) PC 1.40

ooy
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2-Chloro-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene )acetonitrile (22) Ii‘:ﬁg Ditag:aram;zrs _
ndreas Kalogirou

- EXPNO 363
a i PROCNO 1

© ~N © O ..

2 o 2 % QPR F2 - Acquisition Parameters

=t it} = & NI S Date 20130828
NV Time 2348

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 2000

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 2050

DW 16.800 usec
DE 6.50 usec
TE 299.2K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL f1
SFO1  125.7459782 MHz
NUCI 13C
P1 8.70 usec
P2 17.40 usec
PLWI1  138.00000000 W
CHANNEL 2
SFO2  500.0350280 MHz
NUC2 1H
CPDPRG[2  waltzl6
PCPD2 80.00 usec
' PLW2 1541699982 W
PLWI2  0.33258000 W

F2 - Processing parameters
SI 32768

SF 125.7334050 MHz

WDW EM
SSB 0
- T 7T T T T T T 7T 1 T 1 —— T — 1 —— 1 — 1 1 7 LB 1.00 Hz

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o GB 0
f1 (ppm) PC 1.40 ogoo
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3-Bromo-4-cyanoisothiazole- 5-carboxamide (23)

o Current Data Parameters
£ Acetone NAME Andreas Kalogirou
o g 8588 EXPNO 37
T 7 LR PROCNO 1
F2 - Acquisition Parameters
Date 20130211
Time 14.11
INSTRUM spect
PROBHD 5 mmPABBO BB-
PULPROG 7g30
TD 65536
SOLVENT Acetone
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec
RG 144
DW 48.400 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 500.0361158 MHz
NUCI1 1H
P1 11.75 usec
PLW1 15.41699982 W
F2 - Processing parameters
SI 65536
SF 500.0330364 MHz
| WDW EM
SSB 0
LB 0.30Hz
GB 0
J L L PC 1.00
I
8
o

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) HRERE
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3-Bromo-4-cyanoisothiazole- 5-carboxamide (23) Current Data Parameters
NAME Andreas Kalogirou
Acetone ESESEEE EXPNO 36
888888 PROCNO 1
8 b= Q & 85 S ; § g g 5 E % F2 - Acquisition Parameters
R i il ks EEEEEEE: Date_ 20130209
\/ N Time 20.00

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT Acetone
NS 600

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 1820

DW 16.800 usec
DE 6.50 usec
TE 297.0K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1

= CHANNEL fl

SFOI 125.7459782 MHz

NUC1 13C

P1 8. 70 usec

P2 17.40 usec

PLW1 138.00000000 W
CHANNEL 2

SFO2 500.0350280 MHz

NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW2 15.41699982 W
| PLW12  0.33258000 W

l lw F2 - Processing parameters
L I AN M WMV h ATV ¥ SI 32768
SF 125.7332989 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T LB 100 HZ

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 GB 0
f1 (ppm) PC 1.40 Oogd
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3-Chloroisothiazole- 5-carbonitrile (24a)

Current Data Parameters

§ NAME Andreas Kalogirou
% § EXPNO 119
i T PROCNO 1
f F2 - Acquisition Parameters
Date 20130319
Time 14.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7g30
TD 65536
J SOLVENT CDCI3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec
RG 128
DW 48.400 usec
DE 6.50 usec
TE 2954K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 500.0361158 MHz
NUCI IH
P1 11.75 usec
PLW1 15.41699982 W
F2 - Processing parameters
SI 65536
SF 500.0330401 MHz
WDW EM
| SSB 0
1 LB 0.30Hz
\ UL \ L N A ,JL — GB 0
PC 1.00
T
8
T T

T T — T ‘T T T * T * T *~ T *~ T "~ T "~ T * T " T "~ T " T * 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) HRERE
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3-Chloroisothiazole-5-carbonitrile (24a) Current Data Parameters
NAME Andreas Kalogirou
EXPNO 128
PROCNO 1
e F2 - Acquisition Parameters

. . o Q 85 Date 20130407

< Q 2 3 ng X Time 13.40

o N o D . :

a2 (G2 I S NER INSTRUM spect

| NV PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 600
DS 4
SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
RG 2050
DW 16.800 usec
MWML»’WWMWMWWWWWWMMMWMWMWWAWWWMDE 6.50 usec

TE 296.8 K

CNST2  145.0000000
CNST11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

TDO 1
CHANNEL ] =———=
SFOL1 125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLW1 138.00000000 W
CHANNEL 2 =————=
SFO2 500.0350280 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW?2 1541699982 W
PLW12  0.33258000 W
F2 - Processing parameters

SI 32768

SF 125.7334118 MHz
WDW EM

SSB 0

LB 1.00 Hz

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o GB 0
f1 (ppm) PC 140 Opoo
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3-Bromoisothiazole- 5-carbonitrile (24b)

Current Data Parameters

[s0]
é NAME Andreas Kalogirou
2 9 EXPNO 62
T 'T PROCNO 1
r F2 - Acquisition Parameters
Date 20130219
Time 20.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7g30
TD 65536
» SOLVENT CDCI3
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec
RG 161
DW 48.400 usec
DE 6.50 usec
TE 296.0K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFOL1 500.0361158 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.41699982 W
F2 - Processing parameters
ST 65536
SF 500.0330398 MHz
WDW EM
| SSB 0
LB 0.30Hz
GB 0
Il PC 1.00
T
8
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 000

f1 (ppm)
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Current Data Parameters
NAME Andreas Kalogirou

3 EXPNO 63
Q88 9 ©ow PROCNO 1
R 2 E E E F2 - Acquisition Parameters
|/ - Date 20130219
Time 20.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 500
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 296.9K
CNST2  145.0000000
| CNST11 1.0000000
MWWMWWWW" DI 2.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f] =——=
SFO1 125.7459782 MHz
NUC1 13C
P1 8.70 usec
P2 17.40 usec
PLW1  138.00000000 W
CHANNEL 2 =———
SFO2  500.0350280 MHz
NuUC2 1H
CPDPRG2  waltzl6
PCPD2 80.00 usec
PLW2 1541699982 W
PLW12  0.33258000 W
F2 - Processing parameters
SI 32768
SF 125.7334119 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T rLB 1.00 Hz
:00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0GB 0
f1 (ppm) PC 140 000
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Methyl 3-Bromo- 5-cyanoisothiazole-4-carboxylate (25b)

Current Data Parameters

8 NAME Andreas Kalogirou
S . EXPNO 56
N 2 PROCNO 1
r F2 - Acquisition Parameters
Date 20130219
Time 18.53

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 7g30

™D 65536
J SOLVENT CDCB3
NS 16
DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec

RG 161

DW 48.400 usec

DE 6.50 usec

TE 295.7K

D1 1.00000000 sec

TDO 1
CHANNEL f1

SFO1 500.0361158 MHz

NUC1 1H

P1 11.75 usec

PLW1 15.41699982 W

F2 - Processing parameters

SI 65536

SF 500.0330400 MHz
WDW EM

SSB 0

LB 0.30Hz

GB 0

PC 1.00

T T * T * T * T * T " T * T * T T T * T " 1 T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm) HRERE
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Methyl 3-Bromo- 5-cyanoisothiazole-4-carboxylate (25b) Current Data Parameters
CDCI13 NAME Andreas Kalogirou
2 g% 0 - o0 o EXPNO 57
7 ks g S 7 PROCNO 1
P N F2 - Acquisition Parameters
Date 20130219
Time 18.54

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 520

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec

RG 2050

DW 16.800 usec
DE 6.50 usec
TE 2959K

CNST2  145.0000000
CNSTI11 1.0000000
D1 2.00000000 sec
D20 0.00689655 sec

A ™
WO RN AR <o

SFO1 125.7459782 MHz

NUC1 13C

P1 8.70 usec

P2 17.40 usec

PLW1  138.00000000 W
CHANNEL 12

SFO2 500.0350280 MHz

NuC2 IH

CPDPRG2  waltzl6

PCPD2 80.00 usec

PLW2 1541699982 W
PLW12 033258000 W
F2 - Processing parameters

SI 32768
SF 125.7334109 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T IB 1.00 Hz

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0GB 0
f1 (ppm) PC 1.40 oogd
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Ethyl 3-chloro-5-cyanoisothiazole-4-carboxylate (26a)

[a0]

g % Current Data Parameters

9 QIGY LRy NAME Andreas Kalogirou

~N < S —_ EXPNO 142
PROCNO 1

A
AY
s
!
—<

F2 - Acquisition Parameters
Date 20130422

Time 0.04
INSTRUM spect

B9
€ FEE PROBHD 5 mmPABBO BB-
/N TS PULPROG 2230
P J TD 65536
SOLVENT CDCI3
I —J NS 16
L DS 2

SWH 10330.578 Hz
| | FIDRES 0.157632 Hz
AQ 3.1719425 sec

RG 114
I I DW 48.400 usec
8 o DE 6.50 usec
T T I T T T | i | o, | i | TE 2959 K
f1 (ppm) f1 (ppm) TDO 1
CHANNEL f1
SFO1 500.0361158 MHz
NUCI1 1H
P1 11.75 usec
PLW1 15.41699982 W
F2 - Processing parameters
SI 65536
| SF 500.0330403 MHz
WDW EM
SSB 0
LB 0.30Hz
GB 0
L W[V PC 1.00

T T

8 3

N P>

— —

L e T T T T T T T T
100 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0
f1 (ppm) onog


koutentis
Typewritten Text
Ｓ２７


Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2014

Ethyl 3-chloro-5-cyanoisothiazole-4-carboxylate (26a) Current Data Parameters
NAME Andreas Kalogirou

o EXPNO 143
8 PROCNO 1

N N < o — .

23 3 o @ Q8R - ) F2 - Acquisition Parameters

2 A4 3 a = RRR 3 a Date 20130422

| | | N Time 1.08

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod

TD 65536
SOLVENT CDCI3
NS 1200
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050
DwW 16.800 usec
DE 6.50 usec
TE 296.8 K
CNST2  145.0000000
l L l ‘ CNST11  1.0000000
. - 1 D1 2.00000000 sec
Y ' o ' ) ) ) D20 0.00689655 sec
TDO 1
CHANNEL f1
SFO1 125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLWI1  138.00000000 W
CHANNEL 12
SFO2 500.0350280 MHz
NUC2 1H
CPDPRG2  waltzl6
PCPD2 80.00 usec
PLW2 15.41699982 W
PLWI12 0.33258000 W
F2 - Processing parameters
SI 32768
SF 125.7334102 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T LB 100 HZ
GB 0

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm) PC 140 HRERE
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Ethyl 3-Bromo- 5-cyanoisothiazole-4-carboxylate (26b)

[s2]
O o
o) 2
9 N3P neew
o <+ << o
N Ny
hRE
< S <
B
[
|
[
] ]
T ‘\II T T T T T 2 T T T T T
455 450  4.45 1.50 1.48 1.46 1.44 1.42
f1 (ppm) f1 (ppm)
J 1 J l .| LA._ N
K K
S 8
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 45 40 35 30 25 20 15 10 05 0.0

5.0
f1 (ppm)

Current Data Parameters

NAME Herc
EXPNO 568
PROCNO 1

F2 - Acquisition Parameters

Date 20111121

Time 16.37

INSTRUM spect

PROBHD 5 mmPABBO BB-

PULPROG 7g30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719923 sec

RG 181

DW 48.400 usec

DE 6.50 usec

TE 297.6K

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

P1 11.75 usec

PLW1 15.41699982 W

SFOL1 500.0361158 MHz

F2 - Processing parameters

SI 65536

SF 500.0330402 MHz
WDW EM

SSB 0

LB 0.30Hz

GB 0

PC 1.00

ERERN
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Ethyl 3-Bromo- 5-cyanoisothiazole-4-carboxylate (26b) Current Data Parameters
. NAME Herc
. . R é é ™S EXPNO 653
=} ©oN < 1N o =2} L PROCNO 1
2 a8 8 NR e & - &  F2-Acquisition Parameters
i — - i NN W — o
I N | | Date_ 20120208
Time 12.22
INSTRUM spect
PROBHD 5 mmPABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 2048
DS 4
SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010548 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 2949 K
| CNST2  145.0000000
CNST11 1.0000000
AN by memwmmmmmmwmmmmmnmm D1 2.00000000 sec
' D20 0.00689655 sec
TDO 1
= CHANNEL {1
NUC1 13C
P1 8.38 usec
P2 16.76 usec

PLW1  138.00000000 W
SFO1 125.7459782 MHz

CHANNEL 2
CPDPR®R waltz16
NUC2 1H
PCPD2 80.00 usec

PLW2 15.41699982 W
PLWI12 033258000 W
SFO2  500.0350280 MHz
F2 - Processing parameters

ST 32768
SF 125.7334099 MHz
WDW EM
SSB 0
—— T 71 T T "~ T " T " T "~ 1 " T "~ T " T "~ T "~ 1 " T "~ T " 1 ~— T 1 T 1 — 71 1 1B 1.00 Hz

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o GB O
f1 (ppm) PC 1.40 000
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4.3.10. Reaction of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (21) with HCl in Et;O; Table 1, entry 7. Current Data Parameters
NAME Andreas
EXPNO 1363
@ 27b 8b 2 PROCNO 1
8 2 9 q 3 T™MS
wB RNSeQ © ©Y Su@Ea o¢ . 3 © . o F2 - Acquisition Parameters
d BEEERY S AS S2@S N % T T i S Date_ 20130908
TS 77 QF N Y J J | e o
2 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
88 % 88 ¢ SOLVENT  CDCB3
58 8 88 8 NS 5000
L YA | DS 4
SWH 29761.904 Hz
T /1 FIDRES 0454131 Hz
& 8 2o AQ 1.1010048 sec
' ' ' ' . RG 2050
109.0 108.5 108.0 DW 16.800 usec
I | f1 (ppm) DE 6.50 usec
' ' TE 2964 K
CNST2  145.0000000
-7 CNST11  1.0000000
134.0 133.0 132.0 131.0 130.0 DI 6.00000000 sec
f1 (ppm) D20 0.00689655 sec
TDO 1
CHANNEL f] ——
SFOl  125.7459782 MHz
NUCI 13C
P1 8.70 usec
P2 17.40 usec
PLW1  138.00000000 W
CHANNEL 2
SFO2  500.0350280 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 1541699982 W
PLWI12  0.33258000 W

F2 - Processing parameters
SI 32768

SF 125.7334067 MHz

WDW EM
SSB 0
LB 1.00 Hz
r—— 1 -~ 1 ~ 1~ 1~ 1 T ‘"~ T " T+ T ‘T T * T T T T T T T T 1 " T T T T T T T T T g
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 PC 1.40

f1 (ppm) oo


Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight

Andreas Kalogirou
Highlight
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4.3.10. Reaction of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (21) with HCI in Et,O; Table 1, entry 7.

Products: mixture of 3,4-dichloroisothiazole-5-carbonitrile (8a), 3,4-dibromoisothiazole-5-carbonitrile (8b), 3-bromo-4-chloroisothiazole-5-

carbonitrile (27b) and an unknown compound (8a:uknown:27b:8b = 9:5:4:1 by *C NMR).

12000 —
10000 —
s000 —
G000 —
4000 —

2000

100 150 200

o

[}
=
[}

12

L |I: -.I.Il.

2431

256.8

e 2712

= 27891

1 WS SPC, time=0.920:2 250 of CACHEMIZAVDDATAMKOUTENTISWVAKERE-5.0  MM-APCI, Pos, Scan, Frag: 70, "scan"

Max: 111735

T

-
240

oF
an
i)
II,I*L
Tk
200

—T—
360

M3

m/z (ESI-APCI+) 302.8 [8b, (M+H+MeOH+4)*, 6%], 300.8 [8b, (M+H+MeOH+2)", 8%], 299.1 [8b, (M+H+MeOH)", 5%], 258.8 [27b,
(M+H+MeOH+4)", 13%], 256.8 [27b, (M+H+MeOH+2)", 55%], 254.8 [27b, (MH+MeOH)", 46%], 214.9 [8a, (M+H+MeOH+4)", 25%], 212.9

[8a, (M+H+MeOH+2)*, 76], 210.9 [8a, (M+H+MeOH)", 100%)]

gogd
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4.3.11. Reaction of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (21) with HC1in THF; Table 1, entry 8. Current Data Parameters
NAME Andreas
EXPNO 1365
ga 27b 8b § Ty PROCNO )
SEEBSSIRRESY BYX SBRS ol ., ~ F2-Acquisition Parameters
% Due aoions
WSS WS \K N B2 g a 2 3 | Time 20.06
g 3 g g INSTRUM  spect
j» | J’ PROBHD 5 mm PABBO BB-
-~ p PULPROG  jmod
TD 65536
&R g 88 g SOLVENT  CDCB3
i 29 9 NS 5000
Ll N DS 4
' SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
| —— 9 o DW 16.800 usec
1094 1090 1086 1082 1078  DE 650 usec
| CNST2 145.0000000
CNST11 1.0000000
— 11— Dl 6.00000000 sec
134.0 133.0 132.0 131.0 130.0 D20 0.00689655 sec
f1 (ppm) TDO 1
CHANNEL f1
SFOl  125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLW1 138.00000000 W
CHANNEL 2 =——
SFO2  500.0350280 MHz
NUC2 1H
CPDPRG[2  waltzl6
PCPD2 80.00 usec

PLW2 1541699982 W
PLWI12  0.33258000 W
| F2 - Processing parameters

| SI 32768
SF 1257334089 MHz
WMWWM WDW EM
28R I SSB 0
M =0 m
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0
00 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 o 9B

f1 (ppm) PC 1490 pnoo
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4.3.11. Reaction of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (21) with HCI in THF; Table 1, entry 8.

Products: mixture of 3,4-dichloroisothiazole-5-carbonitrile (8a), 3,4-dibromoisothiazole-5-carbonitrile (8b), 3-bromo-4-chloroisothiazole-5-
carbonitrile (27b) and an unknown compound (8a:uknown:27b:8b = 9.3:3.9:3.6:1 by *C NMR).

1 MSDT SPC, time=0.459:0722 of CACHEMIZVINDATAWOUTENTISWAKESTC-2.00 MM-AFPCI, Pos, Scan, Frag: 70, "scan
] o
o [/u]
5000 = o Max: 2518
by
000
]
- ]
[ ]
— [t
1 ol
2000 +
&
| [}
2000 H
= g & -
5 - a o
- " :i:_ N D:l
1000 - i ¥ 8
] (] ] ! . m
mmo @ B oo e pow B o
55 5 R E ARE ‘I
a @ 'il £ - ! R -
0 - | L1 | 1 \ IR'| u| Ml ) L) l |
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m/z (ESI-APCI+) 302.8 [8b, (M+H+MeOH+4)", 6%], 300.8 [8b, (M+H+MeOH+2)", 8%], 299.1 [8b, (M+H+MeOH)", 5%], 258.9 [27b,
(M+H+MeOH+4)", 27%], 256.8 [27b, (M+H+MeOH+2)", 65%], 254.9 [27b, (MH+MeOH)", 51%], 214.9 [8a, (M+H+MeOH+4)", 18%], 212.9
[8a, (M+H+MeOH+2)*, 47], 210.9 [8a, (M+H+MeOH)", 65%]
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4.3.12. Reaction of 2-chloro-2-(4-chloro-5H- 1,2,3-dithiazol- 5-ylidene)acetonitrile (22) with HBr in Et;O; Table 1, entry 9. Current Data Parameters
NAME Andreas Kalogirou
. EXPNO 212
ob /b 83 PROCNO 1
EE] E 0 82 = F2 - Acquisition Parameters
TR088 o 83 N Date_ 20130530
PNT ] \/ N2 Time 904
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CDCI3
NS 1000
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 297.0K
CNST2  145.0000000
CNST11  1.0000000
D1 6.00000000 sec
D20 0.00689655 sec
TDO 1
CHANNEL f1
SFO1  125.7459782 MHz
NUC1 13C
P1 8.70 usec
P2 17.40 usec
PLW1  138.00000000 W
CHANNEL 2
SFO2  500.0350280 MHz
| NUC2 H
CPDPRG2  waltzl6
PCPD2 80.00 usec
PLW2 1541699982 W
PLWI12  0.33258000 W
F2 - Processing parameters
wmvmwmmmwmmmmmumwmm% SI 32768
SF 125.7334123 MHz
2 WDW EM
N SSB 0
LB 1.00 Hz

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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4.3.12. Reaction of 2-chloro-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (22) with HBr in Et,O; Table 1, entry 9.

Products: mixture of 3-bromo-4-chloroisothiazole-5-carbonitrile (27b) and 3,4-dibromoisothiazole-5-carbonitrile (8b) (27b:8b = 3:1 by **C
NMR).

Both ESI-APCI+ and GC-MS were run on this sample. For GC-MS data see supporting information part C.

1 MSD1 SPC, time=0969:2.542 of CACHEMZZVDDATAMWOUTENTISVAKEZZCE.D MM-AFCI, Pos, Sean, Frag: 70, "scan"
o
w0
& Maz: 26904
26000 -
oy
=
] &
20000 -
15000 -
10000 -
4 il
Tl
o]
5000
|:| -
100 150 200 260 200 2350 i3

ESI results: m/z (ESI-APCI+) 302.8 [8b, (M+H+MeOH+4)*, 9%], 300.8 [8b, (M+H+MeOH+2)*, 12%], 298.8 [8b, (M+H+MeOH)", 10%],
258.8 [27b, (M+H+MeOH+4)*, 33%], 256.8 [27b, (M+H+MeOH+2)*, 100%], 254.8 [27b, (MH+MeOH)*, 72%].
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4.3.13. Reaction of 2-chloro-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (22) with HBr in THF; Table 1, entry 10. Current Data Parameters
NAME Andreas Kalogirou
. n EXPNO 373
i 27b 2 PROCNO 1
R § § § g R % § ; g F2 - Acquisition Parameters
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AQ 1.1010048 sec
RG 2050
DW 16.800 usec
| DE 6.50 usec
S b - TE 2964 K
rr CNST2  145.0000000
S g CNST11 1.0000000
et D1 6.00000000 sec
111 110 109 108 107 106 105 D20 0.00689655 sec
f1 (ppm) TDO 1
CHANNEL f1
SFO1 125.7459782 MHz
NUC1 13C
P1 8. 70 usec
P2 17.40 usec
PLW1 138.00000000 W
CHANNEL 2
SFO2 500.0350280 MHz
NuUC2 1H
CPDPRG2  waltzl6
PCPD2 80.00 usec
PLW2 15.41699982 W
PLW12 0.33258000 W
| F2 - Processing parameters
SI 32768
SF 125.7334093 MHz
o WDW EM
83 TMS | SSB 0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T LB 100 HZ
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 a0
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4.3.13. Reaction of 2-chloro-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (22) with HBr in THF; Table 1, entry 10.

Products: isothiazole 24b isolated by chromatography and mixture of 3-bromo-4-chloroisothiazole-5-carbonitrile (27b) and 3,4-
dibromoisothiazole-5-carbonitrile (8b) (27b:8b = 9:1 by *C NMR).

1 M3D1 SPC, time=1.4496:2 745 of CACHEMIZVNDATAWOUTENTISWAKES2CS. D MM-AFPCI, Pos, Scan, Frag: 70, "scan"
@
4 [im]
0000 - o Max: 53761
S0000
] o
=
L
1 -
Q0000
20000 -
1 (o
20000 - ]
T
1 -
] o
10000 ﬁ
':"Iﬂ""'I"""‘I'""JLI""m""I"' T
100 1560 200 260 200 260 M3

m/z (ESI-APCI+) 302.8 [8b, (M+H+MeOH+4)", 9%], 300.8 [8b, (M+H+MeOH+2)", 12%], 298.8 [8b, (M+H+MeOH)*, 10%], 258.8 [27b,
(M+H+MeOH+4)*, 33%), 256.8 [27b, (M+H+MeOH+2)*, 100%], 254.8 [27b, (MH+MeOH)*, 72%].
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Current Data Parameters

4.5.1. Reaction of (£)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol- 5-ylidene)acetonitrile (21) with benzyltriethylammonium chloride; Table 2, entry 2.  NAME  Andreas Kalogirou
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45.1. Reaction of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (21) with benzyltriethylammonium chloride; Table 2,

entry 2.

Products: mixture of tentatively 3-bromo-4-chloroisothiazole-5-carbonitrile (27b) and 3,4-dichloroisothiazole-5-carbonitrile (8a) (27b:8a = 3:1
by °C NMR).

1 MSDT SPC, time=1.512:2.827 of CACHEMZZVDDATAMWOUTENTISVAKEGE0C-5.0  MM-AFPCI, Pos, Scan, Frag: 70, "scan
o
4 o
20000 £ Max: 19502
17500
o,
=
4 [y,
15000 3
125EIEI—_ @
=
[a]
100 150 200 260 jeinln] 360 mig

m/z (ESI-APCI+) 258.8 [27b, (M+H+MeOH+4)*, 31%], 256.8 [27b, (M+H+MeOH+2)*, 100%], 254.8 [27b, (MH+MeOH)*, 75], 210.9 [8a,
(M+H+MeOH+2)*, 50%], 212.9 [8a, (M+H+MeOH)*, 45]
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Structure elucidation of 3-bromo-4-chloroisothiazole-5-carbonitrile (27b)

Reaction of 2-chloro-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (22) with HBr in Et,0,
(Table 1, entry 9) gave an inseparable mixture of 3,4-dibromoisothiazole-5-carbonitrile (8b) and
3-bromo-4-chloroisothiazole-5-carbonitrile (27b) (88% overall yield, 8b:27b = 1:3 by °C NMR).
Since 8b is a known compound, the peaks corresponding to 27b in the >*C NMR can be easily
detected. The compound shows four quaternary carbon resonances at 139.3, 134.0, 130.4 and
108.0 ppm. The peak at 108.0 ppm is typical of a nitrile group, while the other three are similar

to the isothiazole resonances of similar systems.

Analysis of pure 8b be GC-MS showed a molecular ion peak at m/z 266 (C4Br;N,S) with an
isotope pattern corresponding to the presence of two bromine atoms. Three more fragments were
identified at m/z 187, 161 and 137, all of them showing an isotope pattern corresponding to the
presence of one bromine atom (Scheme S1). The fragment at m/z 187 presumably corresponds to
the loss of one bromide from the isothiazole 8b. The fragment at m/z 161 corresponds to
CsBrNS, therefore a tentative loss of cyanogen bromide, while the one at m/z 137 corresponds to

CBrNS, by a tentative loss of 3-bromopropiolonitrile.

Analysis of the mixture of 8b and 27b obtained from the above reaction by GC-MS showed the
separation of the two compounds by this technique (retention times 7.20 and 6.53 min,
respectively). The major signal corresponded, as expected, to 27b with a molecular ion peak at
m/z 222 (C4BrCIN,S) and an isotope pattern corresponding to the presence of one bromine and
one chlorine atom. The compound showed a similar fragmentation pattern to 8b giving three
more fragments at m/z 143, 137 and 117. The fragment at m/z 137 showed an isotope pattern
corresponding to one bromine atom and is tentatively the same fragment seen before in 8b
corresponding to CBrNS, by loss of 3-bromopropiolonitrile. The fragment at m/z 117 showed an
isotope pattern of one chlorine atom and presumably corresponds to C;CINS (Scheme S1) by
loss of cyanogen bromide. Finally the fragment at m/z 143 showed an isotope pattern of one
chlorine atom and presumable corresponds to the loss of one bromide from the isothiazole 27b.
These information supports the presence of a C-3 bromo and a C-4 chloro substituent and

confirms the proposed structure for 27b.
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GC-MS of 8b
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Scheme S1. Tentative fragment analysis of mass spectra of compounds 8b and 27b.
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Identity of unknown compound

The reactions of (Z)-2-bromo-2-(4-chloro-5H-1,2,3-dithiazol-5-ylidene)acetonitrile (21) with
HCI, both in Et,0 and in THF gave a mixture of four compounds (Table 1, entry 7 and 8), 3,4-
dichloroisothiazole-5-carbonitrile (8a), 3,4-dibromoisothiazole-5-carbonitrile (8b), 3-bromo-4-

chloroisothiazole-5-carbonitrile (27b) and an unknown compound.

Since the rest are previously observed compounds, the peaks corresponding to the unknown in
the >C NMR can be easily detected. The compound shows four quaternary carbon resonances at
151.9, 133.8, 118.2, 109.0 ppm. The peak at 109.0 ppm is typical of a nitrile group, while the
other three are similar to the isothiazole resonances of similar systems. By comparison with the
C NMR data of the known dihaloisothiazole-5-carbonitriles 8a, 8b and 27b we very tentatively
suspect that the unknown is 4-bromo-3-chloroisothiazole-5-carbonitrile (27a), however, in the
absence sufficient data this asignment must remain highly speculative (Scheme S2). The

formation of this product, however, is in agreement with our proposed mechanism (Scheme 10).

Cl Cl Br. Br Br. Cl Cl Br
/ / / /N
8a 8b 27a 27b

13C NMR peaks 13C NMR peaks 13C NMR peaks 13C NMR peaks

(ppm) (ppm) (ppm) (ppm)
149.8 141.7 151.9 139.3
131.0 133.4 133.8 134.0
130.9 121.8 118.2 130.4
108.2 (nitrile) 108.8 (nitrile) 109.0 (nitrile) 108.0 (nitrile)

Scheme S2. Highly tentative structure assignment of unknown compound based on a comparison

of °C NMR data of known 3,4-dihaloisothiazole-5-carbonitriles.
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