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1. 1H NMR (400 MHz, CDCl3) of SP1
[image: ]
2. 13C NMR (101 MHz, CDCl3) of SP1
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3. 1H NMR (400 MHz, CDCl3) of SP2
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4. 13C NMR (101 MHz, CDCl3) of SP2
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5. 1H NMR (400 MHz, CDCl3) of SP3
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6. 13C NMR (101 MHz, CDCl3) of SP3
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7. 1H NMR (400 MHz, CDCl3) of  SP4
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8. 13C NMR (101 MHz, CDCl3) of SP4
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9. 1H NMR (600 MHz, CDCl3) of SP5
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10. 13C NMR (151 MHz, CDCl3) of SP5
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11. 1H NMR (400 MHz, CDCl3) of SP6
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12. 13C NMR (101 MHz, CDCl3) of SP6
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13. 1H NMR (400 MHz, CDCl3) of SP7
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14. 13C NMR (101 MHz, CDCl3) of  SP7
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15. 1H NMR (600 MHz, CDCl3) of SP8
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16. 13C NMR (151 MHz, CDCl3) of SP8
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17. 1H NMR (400 MHz, CDCl3) of SP9
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18. 13C NMR (101 MHz, CDCl3)  of SP9
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19. 1H NMR (400 MHz, CDCl3) of SP10
[image: ]
20. 13C NMR (101 MHz, CDCl3) of  SP10
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21. 1H NMR (600 MHz, CDCl3) of  SP11
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22. 13C NMR (151 MHz, CDCl3) of SP11
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23. 1H NMR (600 MHz, CDCl3) of SP12
[image: ]
24. 13C NMR (151 MHz, CDCl3) of SP12
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25. 1H NMR (600 MHz, CDCl3) of SP13
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26. 13C NMR (151 MHz, CDCl3) of SP13
[image: ]
image2.JPG
16471

13046
Lol
12847
\ 12696

2504

~24.23

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

40000

120000

0

20000

&8 a 985
£ 3 RAH
bl [ N7
90 80 70 60 50

£1 (ppm)




image3.tiff
755
755
754
754
753
7.43
7.42
741
741
740
739
739
739
738
7.3%
737
736
736
735
734

r T T T kel 0
N L ;4/‘5\16
13\ /
8,9,10 (m) N
7.39 12
7,11 (dd) N
2 -4
7.54 NN
, .
0 SN SN
[ | 2
9\ /7

14,16,18 (dd)
3.69

3 ()] |4(m)
3.91] | 3.58

242
241
241
240
239

13,17 (m)

2.40

1631

T
.

{3721

(13000000

(12000000

(11000000

(10000000

(9000000

8000000

f7000000

(6000000

5000000

(4000000

3000000

2000000

{-1000000

T L e e e L B B s S S B

,
8 76 74 72 70 68 6.6 64 62 6.0 58 56 54 52 50 48 4.6 4.
f1 (ppm)

T

42 4.0 38 36 34

T
32 3

—T

0 2.

T
8 26 24 22

f--1000000




image4.JPG
S 38 <88 | 8m CEY]
gt ERE %8 RAR
W) N2 W17

170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 8 75 70 65 60 55 50 45 40

£1 (ppm)

400000

350000

300000

250000

200000

150000

100000

50000




image5.tiff
e m % o o = = 2 2 5 g 8 % z 8 =z g8 8
2 2 2 2 4 =z 2 8 8 5 8 8 g 8 3 8 2
s 38 3 3 8 38 5 3 3 3 3 3 & 3 3 8 3 %
E
n &
na Fur
<+
X
E
<3 J—
s =—— Funv
)
iy
oot
Of
=51
S 3
wL
WL
e
Nza/
LI
N
[ N
N#" ~zy e
\ 7
o
.
[z _ .
S ERIED =
o o (L2 107
IS

15

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20
f1 (ppm)

8.0




image6.JPG
farooq ps3.11.4id

C13_dec CDCI3 {D-\nmrdata} b 28

13072
13026
12847
12699
6039
21.05
1420

~
\

%0 180 170

150000

140000

130000

120000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000




image7.tiff
—4.08

8,9,10 (m) 16,19 (m)
731 Chs 0.78
7,11 (m) W 14,17 (m) 15,18 (m)
7.46 i 231 1.36
N
-
1|7 13 ||2 /7%
/18 /N\ 6
C 55N
H“m 4\ |</1 \"/10
Y
2
;
;
,
A
|
! T - s
8 2% z < E
7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5





image8.JPG
o o o o o
s s s s s »
z z g £ £ 5
: : : : : g
2 a S = = 2 °
wim
o
6157 —
wis/ |
wis”
el
e U I —
g mﬁﬁ -

050£1

T
C/|/
z o
ool { Ry .

N
J
2

30 20 10

40

170 160 150 140 130 120 110 100 90 80 70 60
£1 (ppm)

180




image9.tiff
9 (m)
7.51

1(m)
7.60

—443

373
37,
\im
251
251
250
249
249
249
249
248
247
247

i

—224

19 (s)

4.43

8,10 (m)
7.43

|
e

1.07
211

T

1613

0.20
0.19
r0.18
0.17
0.16
r0.15
0.14
r0.13
0.12
0.11
-0.10
r0.09
-0.08
r0.07
-0.06
r0.05
-0.04
r0.03
0.02
0.01
r0.00
-0.01

849

2421

{2101
it

78 7.6 74 72 70 68 66 6.4 62 60 58 56 54 52 50 48 46 4.
f1 (ppm)

4 42 40 38 36 34 32 3.0 28 26 24 22 2




image10.JPG
200
190

180

170

160

150

140

H130

120

110

100

90

80

70

60

50

40
30
20
10

-10

ww—

I8

HAZ AR
a

8oL
=

19

125 120 115 110 105 100 95 90 8 8 75 70 65 60 55
£1 (ppm)

130




image11.tiff
223%%%5¢
FIIIIEIS
9 (m) 13,17,18 (m)
7.32 351
7,11 (ddd) 3(d) 14,16 (m)
7.48 3.99 112
8,10 (s)
7.32
i
-
a3
-

(7500000

7000000

6500000

(6000000

(5500000

5000000

4500000

(4000000

3500000

3000000

2500000

(2000000

1500000

1000000

500000

0

-500000





image12.JPG
100
£1 (ppm)

Erg G B @ge
~ I TV

1 i

80 70 60 50

210000
200000
190000
180000
170000
160000
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000
10000
0
-10000




image13.tiff
(13000000

(12000000

{-11000000

(10000000

(9000000

(8000000

(7000000

(6000000

(5000000

(4000000

(3000000

2000000

1000000

(0

$855823885585805585522283588=2305088888
R F R Fe R P bk
9,15,17,21,23 (ddd) i
7.17 7R
20 23
7,8,10,11 (m) |[16,22 (m) N/ 25 (s) 4 (m)
7.28 6.83 VAR Al 4.48 3.69
16 13—N a4
3,14,18,20,24 (m) AWy 12\25,N/ i
6.97 5\ =N
[Tz
/
1=ty
LT
\\/8
o
,
I
N T
4 B
66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32

f1 (ppm)

[~1000000




image14.JPG
3§ gga3g g8 s=8 8 mu
N = sopoas ERE R oaa 5
[ < Y 20000,
450000
@— 400000
\NG
=N
350000
300000
250000
200000
150000
100000
!
50000
I
| [ »
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

£1 (ppm)




image15.tiff
r0.12
+0.11
r0.10
r0.09
r0.08
0.07
r0.06
r0.05
0.04
£0.03
0.02
r0.01
r0.00
+-0.01

1
me Fsoe
s
s
€S o
186 28
— J .
28 o Fosg

P19

20 (s)
513

— F0'l

Forz
Zaro
AR
7NN T
I | z5o
- |
= N="
£ o T R
=3 z
A "_; Fsoz
] oZ Nu
gy
LN
= I
m\w o2
i Fooz
.b, —~
= Eq
EQ an Wﬂ,u
o ™~ @ - = 901

7.63

oo

711 (m)

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75





image16.JPG
120000

2884
27.02
11672

14534

N
2.9
Pl

110000
100000
90000
Br—@-NQ_N ~n 80000
70000
60000
50000
40000
30000
20000

I 10000

B

-10000

170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35
£1 (ppm)




image17.tiff
652
651
651
651
649
474
376

* 17500000

7000000

6500000

5500000

5000000

810,17 (m 741 (m 35 34 33 32 31 30 29 [
v i £ (ppm) 300000

9(dt) 14,16 (m) 3,18 (m) 12 (s) 24 (s)
7.77 7.08 6.56 4.74 3|76

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

o

-500000

1571

by

0774

EREE

™ Tz
& o

4 3.2

80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32
f1 (ppm)




image18.JPG
150000

16505
14771
7.43

7.1

I
I\
L5421
2.9
~s0.07

140000
130000
120000
110000
100000
NN

N\\/”J 90000
Cl 80000
70000
60000
50000
40000

30000

20000

' ‘ \ 10000

-10000

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
£1 (ppm)




image19.tiff
NN ARNENER32TARRRRRTINHER80488585522¢8 S
R R D R = 115000000
14000000
19 (m) 13000000
7.07
7,11,18,20 (m) 22 (s) 4 (dq) 13(s) 12000000
751 4.61 3.63 2/07
; 111000000
3,8,10,17,21 (m) / §u§
731 A 110000000
7\5/
\ 9000000
o N/‘\N
22— 2 8000000
7
14}27 5 \‘/3
e 17000000
3‘3 21// \16
\ o/ 6000000
20719
5000000
14000000
13000000
" 2000000
|
J\‘ i 1000000
D
Py ray g T T
g8% 2 s o & 1000000

78 76 74 72 70 68 6.6 64 62 60 58 5.6 54 52 5.0ﬂ4.8 A;.S 44 42 40 38 3.6 34 32 30 28 26 24 22 2.0 18




image20.JPG
2.9

160000

—51.9
el
24.19

—169.08
— 16521
—13830

150000
140000
130000
120000
110000
100000
7 /_N\j 90000
>—N 80000
70000
60000
50000
40000

30000

20000

£ 10000

0

-10000

170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)




image21.tiff
r0.19
28888 IIINRNNERAnRRS eI IYCoYTISaRNNsRRTIE2RRARRD - gaes
RS ERGGEE SRR IR IR III R i - 2ESS Lo.1s
—_— f SN2
/=0 F0.17
a\ \
1 0.16
17—18 7\6/
o \\13 N \ Fo.15
- — '
, /SN
& 15=14/ ® 21—N, 2 r0.14
9 (m) 14,18 (m) = N2 4(t) Lo13
7.51 6.60 372 ’
7,11 (m) 15,17 (m) 21(s) 12(s) 24(s) o1z
7.65 6.71 5.13 4.35 3(s0 Lo.11
8,10 (m) F0.10
743
+0.09
0.08
0.07
r0.06
i 0.05
0.04
+0.03
= F0.02
L r0.01
J 0.00
o By T [ 7 e
2o 2= = g 2 Fc oot
RN EiS bl = z b

T T T T T T T T T T T T T T T T T T

80 78 76 74 72 70 68 66 64 62 60 Sg 5.6) 54 52 50 48 46 44 42 40 38 36 34




image22.tiff
170000

160000

150000

140000

130000

120000

110000

(100000

90000

80000

{70000

{60000

{50000

F40000

30000

20000

10000

{~10000

BE8
B8g

o e o = % — oo

25 s cyan 2= g8 A

e E BRES E s EREE

\ | N /2 v N 7N

.
i .
155 150 145 140 135 130 125 120 115 110 95 85 80 75 70 65 55 50 45

105
f1

100
)




image23.tiff
a
9% 88 3 8§ 8 2% 2% 3252388823 88 3
2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2.2.2.2. 2.2 .1

)
v0'l w

o
mf/ ....w Fuo
901 hA

G
w5s b

n —_——

vsef e Erly

33 ]

e

NZ,W —————— T

€L

Zg
J —_— =g

N
s 07

09'L:
09'L
09'L:
1oL
1oL

9(m)
7.51

L
z9'L-

7.61

7,11 (m)

e

1.0

15

20

25

3.0

35

5.0

5.5

6.0

6.5

7.0

75




image24.JPG
g38a 838 sge g
SEES ERY PG
- NP 2%
|
L
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

170000

160000

150000

140000

130000

120000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

0

-10000




image25.tiff
3 F0.28
|
F0.26
Fo.24
711 (m)| [17,19 (m) 23 (s)
7.68 6.98 2.01
F0.22
8,10 (m)
7.43 S=n Fo.20
S A\ /\n
i i~ F0.18
22 (s) /\|§N
9.95 505 = =0 F0.16
5\ 3
HO—2 16—N 4
\>u—14/ Ly r0.14
/} 23 e
Q Fo.12
T
& 000 r0.10
9.954 9950  9.946  9.942
fI (ppm) v +0.08
+0.06
! +0.04
+0.02
+0.00
by A T I
43 L4 < &
EES E— = 3 F-0.02
8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0

f1 (ppm)




image26.JPG
CARBON_01
bifarooq_sh-33

—12852

12700
\12225

e

50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 0 -10 20

£1 (ppm)

300

280

240

220

200

180

160

140

120

100

80

60

40




image1.tiff
11000000
10000000
9000000
8000000
7000000
6000000
5000000
4000000
3000000
2000000
1000000

? 2
Sols
b AR
[ wils | — 88l
(e hal u..,m e
b
peT E,
K ] J
MMM.\Y .|/.y2 — Fsev
oezd ) 1
b€ [OF: !
e D o5 gyl
88 - E20t

686
06'€

oot

€6

8,9,10,11 (m)
740

7 (m)

=

1|L Far
—

15

20

25

3.0

35

4.0

4.5

5.0

55

6.0

6.5

7.0

15





