S 1

Supplemental Materials

Synthesis and Characterization of Some Novel 1,3-Thiazole and 2-Amino 1,3,4-thiadiazole Derivatives

Mustafa Er*, Ayşe Şahin, Hakan Tahtacı

Department of Chemistry, Karabuk University, 78050 Karabuk, Turkey,

mustafaer@karabuk.edu.tr

[bookmark: _GoBack]Supplemental Materials
1H and 13C NMR spectra of compounds








H NMR and 13C NMR Spectra of the Compounds 3a-c, 5a-c, 7a-e, 9a-e




 (
Figure S1.
 1
H NMR Spectrum (
DMSO-d
6
) 
(3a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\106\4-HBA TSK (Me) - 1H NMR Spektrumu-1.jpg]
 (
Figure S
2.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(3a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\106\4-HBA TSK (Me) - 1H NMR Spektrumu-3 (D2O).JPG]

 (
Figure S
3.
 
 13
C NMR (APT) Spectrum (
DMSO-d
6
) 
(3a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\106\4-HBA TSK (Me) - 13C NMR Spektrumu (APT).JPG]
 (
Figure S
4.
 1
H NMR Spectrum (
DMSO-d
6
) 
(3b)
)[image: ]


 (
Figure S
5.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(3b)
)[image: ]


 (
Figure S
6.
 
13
C NMR (APT) Spectrum (
DMSO-d
6
) 
(3b)
)[image: ]


 (
Figure S
7.
 1
H NMR Spectrum (
DMSO-d
6
) 
(3c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\110\dmeba tsk me 39.jpg]



 (
Figure S
8
. 
1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(3c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\110\dmeba tsk me 40.jpg]


 (
Figure S
9
.
 13
C NMR Spectrum (
DMSO-d
6
) 
(3c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\110\dmeba tsk me 41.jpg]

                                
 (
Figure S
10
.
 1
H NMR Spectrum (
DMSO-d
6
) 
(5a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\113\4-HBA TSK (Me) TYZ - 1H NMR Spektrumu-1.JPG]


 (
Figure S
11.
 
1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(5a)
)[image: nmr-1]


 (
Figure S
12.
 13
C NMR (APT) Spectrum (
DMSO-d
6
) 
(5a)
)[image: nmr-2]


 (
Figure S
13.
 1
H NMR Spectrum (
DMSO-d
6
) 
(5b)
)[image: ]


 (
Figure S
14.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(5b)
   
)[image: ]

 (
Figure S
15.
 13
C NMR (APT) 
Spectrum(
DMSO-d
6
) 
(5b)
)[image: ]


               
 (
Figure S
16.
 1
H NMR Spectrum (
DMSO-d
6
) 
(5c)
)[image: ]


 (
Figure S
17.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(5c)
)[image: ]

  
 (
Figure S
18.
 13
C NMR (APT) Spectrum (
DMSO-d
6
) 
(5c)
)[image: ]

  
 (
Figure S
19.
 1
H NMR Spectrum
 
(
DMSO-d
6
) 
(7a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\120\4-hba tsk me tyz an 20.jpg]


 (
Figure S
20.
 13
C NMR Spectrum (
DMSO-d
6
) 
(7a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\120\4-hba tsk me tyz an 22.jpg]

	
 (
Figure S
21.
 1
H NMR Spectrum (
DMSO-d
6
) 
(7b)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\122\VAN TSK (Me) TYZ AN - 1H NMR Spektrumu-1.JPG]


 (
Figure S
22.
 13
C NMR (APT) Spectrum (
DMSO-d
6
) 
(7b)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-1\122\VAN TSK (Me) TYZ AN - 13C NMR Spektrumu-2 (APT).JPG]


 (
Figure S
23.
 
1
H NMR Spectrum (
DMSO-d
6
) 
(7c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\124\dmeba tsk me tyz an 15.jpg]




 (
Figure S
24.
 13
C NMR Spectrum (
DMSO-d
6
) 
(7c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\124\dmeba tsk me tyz an 17.jpg]

 (
Figure S
25.
 1
H NMR Spectrum (
DMSO-d
6
) 
(7d)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\123\dmesa tsk me tyz an 18.jpg]


 (
  
) (
Figure S
26.
 
1
H NMR 
Spectrum
 (
DMSO-d
6
) 
(7e)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\1 sayfa.jpg]


 (
Figure S
27.
 
13
C NMR 
Spectrum
 (
DMSO-d
6
) 
(7e)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Sayfa 4.jpg]










 (
Figure S
28.
 1
H NMR Spectrum (
DMSO-d
6
) 
(9a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\127\4-hba tsk me tyz an tyd 14.jpg]

 (
Figure S
29.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(9a)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\127\4-hba tsk me tyz an tyd 14.jpg]


 (
Figure S
30.
 1
H NMR Spectrum (
DMSO-d
6
) 
(9b)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\129\van tsk me tyz an tyd 1.jpg]


 (
Figure S
31.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(9b)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\129\van tsk me tyz an tyd 2.jpg]


 (
Figure S
32.
 13
C NMR Spectrum (
DMSO-d
6
) 
(9b)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\129\van tsk me tyz an tyd 3.jpg]


 (
Figure S
33.
 1
H NMR Spectrum (
DMSO-d
6
) 
(9c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\131\dmeba tsk me tyz an tyd 4.jpg]


 (
Figure S
34.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(9c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\131\dmeba tsk me tyz an tyd 5.jpg]



 (
Figure S
35.
 13
C NMR Spectrum (
DMSO-d
6
) 
(9c)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\131\dmeba tsk me tyz an tyd 6.jpg]

 (
Figure S
36.
 1
H NMR Spectrum (
DMSO-d
6
) 
(9d)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\130\dmesa tsk me tyz an tyd 7.jpg]


 (
Figure S
37.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(9d)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\130\dmesa tsk me tyz an tyd 8.jpg]


 (
Figure S
38.
 13
C NMR Spectrum (
DMSO-d
6
) 
(9d)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\130\dmesa tsk me tyz an tyd 9.jpg]

 (
  
) (
Figure S
39.
 1
H NMR Spectrum (
DMSO-d
6
) 
(9e)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Adsız.png]


 (
  
) (
Figure S
40.
 1
H NMR Exchange Spectrum (
DMSO-d
6 
+ D
2
O) 
(9e)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\128\sa tsk me tyz an tyd 11.jpg]



 (
  
) (
Figure S
41.
 13
C NMR Spectrum (
DMSO-d
6
) 
(9e)
)[image: Açıklama: C:\Users\Bilgisayar Hastanesi\Desktop\Yeni klasör-2\128\sa tsk me tyz an tyd 12.jpg]




image41.jpeg
262 T ————
06 YT

v82 28—
VL 8e”

092" 19—

LA A —

81219

PR ST

L

vL9°221
605°€21
056921

(12 e A

910" 2eT—

LES LY
9€2°6¥T

€82°8ST

ppm

20

40

60

80

100

126

140

160

L80




image42.emf
O

N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

N N

S

H

2

N

9a




image43.jpeg






image44.jpeg
0T

T1

21

-~

€T





image45.emf
O

N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

N N

S

H

2

N

9b

H

3

CO



image3.jpeg
wdd

T Sv°S

2T

€T

vi






image46.jpeg
38712

wdd T

NS S SIS UG AN NN TR SN

£9°

8g 28 se' T

€

]

v S 9

A T ST S S0 SR A S S S S (N







image47.jpeg
wdd

V6"

og"

£€8°T6

4

ge"

26°0

0T

2z

TT

2T

ET







image48.jpeg
258°T0T
000°S0T~

8Ty 0TT

¥90° V1T

SS8°YIT
§92°STT—

v99 T2TT

v9L° 82T

U e
£26°62T°

TOP 8YT
295°8YT
8SEBIT——
9T 6YT— -
AT B
£92'85T—
00S RST —
991 21—

9v9° 997
EL9° 04T

ppm

20

40

60

80

100

120

140

160

180




image49.emf
O

N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

N N

S

H

2

N

9c

H

3

C

H

3

C





image50.jpeg
wdd

vT







image51.jpeg






image52.jpeg
£92°€1-
U o S Swem i —
606°9T = =

029°68 -
0807 0p == = = =
SSp° 0
SigrTr—*
087" 19~ = . }
ops'g9
vS6 0T G
iS€ 18237
§66°62T
050°TET = =
pos TET T =
250°T€T

90 6VT
TY6725T
009 vS¥—
y68°95T "

£07°29T " S e

BpEag e e
889 0LTY . S

|
SRR -

ppm

20

a0

60

80

100

120

140

160

180




image53.emf
O

N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

N N

S

H

2

N

9d

H

3

CO

H

3

CO



image4.jpeg
ppm

T T

u

20

299708

08y " 8E
S06°8BE —
S ——
2ELTBE /

(ST 0V

LA o o e o

60

LI e o o e e e B S B B B

40

80

100

BEV"STT

i

psT- szt

120

658°82T

LEOTZPT

850°6ST

[ IAE VA1

R o ot o o e o o

40

L B o e o LI e e

|

160

180





image54.jpeg
29°9 21701 89°2 i8°2
(2287 09°99 sv-z vz g 8z 1
— — ey — e —
S
I

wdd & 2 €







image55.jpeg
wdd

£8°06
6T ¥
£ v
—
#\\ /\ﬂ 5
| ,

es"
ze"T

oT

T

2T

€T






image56.jpeg
ST 68\

59807

L2
LV YT

§62'2¢
§8.°8e

VPP SRS ) OO,

692" 1Y %
[ 155 | e o C—
184795 ;
BTz 19 —;
T
4807207 }
vSe vOT L B
6507501
1]
50£°TET 3
1857 LET
228" 20T
POT BRI PSRRE—
1127851
9pL°€sT ==
£82°GGT "
981" 201
58091 =—
B8 OLT S
sLetRLT

ppm

20

a0

60

a0

100

120

140

160

180




image57.emf
N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

9e

O

N

N

S

H

2

N



image5.emf
N

H

HN

S

CH

3

N

HO

3b

H

H

3

CO



image58.png
gi3





image59.emf
N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

9e

O

N

N

S

H

2

N




image60.jpeg
wdd T 2 {4 v S 9 L 8







image61.jpeg
S6T 68 e

vL1°19 e

§98° 07
682 1Y

[ 12N

£18 1) Som—

YT e

9ge‘zeT
266°€2T" po—

£19°921 ' }
889 T . ;

EV6 TET

W/
HI
668 8YT
£ET 60T
L85 9ST
L
09y 95T
908° 95T
8L0°29T
LI
£19°L9T—
0257 02T

ppm

20

40

60

80

100

120

140

160

180





image6.emf



image7.png
€5°2 90°ST €E7 LT
£9°2 91°S§2
e T T s B

1675 60°S 89°§S
— e e
L 8
PP PO

[/








image8.png
vz pITepI 62°LT vets 9L v 50°%

6S°2 0Z°L8 18°0 2L 9 SLv 1870

e W] e -~ e s} . =
wdd 1 Z E v s 9 '] 8 6 01 I 21
PR B SV W SO SN ST SN TR N ST ST SO S S (R TN S ST U SN SN S SR TR SN SN SN TR S S PSSR NSV ST ST WD S T S S S S S R | - F— PO T ST S '

: Y
/] K / :







image9.png
rE
Fa
ra
i —1
=
o~
S02° 08 g
260788 5
205°8€ F
026°8€ C
LE€°6E — )
2907 6€ [
2100 s
[
L
002°SS
e
'Fw
[
E
r
&
[
| ©
©
[ =]
|
t a
959°60T r
ZvZ STT F
Fo
o
1997121 —
§65° 52T r
F o
<
(703141 T
106°LvT L
929°8pT— [
: =
[~ @
bl
z22°LLT" e
e
o
f o
e
o~

T




image10.emf
N

H

HN

S

CH

3

N

HO

3c

H

H

3

C

H

3

C




image11.jpeg
vz e L E0TBE . s9°€ L9z

wdd T r4 £ 14 S 9 Z e
L s gl o5 o e guenpe Ot gty o TS B







image12.jpeg
wdd







image13.jpeg
bz 21

(1283
0127 6€
029°6€ X
SV0° 0V —
SShUob /
628700
S0T°S2T
pEL"S2T
£€52°821
€027 EVT

698°GST

8v8° LLT

ppm

20

40

60

80

L00

120

140

160

180

200




image14.emf
N

H

HO

N

N

S

H

3

C

CH

3

O

OC

2

H

5

5a




image15.jpeg
98 91 V6 b2 Z1'8 16°€
16°21 v9°TI 69°8 878 6V E
—_— —— A e —_—

| \ y x% \
|






image16.png
r

s s 4 s 5w
g‘\.jﬁ

INAd






image17.png
ssesin

s ——— - t
e ———
sz
wseast -
servest -

e
e

120




image18.emf
N

H

HO

N

N

S

H

3

C

CH

3

O

OC

2

H

5

5b

H

3

CO




image19.png
B1°ET

26" €V

9z ot
8g° 9

v S

U [T TN S

EE'E  vl'Z vE“E
se'zsz't

L e

S S P U -

g%%

S






image20.png
wdd 1-

e dos

zv ot 98°2W5 0T
£L°81 £8°28 V6°S

0- T 4 € 14
1 - P B S S Y

€1

ol

vi






image21.png
e8y°21
Zvs-zt
8ET vl
poz vt

DSE"TE -

(11 EE_E.v gs‘\—i
',VEFJ:_

bSL°BE
zentoy

12v° 85§
892°09
;:
[
[ =
1
Lowd
[T230 1) Sem— : r
17287 1 Sem— F
F e
o
SEP 12T -
1£2° 921

E0LTLvE

[N A
v89°8pT—
9667 28T

160

(72508 1] Sa—
ETT 59T





image22.emf
N

H

HO

N

N

S

H

3

C

CH

3

O

OC

2

H

5

5c

H

3

C

H

3

C




image23.png
0t

1T
L1





image24.emf
N

H

HO

N

N

S

H

3

C

CH

3

O

OC

2

H

5

5c

H

3

C

H

3

C




image25.png
wdd

T

91°S¢€

V6 0T

vy

ey

14

-




image26.emf
N

H

HO

N

N

S

H

3

C

CH

3

O

OC

2

H

5

5c

H

3

C

H

3

C




image27.png
0IP ZT T
0T pT—"

Sip 91

20

1728
82078 |

205" 8¢
216" 8¢
LEE"6E \
hesE =4
vt oY
68570V [
;
r
[ o
£21°09 [w
F
[
[ o
©
[
[
F
t
+
e
=
z027 007 e
)
122024 San ]
ETE b2l
8€9°SZI
o127 521 —
1887221 / L
89y 22T E
A=
8vE" 8yl
810°€sT r
6217 €ST E
ceer—
2z1°ssT -
@
162° 19T il
158°v9T =
L
o
-
el

200




image28.emf
N

H

O

N

N

S

H

3

C

CH

3

O

OC

2

H

5

C N

7a


image1.emf
N

H

HN

S

CH

3

N

HO

3a

H




image29.jpeg






image30.jpeg
CLERD S

£06°pT

-.1°28
628788\ et

bSZT6ET

99" 6€
68070\

£SOV
£26° 00
0b6 TOT
LLLrstt
BT 2TT
L6P° 62T
0T0° 08T
090°6bT
0957251
L6T°8ST
8207291
9507297

[P T——) R RSN o p—

T

ppm

30

100

120

140

160

180




image31.emf
N

H

O

N

N

S

H

3

C

CH

3

O

OC

2

H

5

C N

7b

H

3

CO




image32.jpeg
ve e £8°9  25°07 otz

25701 BEWT 1
e —_— Pt

2 €

1 N i SR

B
J

£6°9

s

S0°E 0V 1
29°Eve 2T 85°E

9 A e 6

PSRRIt (et Ol S U0 O ST IR~ DT VO RN LAY i St UL, I (AR A0 i D g

WY
[

/







image33.jpeg
wdd 02 , oy 09 0e 00T 7 _ 02 vt 097 08T
T 3 S

Peraoraslaeasra Ll e Perpr e iBopacgen s,





image34.emf
N

H

O

N

N

S

H

3

C

CH

3

O

OC

2

H

5

C N

7c

H

3

C

H

3

C




image35.jpeg






image36.jpeg
262 T

296°vT

128791

922728\
SZE'ESN

BE2°6E
6v9°6€ S
uo‘ovl

667 07

v86° 10T

ET8°LTT

[7A28: 143

8EL°TIET
" o
902° 281

EET 6T
T2LesT
1227951

260°29T

88197

T

ppm

20

60

80

100

120

140

160

180

200




image2.jpeg
I~

4




image37.emf
N

H

O

N

N

S

H

3

C

CH

3

O

OC

2

H

5

C N

H

3

CO

H

3

CO

7d




image38.jpeg
86°8 s5°2 270
8 —

2 6 0t TE Z1

}J " o oA B A





image39.emf
N

H

N

N

S

H

3

C

CH

3

O

OC

2

H

5

7e

O

C N




image40.jpeg
G 9E07192°0129°0

62° v 0g
S8 T yeLe el VL0 g0 £9°0
wdd T % = v 5 9 / 8 6 0T
il s W o T SO -1 e U 1 s s preymey | T FUR o7 ek Ea

gy o sy T REOE T

ixi?}:i‘é E | | \}ﬂ i é | Eﬁztsi;izsil%i
.‘
‘

|

pa—






