Supporting Information

Synthesis and Cytotoxicity of Thieno[2,3-b]Pyridine Derivatives Toward Sensitive and
Multidrug-Resistant Leukemia Cells

Salah A. Al-Trawneh'", Amer H. Tarawneh?, Anastassiya V. Gadetskaya?, Ean-Jeong Seo*,
Mohammad R. Al-Ta’ani!, Samir A. Al-Taweel!, Mustafa M. El-Abadelah’

I Chemistry Department, Faculty of Science, Mu'tah University, Karak 61710, Jordan

2 Chemistry and Chemical Technology Department, Faculty of Science, Tafila Technical University,
Tafila 61610, Jordan

3 School of Chemistry and Chemical Technology, Al-Farabi Kazakh National University, Almaty
050040, Kazakhstan

4 Department of Pharmaceutical Biology, Institute of Pharmaceutical and Biomedical Sciences,
Johannes Gutenberg University, Staudinger Weg 5, 55128 Mainz, Germany

> Chemistry Department, Faculty of Science, The University of Jordan, Amman 11942, Jordan

* Corresponding author: E-mail: laratr@mutah.edu.jo
Phone: +96232372380/4561

List of contents

1. The structural representative of skeleton for 3a-e compounds S2

2. 'H and '3C NMR spectra of compound 3a S3-S9

3. DEPT-135 NMR spectrum of compound 3a S10

4. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3a S11-S18
5. 'H and '3C NMR spectra of compound 3b S19-S26
6. DEPT-135 NMR spectrum of compound 3b S27

7. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3b S28-S38
8. 'H and '3C NMR spectra of compound 3¢ S39-S45
9. DEPT-135 NMR spectra of compound 3¢ S46-S48
10. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3¢ S49-S57
11.  'Hand '*C NMR spectra of compound 3d S58-S65
12.  DEPT-90 and DEPT-135 NMR spectra of compound 3d S66-S67
13. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3d S68-S70
14.  'Hand "*C NMR spectra of compound 3e S71-S75
15.  DEPT-135 NMR spectrum of compound 3e S76

16. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3e S77-S89
17.  HRMS spectra of compound 3a S90-S91
18.  HRMS spectra of compound 3b S92-S93
19.  HRMS spectra of compound 3¢ S94-S95
20.  HRMS spectra of compound 3d S96-S98
21.  HRMS spectra of compound 3e S99-S100

S1


User
Записка
Accepted установлено User


compound a b Cc d e
code MP MA MB MD MT1

R H CHO CHO CHO H

X H H 4" -Me| 4" -Cl H

Y O O O O S

S2




MP

H NMR

1820°0~
€280~ —

vEBLL /
29221 /
1SST'L

LLpet =
zsse'L
¥69€"L
L1251
¥SL6°L

SN

v06€°'€ —
Sveey
98EE’v
8cSey
699¢€'Y

9610°L
8vLL’L
0L6L°L
LIET'L
98ve’L
G€9¢C°L
v08¢°L
6S6€°L
0cLy'L
86¢¢€'8
6.v€8

NN

17 16 15 14 13 12 11 10

18

o
fo
=

S3



MP

H NMR

9610°L —

8628 —
6.VE€'8 —

ppm

-
~
N 9L
~
0
N~
<
N~ 2ggc
/S
0
~
©
N~
~
N~
©
~
<

9. [9p]
N~
Q
o]

00°L

87 86 85 84 83 82 8.1



MP

H NMR

9610°L ——

862€'8 —
6LvE€'8 —

ppm

-
N~
N oLl
~
@
~
<
4
\\‘
0
~
©
~
N~
~
«Q
~
Tp]
. 7}
~
Q
0
00'tL

87 86 85 84 83 82 8.1



MP

H NMR

1820°0—

veL6'L —

v06€°'€ —

Sheey
9886% —\_
825EY —
699€Y -

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

4.0

4.5

5.0

0c’e

o
m‘j
<

|

i

[=2]
<
<

L.

S6



MP

H NMR

18200~

vSL6'L —

v06€'€ —

Sheey
9886% —\_
825EY —
699€'Y -

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

4.0

4.5

5.0

0c’e

(=]
m‘j
<

|

i

2]
<
<

LLC

S7



MP

H NMR

ve6L’ L ——
c9ce’t —
LGST' L ——

LLPE L~
zsee L ——
V6oL L —

L1es’t

€280 —— L

veLl6' L —

)

ppm

12 11 1.0 09 0.8
@
<

1.3

19 18 1.7 1.6

2.0

2.1

S8



MP

cl3

G928’ L ——
e8veEvL —

€26G9€ ——

082219 —

999.°92
10202, >

oviv8LE —

0l9c'9Ct —
189€°0€L —

8oV LV ——
820.L°SvI ——

6991°LGL ——

200 180 160 140 120 100 80 60 40 20 ppm

220

S9



6V, L —
Le60vE—— —

cree9E ——

80£0°L9
£600°10 —

GeSI8LE —

0500'9¢ ——
ceLroet — —

Qv Sl ——

dept135

MP

200 180 160 140 120 100 80 60 40 20 ppm

220

S10



MP
hmbc

13

12

11

10

ppm

20

40

80

100

—1 120

140

b ¢

160

180

S11




MP
hmbc

. 7.5 7.0 6.5 ppm
ppm 908580

40

80

100

—1 120 Qo

1 140

160

180

S12



MP
hmbc

. 3.0 25 2.0 1.5 1.0 0.5 ppm
ppm5.0‘”‘4.5‘“‘4.0””35””

20

40

80

100

—1 120

140

160

180

S13



MP
hmgc

ppm

20

40

80

100

120

140

160

180

13

12

11

10

0 ppm

€

S14




MP
hmgc

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

-0.5 ppm

O d

oy
o CTE RS

ppm

10

70-

50 -
60-

20
30-
40-

S15



MP
hmgc

——4  130-

ppm

70-

80-

90 -

100

110

120

140

8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm
<
<zf§>
<
S=<=>,
c

150

160

170

S16




MP
cosy

ppm

e
o

3 2

—
4

—_
6

10

12

Lo
13 12 11 10 7 2 0 ppm
#
6 @
® i
Lo/ 0

S17



MP

cosy
M N
ppm & | ‘3.5‘ - ‘3.0‘ - ‘2.5‘ - ‘2.0‘ | ‘1.5‘ - ‘1.0‘ 3 ‘0.5‘ 3 ‘o.o‘ 3 70'5 ppm
< 0 e
1 | ; &
O
2
] 08
* :
4 £ o0
4- ,
— | O
5-
6
7
ﬁ :
8-

S18



MA

H NMR

)

17 16 15 14 13 12 11

18

S19



MA

H NMR

¢L080 —

9L0'L
LESO0°L %
v001"L
ShLL'L V
9821’ ——
L —

8681 —

eS1TL—
9622' \
LEVT'L

SL6 L ——

veree ——
vevr'e —

6889°C ——

L

Ppm

26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 1.2 11 1.0 09 0.8

89'L

B |

S20



MA

H NMR

0L9gc’e —

Ppm

41 40 39 338

4.2

R

4.3

4.4

S21



MA
H NMR

8.3195

_—7.9084
T 7.8942

177766
——7.7618

T-7.7469
7

85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 7.0 6.9 6.8 ppm
W wor Wy
- o o o o

S22



MA
H NMR

10.2592

I

e e e
118 116 114 112 110 108 106 104 10.2 10.0 98 9.6

Kl

S23

PPmM



MA

cl3

€€89°'L ——
0rS9 L~
0951°2€
9605°6€
$9.9'6€
EEYE'6E
20L0°0Y
8860°0%
LLLLOY
2292°0Y
LovE 0P
ZvEv'oY
0LLS 0P

61L09°0¥
182809 \

zL50'9L1
ZLS9'8LL #
ZZLEBLL —
2081921

pE06'9Z) -
6061051 ——
sceviel
G090°2EL —
E1ZLERE ——
aLpvLopL

£6286hL —

vevesst ——

0€6EV9L ——
18GG°L9L —

GG26'88L ——

200 180 160 140 120 100 80 60 40 20 ppm

220

S24



MA

cl3

C¢LS0 9L ——

cLG98LL ——
ccle6LL —

c08v'9Ct —
ve06'9Cct —

606°0EL ——
GeEVLEL —

G090°LEL ——

gleL et —

ULV —

€6ce6vL ——

veveeslk ——

0€6EV9L —

186G 291 ——

3
3
E |

160 155 150 145 140 135 130 125 120 115 110 ppm

165

525



MA
cl3

€€89°L —

ors9 vl ——

09S1°LE
9605°6€
¥9.9'6€
€€V8'6€
c0Lo'or
8860°01
LLLLVOY
[AATA 4
e or
[a23 4114
oLLS OF
6109°01

1828°09 ——

R D D T T T O I I
65 60 55 50 45 40 35 30 25 20 15 10 ppm

I

70

T T

S26



MA

deptl35

9€89°L —

vesovE —

88G1°LE
80€6°6€ /
6.60°0
cvocor
coey'ov
166501

cLeE8 09 —

GLS9'8LL —

€906'9CL ——
6v67°0EL ——

W0 LEL ——

60GL°9V L ——

6806881
2ev688L —

180 160 140 120 100 80 60 40 20 ppm

200

S27



MA
hmbc

12

11

10

ppm

80
100

120

g

$ 140

L]

. 160

wondnban]

180

Y

200

op

00 -

528




MA
hmbc

ppm 2

6 25 24 23 22 21

20 19 18 17 16 15 14 13 12 11 1.0

M

100

dddddedded L

180

80

120

140

160

S29




MA
hmbc

opm86 85 84 83 82 81 80 79 78 77 76 75 74 ppm

60
80
100
120 === =
— = =
1 = =
—— =
140
f=>4 @»
160 — > > - &=
180
J ===
200

S30



MA
hmbc

ppm 8.55 8.50 8.45 8.40 8.35 8.30 8.25 8.20 8.15 ppm

40

80

100

120

140

i« >>>3
e e——— e

. 160

bl d

. 180

3 200

S31



MA
hmgc

opm 12 11 10 9 8 7 6 5 4 3 2 1 ppm

20

7 <
40 +

80

100

120 *

140

160

180

S32



MA
hmgc
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

ppm . . . ppm

10

20 -

30 &

S &

40§ i

50 -

70

S33



120
125
130
135
140

145 -

A
O

S34




MA

cosy

10

11

12

ppm

10

12

S35



MA

cosy
ppM 5.0‘ B ‘4.5‘ B ‘4.0‘ B ‘3.5‘ B ‘3.0‘ B ‘2.5‘ B ‘2.0‘ B ‘1.5‘ B ‘1.0‘ B ‘0.5‘ ~ppm
] {
] o
;)\ 1 0 e
1
] g
] 0
SN ;
4-
% E
6 i
1 0
: 0
] i
7 g 5

S36



MA
co

ppm

<1 | I 1@

| DGz

| S5

o e\ =

N~ =) O@

® @R

T 8 @@ 2 3 3 3 g @

S37



ppm

1.5

A

2.0

2.5

>

3.0

R e— = OO O

3.5

4.0
0

4.5

0

2.5
3.0
3.5

1.0
15-
2.0
4.5
5.0-
5.5

4.0 -

ppm5:0
0.5

MA
cosy

S38



H NMR

MB

A

17 16 15 14 13 12 11 10

18

S39



MB

H NMR

¢Sl L —
0c6c’L —

2e89e° L ——

ever’', —

€6E9°L —
core L —

09€8°'L ——

16628 ——

88¢tr'8 —
GE9V'8 ——

ppm

N
~
N
2 080
~t
N~
[(p]
~ o\
160
©
N~
™~
N~
@Q
N~ /’
110
(=]
~
Q
(o]

88 87 86 85 84 83 8.2 8.1

S40



MB
H NMR

4.4376
4.4236
4.4094
4.3952
—4.2157
— 3.7695
— 3.6566
—3.5713

49 48 47 46 45 44 43 42 41 4.0 39 38 3.7 3.6 3.5 34 3.3 3.2 3.1 ppm

E LB

S41



MB

H NMR

8880°0 ——

6896'0 ——

¥862°L
ELLEL V
SOvEL —
986€°L —

L0b° L ——
9vSt'L x
889¢°|

LIEVS —

80L8C——
voev'e —

v10sC

ppm

2.2

24

I

2.6

B

S42



MB

cl3

8689°0c ——

62¢89°6c ——
LLOL'9E ——

666C°19 ——

€9..°9L

9GE€0'9LL
9GeC'8LL
8L\

25b2'9z 1
v16G'621 M
LSS LEL — =

1986°LYL —
ge88'sylL —
18LL'9Y1 \

9e6V' V9L ——
GCe9 L9l —

8099°28L ——

200 180 160 140 120 100 80 60 40 20 ppm

220

S43



MB

cl3

9G€0° 9L ——
9G€T'8LL ——

sviciel —

csveoet —

v.6G6C —
LGSV LEL ——

£6v9'95L ~__
V188981 —

1986 VL ——

Ge88'SYL —
L8LLOYL —

Ly8G'6VL ——

L0€9'9G L ——

9€6V V9L ——

G2E9' L9l ——

8099°/81 ——

L

L

e

e

ppm

190 180 170 160 150 140 130 120

200

S44



MB
cl3

61.2999
— 36.7011
—— 29.6829

——20.6898
— 14.3422

L L L L L L L L L L L L L L L L L L L L L L L L B L UL L BN L B B B

100 90 80 70 60 50 40 30 20 10 ppm

S45



MB

98V L ~
1868 L —
652E VL ——

01,90 —

1069'9€ ——

€8.C°19 —

GeCe 8L —
V6,976 ——
L1e89¢EL ——
8898°'GYVlL ——

eeSL VS —
e8ve el —

6EV9°L8L ——

deptl35

200 180 160 140 120 100 80 60 40 20 ppm

220

S46



9.8V L —
18€8°L —

6€CE VL —— -

0LL90c—— —

1069°9€ ——

€8.C°19 —

dept135

MB

60 55 50 45 40 35 30 25 20 15 ppm

65

70

S47



MB
dept135

187.6439
—162.2482
—— 154.7522

145.8688
—136.8217
—129.5794

118.2235

At

L L L L L L L L L L L L L L L L B L L L L L L L L L I L L L L L L L L B

190 180 170 160 150 140 130 120 110 ppm

S48



MB
hmbc

ppm 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

40

100

120 —

140 § n ¥
f :

JJi ’ ‘}I IM
=8
ooty

1160

180

S49



MB
hmbc

_ppms'o‘ B ‘4.5‘

4.0

3.5

3.0

2.5

2.0

ppm

40

80

100

120

140

160

L 1“| } Mu}l

180

|

S50



MB

hmbc
_ppm 11.9 B ‘10.5‘ B ‘10.0‘ B ‘9.5‘ B ‘9.0‘ B ‘8.5 | ‘8.0‘ | 7.5 ‘7.0‘ | ppm

—4 20 © &

1 40 e

—1 60
80 (o] o
100

— 120 ole

; Q “()

1 140 & L =9

T 6 @

| 160 © 9 o
180

| o a @

S51




MB
hmgc

ppm

40

80
100
— 120
140
160

180

S52



Lm
AL
. PN
" +
77 ¥
o AM@W

MB
hmgc

S53



MB
cosy

ppm

10

12

14

L L .

15 14 13 12 11 10 9 8

.ﬂ@

a@%m

S54




MB

cosy
ppm
04
=]
i
—
10
_
11-

A J
10 8 6 4 3 1 ppm
0
K @
0 0
g i D

S55



MB
cosy

=

I

L1

pp

B JVL A J

m80 75 70 65 6.0 5.5 5.0 45 4.0 35 3.0 2 .

S56




MB

ppm 88 86 J{WL—OJEB_%%
7.2 A o
7.4 @) ©A'
I i
78 )
8.0 ?’U
_Ju @
8.6 | | Kﬁ&\%
8.8 8

S57



0 ppm

1
3
<

|

2

3

™| D
e

<o

oM
@S
oimio

(22}
‘Dj
-

3

|

©
¢
(3]

S58



MD

H NMR

e8el’ L —

9LL0C ——

6LEL°C —

69¢€C —__
6LvEC—

0.6 ppm

¢

1.4 1.2 1.0
3
o

|

1.6

-

1.8
@
o

2.4 2.2 2.0

2.6

|

™
-
<

QO |1
S| |®
| <

{ ]

|

S59



MD

H NMR

ppm

[

[=2]
o
-

ﬁ

°f
N
o

g

ﬁ

50 49 48 47 46 45 44 43 42 41 40 39 38 3.7 36 3.5 34

S60



MD

H NMR

vvve9 —

11289
65269 -
SIY6'9 /
02869 /
98669 ~\_

910, —
v0S0°L —

6881°L
0902°L /
LET'L V
2897 L —
0LLTL——
vz6z L~
6882 —
YSOb'L

69t°L \
sy
8506°2

1555°L

569L \
00£9'2
9188, ——

0cv1'8 —
L6118 —
€08 —

€9€€'8 —
GE9E'8 —

Ppm

6.6

@
[{e]
Q
~
(9] .
N 160
<
N~
© 90°L
~
@
N~
180
Q
0
(9]
o  €+O0
e[l §

8.6

S61



L1286 ——

.86 —

c69L0L ——

8L6C°0L —

¢8se0L —

60vS°0L ——
99990 ——

v6.8°0L ——

H NMR

MD

L

ppm

10.8 10.6 10.4 10.2 10.0 9.8
S62

11.0

11.2

[



cl3

€8 'L —_
26 L —

GE VT ——

0L'6Cc—

€96 ~—_
69—

ppm

10

15

20

25

30

35

S63



cl3

——167.67
——167. 26

__—164.37
T—164.21

157. 06
_—147.76
——147. 34
__—146. 22
T~ 146. 12

VPR, ¥

——142.61

——135. 89

—132.59
——132. 11
——128.99

Wi

s

b

—127. 16
—122. 60

__—121.04

T—120.91
—119. 21

wi

—116. 12

165

160

155 150

145

S
140

S64

135 130

125

120

115

ppm



cl3

T
200

T
180

T
160

T
140

T
120

T
100

S65

80



dept90

T ' T ' T ' T ' T ' T ' T ' T ' T ' T ' T '
200 180 160 140 120 100 80 60 40 20 0 ppm

S66



MD
deptl35

T ' T ' T ' T ' T ' T ' T ' T ' T ' T ' T '
200 180 160 140 120 100 80 60 40 20 0 ppm

S67



hmbc

g
o
2
0 —
T
[:] .
;f L
' -
o
e}
—_— e @ 6 B
E I
o
— O
—
[] [}
L o ) e
i “
—_ ‘ =
—_—= @ ¢ @ o
— D
—
[ ] L] L] [
2 8 °
— H L
[ ] [] o
o
— O
~
\ \ \ \ \ \ —
10 8 6 4 2 F2 [ppm]

S68



hmgc

10

S69

F2 [ppm]

F1[ppm]



cosy

10

11

S70



MT1

H NMR

0L0S"L
090S°L

¢09¢c'8

Z0'1
— 5oz
=eev
o \LFE
o
Y
—~10°t
<
~50C
0
({e)
™~ /eee
=88l
8 -
<001
(o))
o
™
™
™
(9]
™
o
™
<
™
n
-
({e]
-
~
b
o0
-

S71



MT1

H NMR

9608 ——

c09¢'8 —

ppm

[

o
o
i

7

8.7 86 85 84 83 82 81 80 79 78 7.7 76 75 74 73 72 71 7.0 6.9 6.8

S72



MT1

H NMR

GLE00 —

G899 ——

vv60'c —




MT1

H NMR

LELLE ——

9eTE —
6vvce —

EVOV'e —

ozlre —

C¢969°¢ —

6Ly ——

LTy
68z

5662 —
seler—

S74



MT1
cl3

018, L ——
18vevLE ——

0696 ——
L20G9€ ——

€8€€°19 —

L182°9L
2580'LL >

0655°621
1868°62 1 V
LELO'OEL

8105°CEL
LS9E' VYL —
9,99'GYL —

200 180 160 140 120 100 80 60 40 20 ppm

220

S75



MT1

Ppm

20

40

60

1S0€'621
82v9'621 o -
g6teeeL —

L9 ehE ——

deptl135

€ves’L —
ooV —— —
v8ev'6Cc ——
8.V2'9€ —— -
618019 — N

200 180 160 140 120 100 80
S76

220




PPM

nr
o
=

o= B

I

10

11

12

MT1
hmbc

20

40

S77

o

60
80
100
120
i 140
1160
} 180



MT1
hmbc

20 19 18 1.7 16 15 14 13 12 1.1 1.0 09 08 0.7 0.6 0.5 04 0.3 0.2 ppm

PPM

20

40

80

100

120

140

1160

- 180

S78




MT1
hmbc

N

60 58 56 54 52 50 48 46 44 42 40 38 36 3.4 ppm

PPM

20

40

80

100

120

140

1160

180

S79



MT1
hmbc

opm 86 84 82 80 78 76 74 72 70 68 66 64 ppm

2
@

40

©
©

80

100

120

B 9

140

i1 160

- 180

S80




!

t

MT1
hmgc

ppm

(«@‘»
Y/

[lsa=a@>»==YY
i

10

11

12

20

40

60
80
100

120
140

160

180

S81



MT1
hmgc

26 24 22 20 18 16 14 12 1.0 038

2.8

ppm

06 0.4

60

55

45 -
50 -

40

25
30
35-

ppm 3.0 |
10
15
20 -

S82



MT1
hmgc

ppm

25

30

35

40

45

50

55 -

60 -

49 48 4.7 46 45 44 43 42 41 40 39 38 3.7 3.6 3.5 3.4 33 3.2 ppm
/]
-
§>fj
P
°lo = =< — = <

65

70

75

S83




MT1
hmgc

90 89 88 87 86 85 84 83 82 81 80 79 78 7.7 76 75 74 7.3 7.2 ppm

ppm T T e e e e
105
110
115
120- /“
| A
125
, I B =P)) O\ =1
— , e A SS
135 ﬁg%kui
i
| 145 Qj//<>\>
: \\\f/
150
155

S84



MT1
hmgc

7. 7.5 7.4 7.3 7.2 71 ppm
ppm 79 78 77 76 75 74 73 72 71 pp

120

125

130

i

135

140

145
i ,

S85



MT1
cosy

ppm ‘e AL A0 I8 09
1 i
I
4 o
5 |
6- |
[J
7- ﬁ b
? i i
8 Ll ”
9- ' @
10 | /
’ 0
» w I
] @ 4
12 @ | m

S86



I

MT1
cosy

0 ppm

1

10

11

12

ppm o T T PR

10

12

S87



MT1

cosy
ppm 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 05 ppm
\ |
1 "‘iu’,:u
Bl @
2- ‘ .
| Bk
3 E (}O W
.
S ;
5-
6 | Q
@ |
7§ O iU
% 4 L)

S88




MT1

L

cosy

6.5

PpPm

7.0

= <008 t»vwomi o

=

Q
® &=

= - <= > (N =
0
0]
Q
o
0
o
o
O e e e e e e e e e e
-

S89



The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info
Analysis Name

F:AData\2017AUG14\AREEJ_000049.d

Acquisition Date  8/22/2017 9:08:07 AM

Method ESI-POS-2017 Operator Bruker_PC
Sample Name  MP Instrument apex-1V
Comment CHCL3+ACN
Acquisition Parameter
Intens. | +MS
x108]
1.5
1 423.06182
1.0
0.5
: 268.99857 353.26662 .
1 186.99518 - | 512.50514 619'5{2997 '
00—t b bbb o L b L L L 0 L
200 300 400 500 600 700 800 900 m/z
Intens. | C19H16N2Na106S 1 ,423.06
x10°.
1.5
1 423.06213
1.0
0.54
i 424.06517
] 425.06224
0.0 T T T T I T T 7 T T T T T
418 420 422 424 426 428 430 432 434 436 miz
Sum Formula Sigma miz Err[ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C19H16N2Na106S 1 0.029 423.06213 0.73 1.29 0.31 1250 ok even
Bruker Daltonics DataAnalysis 3.4 printed:  8/23/2017  12:15:54 PM Page 1 of 1
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Mass Spectrum List Report

Analysis Info

Analysis Name F:\Data\2017AUG14\AREEJ_000049.d

Acquisition Date  8/22/2017 9:08:07 AM

Method ESI-POS-2017 Operator Bruker_PC
Sample Name  MP Instrument apex-1V
Comment CHCL3+ACN
Acquisition Parameter
Intens 423.06182
%1081
1.004
0.757
0.507
0.251 424.06501
] L 425.05778
000 T 3 T T IJ T T T T T T A T T T T 4 T T T T T T T T ¥ T T
422 423 424 425 426 427 428 429 mfz
[—— AREEJ_000049.d: +MS
# miz | 1%
1 268.99857 21503523 16.1
2 27427423 12803754 8.7
3 296.25627 4285055 3.2
4 301.21174 4400995 33
5 302.30571 3535539 2.7
6 318.30058 13566484 10.2
7 329.24313 4789774 3.6
8 340.28263 7808634 5.9
9 353.26662 13755618 10.3
10 364.99754 3885577 29
11 381.29806 7393416 56
12 384.30900 4180190 3.1
13 401.08063 9191360 6.9
14 423.04693 5582804 4.2
15 423.05253 9889620 7.4
16 423.06182 133192788 100.0
17 423.07118 9228628 6.9
18 423.07621 3934676 3.0
19  424.06501 25497180 19.1
20 425.05778 4591971 3.4
21  437.19363 3800823 29
22 51250514 6906553 52
23 540.53673 6696379 5.0
24 591.49806 5390844 4.0
25 619.52097 10229742 7.7
26 620.53314 3991917 3.0
27 647.56176 4955631 3.7
28 659.29018 6702491 50
29 823.14049 12181426 9.1
30 824.14431 5311413 4.0
Bruker Daltonics DataAnalysis 3.4 printed:  8/23/2017 12:16:05 PM Page 1 of 1
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The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  5/8/2017 9:58:13 AM
Analysis Name F\Data\2017MAYO3\AREEJ_000034.d

Method ESI-P0S-2017 Operator Bruker_PC

Sample Name MA Instrument apex-IV

Comment MEOH

Acquisition Parameter

Intens. +MS
x1087
2.0

] 451.05789

1 381.29838

0.5 879.13290
685.44238
301.14159

U.O-"- T T T T T + L T Y L T T T T T T T T + T T T ;I T T T T T T T 1 T T T T
200 300 400 500 600 700 800 900 miz

Intenss- C20H16N2Na10751 ,451.06
x108]

451.05704

] 45206010
453.05743
|

0’0 T T T T T T T T T T T T T v T B
446 448 450 452 454 456 458 460 462 464 miz

Sum Formula Sigma miz__Err [ppm] Mean Err [ppm]  Err [mDa] rdb N Rule e
C20H16N2Na107S1 0.030 451.05704 -1.88 -1.24 -0.85 13.50 ok even

Bruker Daltonics DataAnalysis 3.4 printed:  5/8/2017 10:00:36 AM Page 1 of 1
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Mass Spectrum List Report

Analysis Info

Analysis Name

Acquisition Date  5/8/2017 9:58:13 AM

F:\Data\2017MAYO3\AREEJ_000034.d

S93

Method ESI-POS-2017 Operator Bruker_PC
Sample Name  MA Instrument apex-1V
Comment MEQOH
Acquisition Parameter
Intens.- 451.05789
x108§
1 .253
1.007
3
0.75 1
0.507
| ] 452.06103
0.259
0.00% ; d - . e - : ,
44 448 450 452 454 456 miz
[—— AREEJ_000034.d: +MS ey
# miz 1 1%
1 155.31080 2941137 1.9
2 301.14158 16034155 10.2
-3 317.11564 4244057 27
4 353.26702 38848434 24.8
5 354.27058 7884919 5.0
6 381.29080 5024420 3.2
7 381.29838 73946532 471
8 381.30600 5133860 3.3
9 38230197 17282025 11.0
10 384.19470 4310579 2.7
11 393.29888 2952603 1.9
12 451.01454 3301682 2.1
13 451.03179 2810258 1.8
14 451.04108 6410450 4.1
15 451.04728 11306450 7.2
16 451.05783 156956114 100.0
17 451.06851 11234514 7.2
18  451.07418 4411986 2.8
19 451.07983 3298642 2.1
20 452.06103 32582738 20.8
21  453.05371 5307458 3.4
22 453.06387 3397002 2.2
23 467.03182 29554196 18.8
24 468.03594 5523243 3.5
25 685.44238 25306102 16.1
26 686.44570 11189435 71
27 701.41626 4659595 3.0
28 879.13290 40616527 259
29 880.13797 17866433 1.4
30 881.13781 6588466 4.2
Bruker Daltonics DataAnalysis 3.4 printed:  5/8/2017 10:01:31 AM Page 1 of 1



The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  7/31/2017 8:49:44 AM
Analysis Name  F:\Data\2017JUL30\AREEJ_000015.d

Method ESI-P0OS-2017 Operator Bruker_PC

Sample Name  MB Instrument apex-1V

Comment CHCL3-ACN

Acquisition Pararr_l;eter

Intens. +MS
x108

1.0

0.81 465.07196

0.6+

0.4+

v 318.30063

1 512.50446 907.16220
IO | TS PR TN T I ... O Jil i
200 300 400 500 600 700 800 900 miz

Iniensa. C21H18N2Na1078S1 ,465.07
x1097

1.0+

0.8+ 465.07269

0.6

0.41

0.2+ 466.07576

1 ’ 467.?7326

0.0_ T T T T T T T T T T T T T v
460 462 464 466 468 470 472 474 476 478 miz

Sum Formula _Sigma miz _ Err[ppm] Mean Err [ppm]  Err [mDa] rdb N Rule e
C21H18N2Na10781 0.034 465.07269 1.58 2.03 0.74 13.50 ok even

Bruker Daltonics DataAnalysis 3.4 printed:  8/2/2017 1:19:41 PM Page 1 of 1
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Analysis Info

I S SR

_ Mass Spectrum List Report

e — e

- — —

—

Acquisitton Date 7312017 845944 AM
Analysis Nama FADaiav201 TIULIMAREE._M00015.d
Mathod ESI-POS-2017 Ciparator Bruker_PC
Sample Name M8 Insirument apex-iv
Comrmant CHCLI-ACH
Acquisitlen Parametar
Inégng, 455.07156
ﬂtﬂf i
E.
e
24 45607557
-LE'.".JET-‘M
TTa " e T ek ' 70 o
[— AREE._pOOD15.d: +MS 2
B mr |
1 2742T4R 10938105
2 281.17255 AT1208E
3 30114137 £04EH04
4 30730570 4374982
5 31830063 13811079
§ 11930404  2BEIS03
7 IM0ISTOR 2414891
& 33203158 44481068
O 34631201 4077E35
10 3E232TOT ASAsET
11 38459745 11741050
12 3BE.OS247 4050348
13 38413411  76TB12S
14 40510610  4ED4G08
15 41326704 2230625
16 443.02137 7713855
17 24908370 2739574
18 44909910 3561679
19 46805401 3010485
20 46505073 5157408
1 ABS.0T196 TET218ED
27 45508373  SO0BGTIO
23 4607567 15500860
74 4BTDETET 2687248
25 ABLO4855 4440110
26 S1250445  EADITSS
27 51350801 2200852
T8 54053800 5127483
9 90716220  EP4zal
0 BOSMESIE 33236624
Bruker Daltonics DataAnalysis 3.4 printed.  BZ/Z0T 1:16:57 B " Pageiof1
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The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  5/23/2019 8:49:06 AM
Analysis Name  F:\Data\2019may2 1\AREEJ_000035.d

Method ESI_pos_20181024 Operator Bruker_PC

Sample Name  MD Instrument apex-IV

Comment ACN+CHCL3

Acquisition Parameter

Intens. +MS
x108]

J 364.99839

947.06041

Wl 1

500 1000

T T

.2000 = 2500 miz

Intens.] C20H15CI1N2Na107S1 ,485.02

2.0 485.01807

1.0- [
] 487.01583 (€al¢
00 ’\ L

480 482 484 486 488 490 492 494 496 498  mkz

Sum Formula Sigma miz _Err [ppm] Mean Err [ppm]  Err [mDa] rdb N Rule e
C20H15CITN2Na107S1 0.005 485.01807 -3.69 -3.87 -1.79 13.50 ok even

Bruker Daltonics DataAnalysis 3.4 printed:  5/23/2019 8:51:26AM  Page1of1
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The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  5/23/2019 8:49:06 AM
Analysis Name  F:\Data\2019may21\AREEJ_000035.d

Method ESI_pos_20181024 Operator Bruker_PC

Sample Name MD Instrument apex-IV

Comment ACN+CHCL3

Acquisition Parameter

Intens. +MS
x1087

3-

i 364.99839

2_

14

947.06041
o.f.[!l'.i-l”'lah.l.‘.“..,...,....k,‘..‘.
500 1000 1500 2000 2500 m/z

Intens. C20H16CITN207S 1 ,463.04
x108 ]

0.8
) 463.03613 @

0.6 L/

0.4 ]
. 465.03389 @

0.2+
0.0' T T T T T ‘l_ iA T A f\ T T T T T T T T T T T
458 460 462 464 466 468 470 472 474 476 m/z
Sum Formula Sigma m/z _ Err[ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C20H16CITN207S1 0.010 463.03613 -3.57 -3.45 -1.65 13.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed:  5/23/2019  8:51:48 AM Page 1 of 1
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Mass Spectrum List Report

Analysis Info Acquisition Date  5/23/2019 8:49;06 AM
Analysis Name  F:\Data\2019may21\AREEJ_000035.d

Method ESI_pos_20181024 Operator Bruker_PC

Sample Name  MD Instrument apex-1V

Comment ACN+CHCL3

Acquisition Parameter

ol

Intensé: 485.019%@
x10°4

1.5 g a(

1.0 ' % ?39
0'52 A 463.03778 a‘é‘ 03 5 23 k"@ 4‘3} ol
s | _

456.44371

00 455 460 465 470 475 480 485 490
[— AREEJ_000035.d: +MS
# mlz | | %
1 262.13149 39697162 145
2 284.11328 171487803 528
3 28511731 22157638 8.1
4 300.08770 19970848 7.3
5 318.30208 38075282 132
6 343.01662 92263786  33.8
7 345.01364 33617367 123
8 364.95335 19587739 7.2
9 354.99839 273012382 100.0
10 365.04347 19488417 7.1
11 366.00207 43472609  15.9
12 366.99576 103129892  37.8
13 380.97255 43699959  16.0
14 38297062 19299976 7.1
15,463.03778 70211829 257
16 1+465.03523 26996602 9.9
(A7485.01986 186466356  68.3
18 486.02295 43374187 159
199 487.01789 74111648  27.1
D 500.99451 402820949  14.8
21 502.99241 18550553 6.8
22 51250595 22451965 8.2
23 540.53797 27053117 9.9
24 57717396 33890447 124
25 827.03225 25407427 9.3
26 829.03009 21015035 7.7
27 947.08041 45853265 16.8
28 94806047 21338932 7.8
29 949.05421 37620248 13.8
30 950.05821 16768762 6.1
Bruker Daltonics DataAnalysis 3.4 printed:  5/23/2019 8:51:53 AM Page 1 of 1
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The University of Jordan

Faculty of science
Department of Chemistry

Mass Spectrum Molecular Formula Report

Analysis Info Acquisition Date  8/17/2017 1:36:12 PM
Analysis Name  F:\Data\2017AUG14\AREEJ_000033.d

Method ESI-POS-2017 Operator Bruker_PC

Sample Name  MT1 Instrument apex-V

Comment CHCL3+ACN '

Acquisition Parameter

Intens. +MS
x108]
0.8+
g 274.27407
0.6
i 318.30003 439.038965
0.2
J J 540.53479 ©19.52729
11
S SSMMPURT179 T C  E SIy
200 300 400 500 600 700 800 900 mfz
Intens. C19H16N2Na10582 ,439.04
x10/4
5
4] 439.03928
3
2]
1] 440.04220
] 441.03781
02 | 44203966
434 43 438 440 442 | 444 446 4a8 450 452 mk
SumFormula Sigma = m/z  Err[ppm] Mean Err [ppm] _Err [mDa] rdb N Rule e
C19H16N2Na105852 0.030 439.03928 0.74 0.99 0.32 1250 ok even
Bruker Daltonics DataAnalysis 3.4 printed:  8/23/2017  12:13:22 PM Page 1 of 1
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Mass Spectrum List Report

Analysis Info
Analysis Name  F:\Data\2017AUG14\AREEJ_000033.d

Acquisition Date  8/17/2017 1:36:12 PM

Method ESI-POS-2017 Operator Bruker_PC
Sample Name  MT1 Instrument apex-1V
Comment CHCL3+ACN
Acquisition Parameter
Intens. ] 439.03896
xi 07-:
3]
54
1 44004259
] 441.03501
0 A L [l 442.03856 Lul 444.40468 .
439 440 441 442 443 444 miz
|— AREEJ_000033.d: +M3
# miz | 1%
1 218.21151 4803742 7.1
2 230.24793 6014885 8.9
3  246.24292 6165638 9.1
4 256.26366 7464882 gl e
5 27427016 4194694 6.2
6 27427407 67553926 100.0
7 27427800 4891526 7.2
8 275.27759 12264147 18.2
9 283.26327 7651654 11.3
10 290.26914 5997371 8.9
11 302.30523 13011384 19.3
12 311.29472 3740974 55
13 318.30003 41528970 61.5
14 319.30372 7657909 11.3
15 330.33678 4020857 6.0
16 340.28223 10448332 15.5
17 346.33156 9924613 14.7
18 362.32635 9382231 13.9
19 384.30832 7965724 11.8
20 417.05715 11167354 16.5
21  437.19343 5883603 8.7
22  439.03896 39044866 57.8
23 440.04259 7632490 11.3
24 51250342 8388894 124
25 540.53479 9053957 13.4
26 568.56641 3766145 56
27 591.49559 5395933 8.0
28 619.52729 9717408 14.4
29 647.55865 4143094 6.1
30 659.28671 8391587 12.4
Bruker Daltonics DataAnalysis 3.4 printed:  8/23/2017 12:13:35 PM Page 1 of 1
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