Facile and promising method for Michael addition of indole and pyrrole to electron deficient trans-g-nitroolefins
catalyzed by a hydrogen bond donor catalyst Feist’s acid; and Preliminary study of anti-microbial activity
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Generals:

Glassware was oven-dried overnight at 120 °C before use. Reactions were performed under an inert atmosphere using an argon filled
glove box and standard Schlenk-line techniques. All the reactions were monitored by TLC analysis using Merck Silica Gel 60 F-254
thin layer plates. Column chromatography was performed on silica gel 100-200 mesh. Materials: Petroleum ether (PE), hexane and
ethyl acetate for column chromatography were distilled prior to use. CH2Cl>, EtOH were distilled from P>Os and Mg respectively and
stored on 4A molecular sieves. Tetrahydrofuran, benzene, toluene were distilled from sodium benzophenone ketyl. Acetonitrile and
dimethyformamide were dried by distillation over calcium hydride. Nitroolefins 2a — i were prepared according to procedures reported
in literature.! Instrumentation: NMR spectra were recorded with a Jeol spectrometer at 400 MHz (*H-NMR) and 100 MHz (**C-
NMR.). The chemical shifts (6 in ppm) were reported down field from tetramethylsilane (TMS, J scale) with the deuterated solvent
resonance referenced as internal standard. Elemental analyses were performed on a Perkin EImer 2400 Elemental Analyzer. IR spectra
were obtained using FTIR-800 Model. Mass spectrometric analysis was conducted by using ESI mode on AGILENT Technologies
6410-triple quad LC/MS instrument.

Reference:

1. N. A. Lange andW. E. Hambourger, “Condensation of aromatic aldehydes with nitromethane in the presence of alcoholic
sodium hydroxide,” Journal of the American Chemical Society, vol. 53, no. 10, pp. 3865-3867, 1931.
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Compound 7a: *H-NMR

——

AL_MAJED_INO1_PROTON.3 P .
S AL_MAJED_INOI [8
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---- ACQUISITION PARAMETERS —---
File Name = AL_MAJED_INO1_PROTON.3
) Author = DR. M. MARASHDAH
I Sample ID = AL_MAJED_INO1
Content = AL_MAJED_INOL1
Creation Date = 23-DEC-2012 09:44:51
b Revision Date = 23-DEC-2012 10:23:11
o Spec Site = ECP400
N 02 = DELTA_NMR
e Data = 1D
g Dimensions =X
] \ Dim Title = 1H
Dim Size = 16384
) Dim Units = [ppm]
% Experiment = single_pulse.exp
= N Field _strength = 9.389766(T]
X_domain 5 = 1H £
H X_freq = 399.7841973 [MHz]
) X_offset = 5(ppm]
e X_sweep = 12.00480192 [kHz]
X_points = 16384
X_resolution = 0.73275969 [Hz]
e Recvr_gain = 19
- Filter_mode = BUTTERWORTH
- X_prescans =0
Scans =8
< Irr_noise =
3 Irr_pwidth = 50([us]
- Relaxation delay= 4[s]
Solven! - ol
Temp_get = 21.3[dC]
) t = 15[Hz]
= Probe_id = 2564
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Compound 7a: ¥C-NMR
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—=== ACQUISITION PARAMETERS ----

File Name = AL_MAJED_INOl_CARBON.3
Author = DR. M. MARASHDAH
Sample ID

23-DEC-2012 09:57:33
Revision Date = 23-DEC-2012 10:29:29

Spec Site = ECP400
Type -
Data Format = 1D COMPLEX
ions =X
Dim Title = 13C
Dim Size = 32768
Dim Units = [ppm]
t = single_pulse_dec
Field strength = Qsél!'lii &9
= 1
X_freq = 100.53535686 [MHz]
X_offset = 100
X_sweep = 25.18891688 [kHz]
X_points = 3276
X_resolution = 0.7687282[Hz]
Recvr. = 29
Filter_mode = BUTTERWORTH
X_prescans =4
Scans = 300
Irr_domain = 1H
Irr offset = 5.0 ([ppm]
Irr_noise =
Irr = 50([us)
Relaxation _delay= 1([s]
Solvent = -1
Temp_get = 22.2[4C]
= 14 (Hz]
Probe_id = 2564




Compound 7b: 'H-NMR
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---- ACQUISITION PARAMETERS —---

File Name
Sample ID

Dim Title

Dim Size

Dim Units
Experiment
Field_strength
X_domain
X_freq
X_offset

X_resolution
Recvr_gain

- RAC2_PROTON.3

=

= 28-JAN-2013 13:09:27

= 28-JAN-2013 13:42:35
ECP400

1D COMPLEX
x

18
16384

[ppm]
single_pulse.exp

9.389766(T)
399.7841973 [MHz]
5

12.00480192 [kHz)
16384
0.73275969 [Hz]
14

0

8

WALTZ

50[us]

_pwidth
Relaxation_delay= 4([s]

= 21.6[dC]




Compound 7b: *C-NMR
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~=-- ACQUISITION PARAMETERS ----

File Name
Author
Sample ID
Content
Creation Date

Revision Date

= AL_MAJED_RAC2_CARBON.4

DR. M.
AL_MAJED_RAC2

AL_MAJED_RAC2
28-JAN-2013 13:22:36
28-JAN-2013 14:16:34

Spec Site = ECP400
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 13C
Dim Size = 32768
Dim Units = [ppm]

= single_pulse_dec
Field strength = 9.389766(T]
X_domain = 13C
X_£freq = 100.53535686 [MHz]
X_offset = 100 [ppm]
X_sweep = 25.18891688 [kHz]
X_points = 327
X_resolution = 0.7687282([Hz]
Recvr_gain = 29
Filter_mode = BUTTERWORTH
X_prescans =4
Scans = 314
Irr_domain = 1H
Irr_offset = 5.0([ppm]
Irr_noise =
Irr_pwidth = 50[us]
Relaxation_delay= 1(s]
Solvent = -D
Temp_get = 22.9[d4C]
Spin_get = 16[Hz]
Probe_id = 2564




Compound 7c: *H-NMR

AL_MAJED_RAC3 PROTON3

e : dEDL&
o | O —--- ACQUISITION PARAMETERS ----
3 File Name = AL_MAJED_RAC3_PROTON.3 |
s. | Author = DR. M. |
| Sample ID = AL_MAJED_RAC3 |
| Content = AL_MAJED_RAC3 |
| | Creation Date = 28-JAN-2013 13:28:50 |
|
Revision Date = 28-JAN-2013 14:19:01
/ Spec Site = ECP400
Spec Type = DELTA_NMR
NO Data Format = 1D COMPLEX
2 Dimensions =X
Dim Title = 1H
Dim Size = 16384
\ Dim Units = [ppm]
riment = single_pulse.exp
Field strength = 9.389766(T]
X_domain = 1H
< N X_freq = 399.7841973 [MHz]
R X_offset =5
H X_sweep = 12.00480192 [kHz]
| X_points = 163
| X_resolution = 0.73275969 [Hz]
| Recvr_gain = 17
| Filter_mode = BUTTERWORTH
X_prescans =0 ‘
Scans =8 |
Irr_noise = WALTZ
= Irr_pwidth = 50[us]
( re | Relaxation_delay= 4[s]
| - | solvent = CHLOROFORM-D
= | Temp_get = 21.8([d4C)
| & - | Spin_get = 15[Hz]
L Lg | Probe_id = 2564
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Compound 7c: BC-NMR

AL MAJED RAGS_CARBONS TN
g / m
i
| 0 . |

--=- ACQUISITION PARAMETERS ----

File Name = AL_MAJED_RAC3_CARBON.3
{ Author = DR. M. MARASHDAH
{ Sample ID = AL_MAJED_RAC3

Content = AL_MAJED_RAC3

Creation Date = 28-JAN-2013 13:51:17

Revision Date = 28-JAN-2013 14:24:18
ECP400

G Spec Site =
; ; 1 N O Spec Type =
| 2 Data Format = 1D COMPLEX
| Dimensions -
1 Dim Title = 13C
1 m =r = 32768
{ ts =
a - —
| Field strength = 9.389766(T]
| N X_domain = 13C
| X_freq = 100.53535686 [MHz]
H X_offset = 100 (ppm]
1 X_sweep = 25.18891688 [kHz)
P X_points = 32768
| X_resolution = 0.7687282([Hz]
§ ! Recvr_gain =29
1 Filter_mode = BUTTERWORTH
] X_prescans =4
Scans = 555
1 Irr_domain = 1H
{ Irr_offset = 5.0 (ppm]
| Irr_noise -
Irr_pwidth = 50([us]
| delay= 1[s]
| Solvent = o =}
! Temp_get = 23(
| Spin_get = 16[Hz]
< : Probe_id = 2564
g
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Compound 7d: 'H-NMR

Cl

NO,

L.

JEOL Z

i ACWISITIOH anms —

Author
| Sample ID
| Content
| Creation Date

[

|

[ File Name
|

|

|

| Revision Date
|
|
|

AL_MAJED_RAC4_PROTON.3
= DR. M. MARASHDAH

= AL_MAJED_RAC4

= AL

,_MAJED_RAC4
= 29-JAN-2013 09:28:20
29-JAN-2013 13:39:53

Spec Site = ECP400

Spec Type = DELTA_NMR

Data Format = 1D COMPLEX
Dimensions =X

Dim Title = 1H
| Dim Size = 16384

Dim Units = [ppm]
| riment = single_pulse.exp
Field strength = 9.389766([T]
X_domain =

X_freq = 399.7841973 [MHz]
X_offset = 5[ppm]
| X_sweep = 12.00480192 [kHz]
X_points = 16384
X_resolution = 0.73275969 [Hz]
Recvr_gain = 17

Filter_mode = BUTTERWORTH
X_prescans =0

Scans =8

Irr_noise =

Irr_pwidth = 50([us]
Relaxation_delay= 4([s]

Solvent = FORM-D
Temp_get = 20.8[dC]
Spin_get = 16[Hz]

Probe_id = 2564

0.47286

ALMAJEDRACA‘I’RUI'ONJ /e
| AL_MAJED_RA (8
(
1 /
&
2
<
e
(3}
< :
- |
|
%‘ }/5 ‘ |
= g ‘
g J P !
R —— - o
10.0 2.0 8.0 ]
7\"
\ |
3 gFaat
= &R/d32
® Lol ol ol ol o

X : parts per Million : 1H

=

0.0759

Page 8 of 47




Compound 7d: *C-NMR

AL MAJF.D RAC4_CARBON.3
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-=== ACQUISITION PARAMETERS ----

1‘11. Name
Author
Sample ID
Content
Creation Date

| Revision Date
Spec Site

| Spec Type

Field_strength
X in
X_£freq
X_offset
X_sweep
| X_points
X_resolution
Recvr_gain
Filter_mode
X_prescans
Scans
Irr_domain
Irr_offset
Irr_noise
Irr_pwidth
Relaxation_dela:
Solvent
Temp_get
Spin_get
Probe_id

....Eg E
¢

llll'illlllllllllIllllllllll

0 -10.0 -20.0

AL_MAJED_RAC4_CARBON.3
DR. M. MARASHDAH
AL_MAJED_RAC4
AL_MAJED_RAC4
29-JAN-2013 10:00:14
29-JAN-2013 13:41:16
ECP400

DELTA_NMR
1D COMPLEX

X
13c
32768

[ppm]
single_pulse_dec
9.389766(T]

13c

100.53535686 [MHz]
100 [ppm]
25.18891688 [kHz]

32768
0.7687282[Hz]




Compound 7e: 'H-NMR

AL_MAJED_RACS_PROTON.3
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S ---- ACQUISITION PARAMETERS —---
L3 | File Name = AL_MAJED_RAC5_PROTON.3
| Author = DR. M. MARASHDAH
< | Sample ID = AL_MAJED_RACS
e Content = AL_MAJED_RACS
o / | Creation Date = 30-JAN-2013 09:00:23
I |
[—] I
w | Revision Date = 30-JAN-2013 09:45:10
- | Spec Site = ECP400
5 Spec Type = DELTA_NMR
- Data Format = 1D COMPLEX
Dimensions =X
2 2 Dim Title = 1H
o] Dim Size = 16384
Dim Units = [ppm]
S Experiment = single_pulse.exp
o | Field_strength = 9.389766[T]
g X_domain = 1H
= X_freq = 399.7841973[MHz]
- X_offset = 5[ppm|
ol N | X_sweep = 12.00480192 [kHz]
= X_points = 16384
] X_resolution = 0.73275969 [Hz]
1 Recvr_gain = 17
Filter_mode = BUTTERWORTH
< X_prescans =0
a Scans =8
Irr_noise = WALTZ
- Irr_pwidth = 50([us]
® Relaxation_delay= 4[s]
Solvent = CHLOROFORM-D
o Temp_get = 20.2[d4c]
- Spin_get = 15([Hz]
| Probe_id = 2564
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Compound 7e: BC-NMR

AL_MAJED_RACS_CARBON.3
el dEDL@

-

H

> 7175 MCQUISITION PARAMETERS -
File Name = AL_MAJED_RACS_CARBON.3
Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RACS
Content = AL_MAJED_RACS
Creation Date = 30-JAN-2013 09:12:07
Revision Date = 30-JAN-2013 09:46:37
Spec Site = ECP400
Spec Type = DELTA_NMR

< N Data Format = 1D COMPLEX

g‘ 2 Dimensions =X

- Dim Title = 13C
Dim Size = 32768
Dim Units = [ppm]
Experiment = single_pulse_dec
Field _strength = 9.389766(T]
X_domain = 13C
X_freq = 100.53535686 [MHz]

N X_offset = 100 [ppm]
X_sweep = 25.18891688 [kHz]
X_points = 32768
H X_resolution = 0.7687282[Hz]

Recvr_gain = 29

= Filter_mode = BUTTERWORTH

S X_prescans = 4

- Scans = 275
Irr_domain = 1H
Irr_offset = 5.0([ppm]
Irr_noise = WALTZ
Irr_pwidth = 50([us]
Relaxation_delay= 1([s]
Solvent = FORM-D
Temp_get = 21[4cC]
Spin_get = 15[Hz]
Probe_id = 2564
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Compound 7f: IH-NMR
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| File Name
| Author
Sample ID
| content
| Creation Date

‘ Revision Date
| Spec Site
| Spec Type

Expe:
Field_strength
X_domain
X_freq
X_offset
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X_resolution
Recvr_gain
Filter_mode
X_prescans
Scans

IZ/
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Relaxation_delay=

==== ACQUISITION PARAMETERS ----

AL_MAJED. 6
30-JAN-2013 09:19:46

30-JAN-2013 09:52:33
ECP400

DELTA_NMR

1D COMPLEX

X

1H

16384

[ppm]
single_pulse.exp
9.389766([T]

1H
399.7841973 [MHz)
5 [ppm]
12.00480192 [kHz)
16384
0.73275969 [Hz]
19




Compound 7f: BC-NMR

(Millions)

AL_MAJED_RAC6_CARBON.3 |
AL_MAJED_RAC6 O N
% |
[ |
s —---- ACQUISITION PARAMETERS —----
§ | File Name = AL_MAJED_RAC6_CARBON.3 |
| Author = DR. M. MARASHDAH |
Sample ID = AL_MAJED_RAC6
- | Content = AL_MAJED_RAC6
S Creation Date = 30-JAN-2013 09:36:18
a
Revision Date = 30-JAN-2013 11:29:28
= N 2 Spec Site = ECP400
S Spec Type = DELTA_NMR
e Data Format = 1D COMPLEX
Dimensions =X
* Dim Title = 13C
< Dim Size = 32768
- Dim Units = [ppm]
N Experiment = single_pulse_dec
= Field strength = 9.389766(T]
P H X_domain = 13c
2 X_freq = 100.53535686 [MHz]
X _offset = 100 [ppm]
X_sweep = 25.18891688 [kHz]
= X_points = 32768
8 X_resolution = 0.7687282([Hz]
- Recvr_gain = 29
Filter_mode = BUTTERWORTH
] X_prescans =4
= Scans = 401
o Irr_domain = 1H
Irr_offset = 5.0([ppm]
Irr_noise =
= Irr_pwidth = 50[us]
g Relaxation_delay= 1[s]
Solvent = CHLOROFORM-D
Temp_get = 21.2[dcC]
= Spin_get = 13[Hz]
= Probe_id = 2564
=~
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Compound 7g: *H-NMR

AL_MAJED_RAC7_PROTON.3

S § ¢l dEDL&
) Cl
| ==== ACQUISITION PARAMETERS ----
| File Name = AL_MAJED_RAC7_PROTON.3
Author = DR. M. MARASHDAH
| sample 1D = AL_MAJED_RAC7
Content = AL_MAJED 7
‘ Creation Date = 2-FEB-2013 11:11:38
| Revision Date = 9-FEB-2013 14:25:49
N02 | spec site = ECP400
| spec = DELTA_NMR
| Data Format = 1D COMPLEX
| Dimensions =X
Dim Title = 1H
Dim Size = 16384
= | Dim Units = [ppm]
- N | Experiment = single_pulse.exp
N Field strength = 9.389766([T]
H X_domain = 1H
X_£freq = 399.7841973 [MHz]
X_offset = 5[ppm
X_sweep = 12.00480192[kHz]
X_points = 163
| X_resolution = 0.73275969 [Hz]
| Recvr_gain = 17
| Filter_mode = BUTTERWORTH
| X_prescans =0
Scans =8
Il Irr_noise =
If Irr_pwidth = 50([us]
Il Relaxation_delay= 4[s]
I Solvent = -D
‘| Temp_get = 20.3[d4cC]
| Spin_get = 15[Hz]
| Probe_id = 2564
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Compound 7g: ¥C-NMR
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==== ACQUISITION PARAMETERS -~--

File Name =
Author
Sample ID

Creation Date

Revision Date
Spec Site

Experiment
Field_strength
X_domain
X_freq
X_offset
X_sweep
X_points
X_resolution
Recvr_gain
Filter_mode
X_prescans

Irr_domain
Irr_offset
Irr_noise

Irr_pwidth
Relaxation_delay=
Solvent

Temp_get
Spin_get
Probe_id

AL_] _RAC7
2-FEB-2013 11:43:27

2-FEB-2013 14:23:01
ECP400

DELTA_NMR
1D COMPLEX

X
13c
32768

[ppm]
single_pulse_dec
9.389766(T]

13c

100.53535686 [MHz)
100 [ppm.
25.18891688 [kHz]
32768
0.7687282[Hz]
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Compound 7h: 'H-NMR

AL_MAJED_RACS8_PROTON.3

<
< AL_MAJED_RACS 8
- ) dEDL &
3
% CI | —=-- ACQUISITION PARAMETERS ----
- File Name = AL_MAJED_RACS8_PROTON.3
= Author = DR. M. MARASHDAH
~ Sample ID = AL_MAJED_RACS
- Content = AL_MAJED_RACS8
= Creation Date = 2-FEB-2013 12:08:19
% Revision Date = 9-FEB-2013 14:26:40
= Spec Site = ECP400
= CI N O Spec Type = DELTA_NMR
& 2 Data Format = 1D COMPLEX
< Dimensions =X
- Dim Title = 1H
= Dim Size = 16384
= Dim Units = [ppm]
- Experiment = single_pulse.exp
Field strength = 9.389766(T]
= X_domain = 1H
o N X_freq = 399.7841973 [MHz]
X_offset = 5[ppm]
= X_sweep = 12.00480192[kHz]
o H | X_points = 163
| X_resolution = 0.73275969[Hz]
e Recvr_gain = 17
s | Filter_mode = BUTTERWORTH
X_prescans =0
S Scans =8
- | Irr_noise = Z
| Irr_pwidth = 50[us]
- Relaxation_delay= 4[s]
; Solvent = -D
Temp_get = 20.3([dC]
-~ Spin_get = 17 [Hz]
=3 Probe_id = 2564
~
é
|
= o
v a
= b
< -
+ “ o
- |
- I 2
= o I\ -
o : { | a &
=y ' a o
3 5 I ‘ g
- | @
y { ‘
= 3 - z o U, EAS PES _ e
9.0 8.0 90 6.0 5.0 4.0 3.0 2.0
Jal | A
/| / \ i \b
® X T~ \O ¢ v o ® ]
£ QOB ®A - I3 o
] 0nmeinT aS % S0 N
] 0 wimim N Lno ]
«© [ ol ol o o o eee wwwn <

X : parts per Million : 1H
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Compound 7h: *C-NMR

‘AL_MAJED_RACS_CARBON.3
 AL_MAJED_RAC8
P [
= -==-= ACQUISITION PARAMETERS ----
File Name = AL_MAJED_RACS_CARBON.3
Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RACS
Content = AL_MAJED_RACS
§ Creation Date = 2-FEB-2013 12:40:13
' | N O Revision Date = 2-FEB-2013 14:29:56
2 Spec Site = ECP400
@ Spec = DELTA_NMR
P Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 13C
Dim Size = 32768
Dim Units = [ppm]
N iment = single_pulse_dec
e Field strength = 9.389766(T]
X_ in = 13C
H X_freq = 100.53535686 [MHz]
X_offset = 100
X_sweep = 25.18891688[kHz]
e X_points = 32768
< X_resolution = 0.7687282[Hz]
Recvr_gain = 28
Filter_mode = BUTTERWORTH
X_prescans =4
w Scans = 800
= Irr_domain = 1H
Irr_offset = 5.0[ppm]
Irr_noise =
Irr = 50[us]
Relaxation_delay= 1[s]
< Solvent = D
S \ Temp_get = 21.4[dC)
| Spin_get = 15[Hz]
[ | Probe_id = 2564
L | ‘ |
e ‘ 1
|
8 [
B
|
s |
E |
- |
£ S |
= |
’ |
o o |
<

A i
T

shatiic ot - r T T T T 7 7 T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 IKI).I) 100.0 90.0 80.0 70.0 60.0 50.0 40.

[ 7AN |

T T 1 T T T
30.0 200 100 0 -10.0 -20.

—®

BARL S

136.0946
129.4270
126.3914
122.6447
122.5988
120.1137
119.0126
111.5727
111.3816
77.4318
77.1107
76.7895
37.9767

X : parts per Million : 13C
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Compound 7i: tH-NMR

AL_MAJED_RAC9_PROTON.3 o

o h JEOL
If |
< —===~ ACQUISITION PARAMETERS ----
g | File Name = AL_MAJED_RACS_PROTON.3
| Author = DR. M. MARASHDAH
| Sample ID = AL_MAJED_RACS
Content = AL_MAJED_RACS
Fe | creation pate = 3-FEB-2013 10:20:15
1 Revision Date = 3-FEB-2013 11:16:17
@ | Spec site = ECP400
< |
S | spec Type = DELTA_NMR
) | pata Format = 1D COMPLEX
| Dimensions =X
N O Dim Title = 1H
2 } Dim Size = 16384
Dim Units = [ppm]
i Experiment = single_pulse.exp
| Field_strength = 9.389766(T]
= | X_domain = 1H
= | X_freq = 399.7841973 [MHz]
- | X_offset = 5[ppm]
| X_sweep = 12.00480192[kHz]
| X_points = 16384
X_resolution = 0.73275969 [Hz]
H [ Recvr_gain = 17
Filter_mode = BUTTERWORTH
/ | | X_prescans =0
= ‘ % ‘ Scans =8
: &4 | Irr_noise = WALTZ
= | & | Trr_pwidtn = 50[us]
< | Relaxation_delay= 4[s]
| Solvent = FORM-D
| Temp_get = 19.4[dc]
| Spin_get = 13[Hz)
| Probe_id = 2564
S ;
8 (8
| o
—
/=
o
]
S
-
£ rel
£ g | | @
s { ‘ 8
- I L I J‘ flitd et
. /‘LJ\,“W Jq‘» 0 L B - o ) i
B e e T T |
10.0 9.0 8.0 < 7.0 6.0 SP 4.0 3.0 2.0 1.0 0
/\ ,'H.\} i ‘:w‘
V ag
// / L\ zw‘ // \n
= Qaegss §5%  £38%
g hg'l)—tNri 8!\ 68—40
8. €1 "I Erryeis 2 A A orete
o« Ll ol ol ol o o nee T

X : parts per Million : 1H
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Compound 7i: ¥C-NMR

AL_MAJED_RACY9_CARBON.3
AL_MAJED_RACY |
s |
: L JEOLL
Fe ===~ ACQUISITION PARAMETERS ----
File Name = AL_MAJED_RAC9_CARBON.
@ Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RACS
Content = AL_MAJED_RACS
| Creation Date = 3-FEB-2013 10:27:16
N O Revision Date = 3-FEB-2013 11:18:38
2 | spec site = ECP400
‘ Spec = DELTA_NMR
Data Format = 1D COMPLEX
\ | Dimensions =X
& Dim Title = 13c
d | Dim Size = 32768
g | Dim Units = [ppm
N N | Experiment = single_pulse_dec
| Field_strength = 9.389766[T]
H | X_domain = 13C
X_freq = 100.53535686 [MHz]
X_offset = 100¢[
| X = 25.18891688 [kHz]
X_points = 32768
| X_resolution = 0.7687282([Hz]
| Recvr_gain = 29
Filter_mode = BUTTERWORTH
X_prescans =4
Scans = 153
Irr_domain = 1H
Irr_offset = 5.0[ppm]
Irr_noise = Z
Irr_pwidth = 50([us]
Relaxation_delay= 1([s]
< Solvent = -
8 Temp_get = 20.3[dcC]
- Spin_get = 14 [Hz]
‘ Probe_id = 2564
|
|
|
©
zZ =

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80. 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0

2
_S

\
.

\ \ /

sey  gEIngsu 3
i7ked  Bgtenasd |
RREEE NS TN 3

X : parts per Million : 13C
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Compound 8a: *H-NMR

AL_MAJED_RACI11B_PROTON.3

[
2 ALIMAJED RACIIB [8
=
e
*
= |
i :
~ —--- ACQUISITION PARAMETERS ----
- File Name = AL_MAJED_RAC11B_PROTON
Author = DR. M. MARASHDAH
3 Sample ID = AL_MAJED_RAC11B
= | Content = AL_MAJED_RAC11B
o l Creation Date = 4-FEB-2013 10:31:50
v N 2 Revision Date = 4-FEB-2013 11:30:42
Spec Site = ECP400
e
- N ! Spec Type = DELTA_NMR
e | Data Format = 1D COMPLEX
- | Dimensions =X
- Dim Title = 1H
- Dim Size = 16384
| Dim Units = [ppm]
< P | riment = single_pulse.exp
',: | | Field_strength = 9.389766(T]
| X_domain = 1H
= T s X_freq = 399.7841973 [MHz]
- || X_offset =5
A | | X_sweep = 12.00480192[kHz]
= | X_points = 16384
= X_resolution = 0.73275969 [Hz]
- Recvr_gain = 14
Filter_mode = BUTTERWORTH
< X_prescans =0
a | Scans =8
| Irr_noise = WALTZ
= [ | Irr_pwidth = 50[us]
! | i 5 Relaxation_delay= 4[s]
| | | | Solvent = FORM-D
< ‘ k 3 | Temp_get = 20[4c]
= | =g | Spin_get = 16[Hz]
\ = Probe_id = 2564
e | ‘ |
° | | |
<
w
s I i ‘
e w |
- & ‘ i
* |
< [ Ll |
L) I i
\“ ‘ (l ‘
z = 1 ] |
g «
2 J‘\ g
8 e it «
& v { ( ‘.\ | ‘
= [ | (V 1 |
e ST - SO AR & —~— wrmiiin SR
10.0 9.0 8.0 " 7.0 | | 6.0 5;9“ I 4.0 3.0 2.0 1.0 0
/\\ AL A
5 822 85 fgR ER 3
wnee éw ~NO® g ®
% mad §8 =33 8RR 8
N BRN 88 vee tTETT S

X : parts per Million : 1H
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Compound 8a: ¥C-NMR

AL_MAJED_RAC11B_CARBON.2

e m - JEOLY

: NO
§ 2 ==== ACQUISITION PARAMETERS ----
N | File Name = AL_MAJED_RAC11B_CARBON
| Author = DR. M. MARASHDAH
| Sample ID = AL _MAJED_ RAC11B
H | content = AL_MAJED_RAC11B
‘ Creation Date = 4-FEB-2013 10:37:12
| Revision Date = 4-FEB-2013 11:31:33
| Spec Site = ECP400
|
| Spec Type = DELTA_NMR
P | Data Format = 1D COMPLEX
s D: ions =X
H Dim Title = 13¢
. | Dim Size = 32768
| Dim Units = [ppm]
| Experiment = single_pulse_dec
i Field_strength = 9.389766([T]
X_domain = 13C
| X_£freq = 100.53535686 [MHz]
| X_offset = 100 [ppm]
| X_sweep = 25.18891688 [kHz]
| X_points = 32768
| X_resolution = 0.7687282([Hz]
Recvr_gain = 29
= Filter_mode = BUTTERWORTH
g X_prescans =4
A Scans = 110
Irr_domain = 1H
Irr_offset = 5.0 ([ppm]
Irr_noise = WALTZ
Irr_pwidth = 50([us]
Relaxation_delay= 1([s]
Solvent = =
Temp_get = 20.9([dc]
Spin_get = 13[Hz]
Probe_id = 2564
e
g
r
=
€ o

220.0 210.0 2000 190.0 180.0 170.0 160.0 150.0 140,0 13(10 1200 110.0 1000 90.0 80.0 70.0 60.0 50.0 400 300 200 100 0 100 -200
\\ I\
o as az
§ agaaz a9 33§
: R343% £k bl S
% JA38RE 2L [N NS <
— g - — -

X : parts per Million : 13C
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Compound 9a: *H-NMR

(Millions)

10.0 11.0 12.0 13.0 140 15.0 16.0_ 17.0 18.0

8.0 9.0

7.0

5.0 6.0

1.0 20 3.0 4.0

0

AL_MAJED_RAC1IA_PROTON.3

AL_MAJED_RACIIA

X : parts per Million : 1H

16.83052

56.72919

/ \

v, JEOL

=

Iz

Page 22 of 47

| Spec Site

M

Revision Date

Spec Type
Data Format
Dimensions
Dim Title
Dim Size

X_points
X_resolution
Recvr_gain
Filter_mode
X_prescans
Scans

Relaxation_dela;
Solvent
Temp_get
Spin_get
Probe_id

Illl‘illllllllllIIlIIllIll

—=== ACQUISITION P, ————
File Name = AL_MAJED_RAC11A_PROTON
Author = DR. M. MARASHDAH

| Sample ID = AL_MAJED_RAC11A
Content = AL _MAJED_RAC11A
Creation Date = 4-FEB-2013 09:57:19

4+ ~-2013 10:35:29
ECP400

DELTA_NMR
1D COMPLEX
X

1H
16384

ppm]
single_pulse.exp
9.389766([T]

1H

399.7841973 [MHz)
5 [ppm]
12.00480192 [kHz]
16384

0.73275969 [Hz]
17

WALTZ
50[us]
4(s]
CHLOROFORM-D
19.7[dcC]
15(Hz]

2564



Compound 9a: ¥C-NMR

SRR sm Tt KPR IS B 3 T
AL_MAJED_RAC11A_CARBON.2 2
< AL_MAJED_RACHIA % ED r)
= L J
]
/ \ ==== ACQUISITION PARAMETERS ----
02N NO 2 File Name = AL_MAJED RAC11A CARBON
2 Author = DR. M. MARASHDAH
= N Sample ID = AL_MAJED_RAC11A
= Content = AL_MAJED_RAC11A
S i_i Creation Date = 4-FEB-2013 10:21:59
Revision Date = 4-FEB-2013 10:54:53
Spec Site = ECP400
| Spec Type = DELTA_NMR
| Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 13C
S Dim Size = 32768
S Dim Units = [ppm]
o Experiment = single_pulse_dec
Field strength = 9.389766([T]
X_domain = 13C
X_freq = 100.53535686 [MHz]
X_offset = 100 [ppm]
| X_sweep = 25.18891688 [kHz]
| X_points = 32768
| X_resolution = 0.7687282[Hz]
2 | Recvr_gain =27
-} Filter_mode = BUTTERWORTH
L | X_prescans =4
Scans = 615
| Irr_domain = 1H
f Irr offset = 5.0 ([ppm]
| Irr_noise = WALTZ
Irr pwidth = 50[us]
| Relaxation_delay= 1[s]
5 Solvent = CHLOROFORM-D
=X | Temp_get = 20.8[d4cC]
= | Spin_get = 15[Hz]
L | Probe_id = 2564
g
wn
=
2
e

100 0 -10.0 -20.0

\

acswn <

wEsn S8 IS8 n

o & il 2

A‘?!:!’:‘” 0= Bk &

Rk EE NN )
- - -

X : parts per Million : 13C
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Compound 8b: 'H-NMR

AL_MAJED_RAC10B_PROTON.5
AL_MAJED_RAC10B

100

110.0

- JEOLJ

100.0

920.0

/ \ N | File Name = AL_MAJED_RAC10B_PROTON
Author = DR. M. MARASHDAH
= N @) Sample ID = AL_MAJED_RAC10B
=] 2 Content = AL_MAJED_RAC10B
H Creation Date = 26-JAN-2013 12:53:12
Revision Date = 26-JAN-2013 13:25:42
P | Spec Site = ECP400
= | Spec Type = DELTA_NMR
=
‘ Data Format = 1D COMPLEX
| Dimensions =X
Dim Title = 1H
< Dim Size = 16384
z Dim Units = [ppm]
» Experiment = single_pulse.exp
Field_strength = 9.389766(T]
/ § X_domain = 1H
- X_freq = 399.7841973 [MHz]
= 2 X_offset = 5[ppm
n & X_sweep = 5.99880024 [kHz]
. X_points = 16384
b~ X_resolution = 0.36616006[Hz]
~ Recvr_gain = 15
= | 4 Filter_mode = BUTTERWORTH
3 P | X_prescans =0
‘ “ | Scans = 16
| Irr_noise = z
Irr_pwidth = 50[us]
= Relaxation_delay= 4[s]
= Solvent = CHLOROFORM-D
z, Temp_get = 21.5[dcC]
| Spin_get = 14[Hz]
| Probe_id = 2564
= |
A
= | | |
z

10.23092
|
2.38256

9.0 8.0

) 1.0 0
o W + Kihms  AQ® e
o - - wme Q= 8
S Sards 3%

| 4 eEEe 2 < <
S I T 2 z

X : parts per Million : 1H
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Compound 8b: *C-NMR

200.0 300.0 400.0 500.0 600.0 700.0

100.0

AL_MAJED_RAC10B_CARBON.2
AL_MAJED_RAC10B

/

Iz

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80? 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0

/

-9 ) (]

sEEgEs g &

SS38% = &R F:g P -

-

£I288 = B2 ~ER X a
RCQACRS b3 pa e B

X : parts per Million : 13C
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File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title

| Dim Size

Dim Units
Experiment
Field strength

X

X_points
X_resolution
Recvr_gain
Filter_mode
X_prescans

Irr_domain
Irr_offset
Irr_noise

Irr_pwidth

Solvent

Temp_get
Spin_get
Probe_id

==== ACQUISITION PARAMETERS ----

| Relaxation_delay=

AL_MAJED_RAC10B_CARBON
DR. M. MARASHDAH
AL_MAJED_RAC10B
AL_MAJED_RAC10

)_] B
26-JAN-2013 12:50:42

26-JAN-2013 13:56:37
ECP400

DELTA_NMR
1D COMPLEX

X

13c

32768

[ppm]

single_pulse_dec |
9.389766(T]

13c

100.53535686 [MHz]
100 (ppm]
25.18891688 [kHz]
32768
0.7687282[Hz)

29

BUTTERWORTH

4
184

1H
5.0 [ppm]
WALTZ

50 [us]

1(s]
CHLOROFORM-D
22.2(4c¢)

14 [Hz]

2564



Compound 9b: 'H-NMR

AL_MAJED_RAC10A_PROTON.S
AL_MAJED_RACI0A 8

70.0

JEOLZ

89.1012

60.0
I=z
O
N

File Name

= AL_MAJED_RAC10A_PROTON
Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RAC10A
Content = AL_MAJED_RAC10A
- Creation Date = 26-JAN-2013 12:07:37
g Revision Date = 26-JAN-2013 12:40:07
N
Spec Site = ECP400
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
a Dimensions =X
= | a8 Dim Title = 1H
= b~ Dim Size = 16384
3 % Dim Units = [ppm]
iment = single_pulse.exp
| Field_strength = 9.389766([T]
| X_domain = 1H
X_£freq = 399.7841973 [MHz]
X_offset = 5[ppm]
X_sweep = 5.99880024 [kHz]
< X_points = 16384
- X_resolution = 0.36616006 [Hz]
£ Recvr_gain = 16
Filter_mode = BUTTERWORTH
X_prescans =0
Scans = 16
Irr_noise = WALTZ
Irr_pwidth = 50([us]
= | Relaxation delay= 4[s]
< Solvent = CHLOROFORM-D
o Temp_get = 21.4[dcC]
Spin_get = 15[Hz]
| Probe_id = 2564

9.0 8.0 3.0 2.0 1.0_.

A o % 4

71, | f‘i Iy w/wﬂu | 1

/| | 7\ A \ L\
F 8355 982% g233 §fe‘a 338 g
w0 e -} -} < - aNS AQATeH
3 ZAcR 383 335e 3S8 244 g
o e ee wmunwnwn T T TYT ane ]

X : parts per Million : 1H

Page 26 of 47

v



Compound 9b: *C-NMR

AL_MAJED_RAC10A_CARBON.2

AL_MAJED_RAC10A {

OuN /N N |
= N (@) ---- ACQUISITION PARAMETERS ----
2 File Name = AL_MAJED_RAC10A_CARBON
H Author = DR. M. MARASHDAH
] Sample ID = AL_MAJED_RAC10A
- Content = AL _RAC10A
Creation Date = 26-JAN-2013 12:04:12
~ Revision Date = 26-JAN-2013 13:54:08
- Spec Site = ECP400
\ Spec = DELTA_NMR
- Data Format = 1D COMPLEX
- Dimensions =X |
Dim Title = 13C |
Dim Size = 32768 |
< Dim Units = [ppm] |

- Experiment = single_pulse_dec

Field strength = 9.389766(T]
X ¢ = 13C
a X_freq = 100.53535686 [MHz)
< X_offset = 100[;
X_ = 25.18891688 [kHz] |
X_points = 32768 |
® X_resolution = 0.7687282([Hz] ‘
> | Recvr_gain = 29 [
Filter_mode = BUTTERWORTH |
X_prescans =4
e Scans = 481.0
s Irr_domain = 1H
Irr_offset = 5.0[ppm]

L Irr_noise = WALTZ

= | Irr pwidth = 50([us)

- Relaxation_delay= 1(s]

Solvent = CHLOROFORM-D [

n Temp_get = 22[dc] |

- Spin_get = 15([Hz] [

i Probe_id = 2564 ‘

.

) |
|
|

7z
=

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 14010|131)]0 120.0 110.0 100.0 90.0 soﬂ 70.0 60.0 50.0 .0 30.0 29.0 100 0 -10.0 -20.0
, N\

/ /\ |
w a
sgazs g B T
RRBER 33 ge 0w .
FaaRR 22 RR€ W 8

X : parts per Million : 13C

Page 27 of 47



Compound 8c: 'H-NMR

AL_MAJED ném}km‘om
ALMAJED_RA

20.0 30.0 40.0 50.0 60.0 -

10.0

(Millions)

100

31.04115

18.77926

98.59056

dEDL&

/ NO

10.0 9.0

X : parts per Million : 1H

H -

wn

4.9276-___
i
47408

4.0 3.0 2.0 1.0

3.7839

~=-= ACQUISITION PARAMETERS ----

File Name = u_nm_ncxnm
Author M. MARASHDAH
Sample ID u._mn_mxn
Content

= AL_MAJED_RAC12B
Creation Date = 5-FEB-2013 09:05:05
Revision Date = 5-FEB-2013 11:03:32

Spec Site = ECP400
Spec = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 1H
Dim Size = 16384
Dim Units = [ppm]

= single_pulse.
Field strength = 9.389766(T]
X s = 1H
X_£ = 399.7841973 [MHz]
X_offset = 5[ppm]
X_sweep = 12.00480192[kHz]
X_points = 16384
X_resolution = 0.73275969 [Hz]
Recvr_gain = 12
Filter_mode = BUTTERWORTH
X_prescans =0
Scans =8
Irr_noise = WALTZ
Irr_pwidth = 50[us]
lol.lnclcq_dulqy- 4(s]
Solvent = CHLOROFORM-D
Temp_get = 20[4ac]
Spin_get = 15(Hz]
Probe_id = 2564
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Compound 8c: BC-NMR

(Millions)

400.0

300.0

200.0

100.0

AL_MAJED_RACI2B_CARBON2
AL MAJED_RACIZB

/

Iz

JEOL &

R Fa | DR T T T T
220.0 210.0 200.0 190.0 180.0 170.0 16?.0 150.0 140.0
|

159.3930

X : parts per Mﬂllon : 13C

ljRo IITOrD ill;llﬂ\ lﬂl).li 9(;.0
pug

q58 o

T T

T T T T T T T | e T
80.0 70.0 60.0| 50.0 TG.O 30.0 20.0 10.0 0 -10.0 -20.0

i1

v

77.4777

Page 29 of 47

---- ACQUISITION PARAMETERS ----

File Name = )_RAC12B_CARBON
Author = DR. M. MARASHDAH
Sample ID - )_RAC12B
Content

= AL_MAJED_RAC12B
= 5-FEB-2013 09:10:08
= S5-FEB-2013 11:04:50

Spec Site = ECP400
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 13C
Dim Size = 32768
Dim Units = [ppm]
Experiment = single_pulse_dec
Field strength = 9.389766(T]
X_domain = 13C
X_freq = 100.53535686 [MHz]
X_offset = 100
X_sweep = 25.18891688 [kHz]
X_points = 32768
X_resolution = 0.7687282[Hz]
Recvr_gain = 29
Filter_mode =

= 102
Irr_domain = 1H
Irr_offset = 5.0([ppm]
Irr_noise = WALTZ
Irr_pwidth = 50[us]
Relaxation_delay= 1(s]
Solvent =
Temp_get = 21[d4c]
Spin_get = 17[Hz]
Probe_id = 2564




Compound 9c¢: *H-NMR

AL_MAJED_RACI2A_PROTON.3 g { |
AL_MAJED_RAC12A (S | }
i | |
“ E | i DL&
| % | | |
Lty I g —
= O2N N02 ==== ACQUISITION PARAMETERS ---- |
= N File Name = AL_MAJED_RAC12A_PROTON
- | Author = DR. M. MARASHDAH
H | sample ID = AL_MAJED_RAC12A
| Content = AL_MAJED_RAC12A
\ Creation Date = 5-FEB-2013 09:17:04
Revision Date = 5-FEB-2013 11:06:20
Spec Site = ECP400
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
O o Dimensions =X
| e A Dim Title = 1H
Dim Size = 16384
Q Dim Units = [ppm]
| & * Experiment = single_pulse.exp
| & Field strength = 9.389766([T]
Y & X_¢ n = 1H
2 LR | Xx_freq = 399.7841973 [MHz)
] | X_offset = 5[ppm]
X_sweep = 12.00480192[kHz]
X_points = 16384 |
X_resolution = 0.73275969 [Hz] |
| Recvr_gain = 15
Filter_mode = BUTTERWORTH
X_prescans =0
Scans =8
Irr_noise = WALTZ
Irr_pwidth = 50[us]
Relaxation delay= 4(s]
Solvent = CHLOROFORM-D
Temp_get = 20.2[4C]
Spin_get = 17[Hz]
Probe_id = 2564
s (8
S 8 ‘
I a | |
N | |

(Millions)

2.0 8.0

X : parts per Million : 1H

s
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Compound 9¢: BC-NMR

AL_MAJED_RACI2A_CARBON.3
AL_MAJED_RACI2A |
. /\ - JEOL &
02N N02 |
N | :
o H | —=-- ACQUISITION PARAMETERS ----
| File Name = AL_MAJED_RAC12A_CARBON
| Author = DR. M.
‘ Sample ID = AL_MAJED_RAC12A
- | Content = AL_MAJED_RAC12A
- ‘ Creation Date = 5-FEB-2013 09:48:53
; mﬂ.u.:a Date = 5-FEB-2013 11:07:39
Spec Site = ECP400
e
- 0O @)
M / | Spec = DELTA_NMR
| Data Format = 1D COMPLEX
Dimensions =X
a | Dim Title = 13C
) | Dim Size = 32768
| Dim Units = [ppm]
| Experiment = single_pulse_dec
| Field_strength = 9.389766(T]
% X_domain = 13c
- | X_freq = 100.53535686 [MHz]
| X offset = 100 [ppm]
X_sweep = 25.18891688[kHz]
~ | X_points = 32768
= X_resolution = 0.7687282([Hz]
| Recvr_gain = 29
Filter_mode = BUTTERWORTH
= X_prescans =4
b § | Scans = 800
< | Irr_domain = 1H
| Irr_offset = 5.0([ppm]
| Irr_noise = WALTZ
" | | Irr_pwidth = 50([us]
- | Relaxation_delay= 1[s]
Solvent = CHLOROFORM-]
Temp_get = 21.4[dC]
Spin_get = 16[Hz)
. Probe_id = 2564
z
z

" e

L SRR AL AR AN BALAL AL SMS LA TRARJR I | T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 13}‘.0 120.0 110.0 100.0 90.0 80r 70.0 60.0 50.0 X).O 30.0 200 10.0 0 -10.0 -20.0
I \\ ;

A A

A\ V. A\ ?
; mun & @ ;

X : parts per Million : 13C
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Compound 8d: 'H-NMR

AL_MAJED_RACI3B_PROTON.3
AL_MAJED_RACI13B

C.
m
O
r
s

\ NO | ==== ACQUISITION PARAMETERS ----
2 File Name AL_MAJED_RAC13B_PROTON
MARAS!

S
a
a
= =
Laad Author = DR. M. HDAH
= Sample ID = AL_MAJED_RAC13B
~ Content = AL_MAJED_RAC13B
- Creation Date = 6-FEB-2013 11:18:49
@ H Revision Date = 6~ -2013 12:12:33
big | o Spec Site = ECP400
e I [Q
v I 2 Spec Type = DELTA_NMR
- a Data Format = 1D COMPLEX
- |- Dimensions =X
< e« | Dim Title = 1H
- Dim Size = 16384
= | Dim Units = [ppm]
- Experiment = single_pulse.exp
- Field _strength = 9.389766([T]
< X _¢ n = 1H
P X_freq = 399.7841973 [MHz]
-t X_offset = 5([ppm]
= X_sweep = 12.00480192[kHz]
- X_points = 16384
i X_resolution = 0.73275969 [Hz)
P ‘ I Recvr_gain = 15
= Filter_mode = BUTTERWORTH
< | o X_prescans =0
| 2 Scans =8
< | 5 Irr_noise = Z
a oo Irr_pwidth = 50[us]
= Relaxation delay= 4[s]
< Solvent = FORM-D
® Temp_get = 20.5[dcC]
Spin_get = 14[Hz]
e Probe_id = 2564
~
- !
3 \
- [\
@ ; %
e o
-+ = X
e
= aQ
= 3 |l
- <
o= -
g < ]
g o i ‘ -
g « 1 \ 3
& 3 | ) 3
_ - o kN |
9.0 8.0 7.0 6.0 3.0 2.0 1.0 0
|
a uen « - n e
3 aev - Nzh
} - e o g
O e L 3
~ [ ol o o -l eee <

X : parts per Million : 1H
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Compound 8d: *C-NMR

(Billions)

1.3

1.2

0.8 0.9 1.0

0.7

0.6

0.2

0.1

0

AL_MAJED_RACI13B_CARBON.2
AL_MAJED_RACI13B

sl

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 13?.0 20.0 110.0 100.0 90.0

X : parts per Million : 13C

LEAIN

118.5539

108.8736

106.0750

/

LZ

/

L 2
Qa8 $
EER g

Page 33 of 47

Cl

JEOL Y

NO,

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units
Experiment
Field_strength
| X_domain
X_freq
X_offset
X_sweep
X_points
X_resolution
Recvr_gain
Filter_mode
X_prescans
Scans
Irr_domain
Irr_offset
Irr_noise
Irr_pwidth

Relaxation_dela:

Solvent

Spin_get
Probe_id

sorkm.o 60.0 50.0 40.0 30.0 200 100 0 -10.0 -20.0

llll?llllllllllllllllllllll

~=== ACQUISITION PARAMETERS ----

AL_MAJED_RAC13B_CARBON
DR. M. MARASHDAH
AL_MAJED_RAC13B

AL, )_RAC13B
6-FEB-2013 11:34:12

6-FEB-2013 12:13:20
ECP400

DELTA_NMR
1D COMPLEX
x

13c
32768

[ppm]
single_pulse_dec
9.389766(T]

1

3c
100.53535686 [MHz]
100(;
25.18891688 [kHz]
32768
0.7687282([Hz]

}




Compound 9d: *H-NMR

AL_MAJED_RAC13A_PROTON.3

- [
N § | dEDLéP l
2 | O5N / NO
= 2 2 i . |
N =~=== ACQUISITION PARAMETERS —----
= File Name = AL_MAJED_RAC13A_PROTON
~ Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RAC13A
Content = AL_MAJED_RAC13A
e | Creation Date = 6-FEB-2013 10:40:08
~ Revision Date = 6-FEB-2013 12:09:21
| Spec Site = ECP400
= | spec Type = DELTA_NMR
S | Data Format = 1D COMPLEX
= I | Dimensions =X
| Dim Title = 1H
| Dim Size = 16384
S CI | Dim Units = [ppm]
a | Experiment = single_pulse.exp
| Field_strength = 9.389766[T]
| X_domain = 1H
- X_£freq = 399.7841973 [MHz]
P [ X_offset = 5[ppm]
“ X_sweep = 12.00480192[kHz]
- X_points = 16384
w X_resolution = 0.73275969 [Hz]
= | w Recvr_gain = 17
" | Filter_mode = BUTTERWORTH
X_prescans =0
’ | Scans =8
= | Trr_noise = Z
<@ | Irr_pwidth = 50[us]
| Relaxation_delay= 4([s]
Solvent = CHLOROFORM-D
Temp_get = 20.5[dcC]
= Spin_get = 14[Hz]
i ‘ Probe_id = 2564
: I
- I
I |
S {
- -
ks
a8 |
= I
| Il
" t E i ‘

(M

|
|

9.0 8.0

Sof
e
-

2774

7.2884" \=

7.2975.
7.0977 -
7.0776
6.8228
6.7477
6.2601
9723
9650
5.2923
760
7425

7

X : parts per Million : 1H
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Compound 9d: *C-NMR

(Billions)

0.6 0.7 0.8 0.9 1.0

0.5

0.4

0.3

0.2

0.1

AL_MAJED_RACI13A_CARBON.3
AL_MAJED_RAC13A

O,N / \
N
H

Cl

X : parts per Million : 13C

Cl

NO,

70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 -20.0
A

3
~
~

T
1

76.7895
42.2433

a
d
<
I
~
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==== ACQUISITION PARAMETERS ----

File Name
Author
Sample ID
Content
Creation Date

| Revision Date

Spec Site

Field_strength
X_domain
X_freq
X_offset
X_sweep
X_points
X_resolution
Recvr_gain
Filter_mode

Relaxation_delay=

Solvent

Spin_get
Probe_id

AL_MAJED_RAC13A_CARBON
DR. M. MARASHDAH
AL_MAJED_RAC13A

AL_MAJED_RAC13A
6-FEB-2013 11:11:57

6-FEB-2013 12:11:12
ECP400

DELTA_NMR
1D COMPLEX

X
13c
32768
(ppm]
single_pulse_dec
9.389766([T]
3C
100.53535686 [MHz]
00[
25.18891688 [kHz]

3276
0.7687282 [Hz]




Compound 8e: 'H-NMR

AL_MAJED_RAC14_PROTON.3
AL_MAJED_RAC14

9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0

3.0 4.0 5.0 6.0 7.0 8.0
22.87535

2.0
—_—

1.0

0

[ 9.0 8.0

7.8657

X : parts per Million

64.6281

62.12151

1H

31.15474

6.7000

61.99562

Iz

Br

Page 36 of 47

uEoL

| ==== ACQUISITION

| File Name =
| Author =
| Sample ID =
} Content =

| Creation Date =

| Revision Date -
Spec Site

| Field_strength
X_domain

X_freq
X_offset

X_

X_points
X_resolution
| Recvr_gain

| Filter_mode
| X_prescans

| Scans

Relaxation_delay=

Solvent

Temp_get
| spin_get
| Probe_id

PARAMETERS ----
AL_MAJED_RAC14_PROTON.
DR. M. MARASHDAH
AL_MAJED_RAC14
AL_MAJED_RAC14

4-FEB-2013 09:45:33

4-FEB-2013 10:18:57
ECP400

DELTA_NMR

1D COMPLEX

X

1H

16384

[ppm]
single_pulse.exp
9.389766([T]

1H

399.7841973 [MHz]
5 [ppm]
12.00480192(kHz]

16384
0.73275969 [Hz]
1.

14 [Hz]
2564



Compound 8e: BC-NMR

AL_MAJED_RAC14_CARBON.2
AL_MAJED_RAC14

50.0 70.0 90.0 110.0 130.0 150.0 170.0 190.0 210.0

.0

10.0

(Millions)

NO,

~=-= ACQUISITION PARAMETERS ----

File Name
Author
Sample ID
Content
Creation Date

| Revision Date
| Spec Site

Spec Type

Data Format
| ions
[ Dim Title
| Dim Size

Field strength
_domain

| X_£freq

| X_offset

| X_sweep

| X_points
X_resolution
Recvr_gain

| Filter_mode
X_prescans

| Scans

Irr_domain
Irr_offset

Relaxation_dela:
Solvent

IIIl.illllllllllllllllllllll

AL_MAJED_RAC14_CARBON.
DR. M. MARASHDAH
AL_MAJED_RAC.

14
AL_MAJED_RAC14

4-FEB-2013 09:48:42

4-FEB-2013 10:21:36
ECP400

1D COMPLEX

x
13c
32768

ppm]
single_pulse_dec
9.389766(T]

13c

100.53535686 [MHz]
100 [ppm]
25.18891688 [kHz]
3

276
0.7687282[Hz]
29
BUTTERWORTH
4
50
1H

5.0[ppm]
WALTZ

50(us]
1(s]

20.2[4c)
14 [Hz]
2564

-10.0

Py e |

200.0190.0 180.0 170.0 160.0 150.0 140.0 1300 120.0 110.0 100.0 90.0 80.0 700 60.0 500 40.0 300 200 10.0 0

B
=

5822 35 85 SN g
g8z 48 & $38 §
CEEEEE RRE i

X : parts per Million : 13C
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Compound 8f: 'H-NMR

’AL_MAJED_RACIS_PROTONJ
AL_MAJED_RACI1S

3
M
=]
&
>

" | N 02 [ -—— mzsxuou PARAMETERS ----

b |
o
3]
e
-
a
g ! File = AL_MAJED_RAC15_PROTON.
a N Author = DR. M. MARASHDAH
e Sample ID = AL_MAJED_RAC15
) Content = AL_MAJED_RAC15
; H Creation Date = 3-FEB-2013 10:34:30
® \ Revision Date = 3-FEB-2013 11:22:24
& 1 ‘ Spec Site = ECP400
&3 | spec Type = DELTA_NMR
= | Data Format = 1D COMPLEX
<@ | Dimensions =X
- Dim Title = 1B
< ] Dim Size = 16384
2 [ ¥ Dim Units = [ppm]
— | S Experiment = single_pulse.exp
< I Field strength = 9.389766[T]
- I 3 X_domain = 1H
) | X_£freq = 399.7841973 [MHz]
P | " X_offset = 5[ppm]
= - N X_sweep = 12.00480192[kHz]
= oo 2 | X_points = 16384
o :;l X_resolution = 0.73275969[Hz])
- - Recvr_gain = 15
= wi | Filter_mode = BUTTERWORTH
- | X_prescans =0
| | Scans =8
2 | | Irr_noise = WALTZ
S | Irr_pwidth = 50([us]
| | Relaxation_delay= 4(s]
= | Solvent = CHLORO] -D
a | Temp_get = 19.5[d4cC]
P ) | Spin_get = 16[Hz]
® f | Probe_id = 2564
S :/ R | ~ |
d e |
3 = s | 3 |
S | (g | B
é = I &
s 5 a |
v : |
| &
< &
+ o
2 1
i | |
: 3 i | 8|
= | » |
g | [ ‘ EJ [
{ | \ |
Z " ) )| | ‘. | A ]
. K, 1 4 | \ l |
Z P VA L VORI £ T 8. T o S
I 1 T L SN | ORI Eo MR |
9.0 8.0 )i 7.0 | l6.0 2 5‘.& 4.0 3.0 2.0 1.0 0 i
| 11 A A N\ A |
/1 /] ‘\\~ [\ Aok |
2 23%5%%% $5  $3 gEgsna:
wn g'ﬂvn‘gb [« 'I)g < aN g
2 gRnNTny Db nn . nanaeea
© Lol o o o o o o e e nununwnwnnT

X : parts per Million : 1H . \
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Compound 8f: *°C-NMR

AL_MAJED_RACIS_CARBONS3
AL MAJED_RACIS

1.0

0.9

0.7

0.2 0.3 04

0.1

(Billions)

Content
1 Creation Date

File Name
N Author
I I Sample ID

‘ Revision Date
Spec Site

\
| spec Type
i

N 02 | Xoweep

X_resolution
Recvr.

_gain
Filter_mode
X_prescans
Scans

| Irr_domain
| Irr_offset

i
8

Solvent

X : parts per Million : 13C

77.1260

§

36.9062

2 [ st ACQUISITION PARAMETERS ----

1H
5.0 [ppm]
WALTZ

AL_MAJED_RAC15_CARBON.

AL _RAC15
3-FEB-2013 10:49:13

3-FEB-2013 11:24:00
ECP400

1D COMPLEX
X

13c

32768

[ppm]
single_pulse_dec
9.389766(T]

1

|

3c |
100.53535686 [MHz] \
001 |

25.18891688 [kHz]

32768 |
0.7687282[Hz)
28

4
351

50 [us]
1(s]

CHLOROFORM
20.5[4c]
16 [Hz]
2564
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Compound 8g: 'H-NMR

100

AL_MAJED_RACI6_PROTON3
AL_MAJED_RACI6 /

6.0 7.0 8.0 9.0 10.0 11.0 12.0

5.0

4.0

0
=
24.11495

(Millions)
1.0 2.0
e

32.08371

/ \

Iz

67.34706

Cl

61.7758

N

Cl

JEOL &

——-—

10.0 9.‘0

X : parts per Million : 1H

T T
1‘? \L mm]ﬂPL QQ‘:/\N e T 4.0 3.0 2.0
ﬂé S9sg§ce ¥@ageas 3
S8 ¥3YSS AR SENIE ARG BR
-1 S o o o o S eevunnununn T

1.0

File Name = AL_MAJED_RAC16_PROTON
Author = DR. M. 1

Sample ID = AL_MAJED_RAC16
Content AL_MAJED_RAC1

6
5-FEB-2013 09:54:02
5-FEB-2013 11:09:42
ECP400

Spec Site =
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 1H
Dim Size = 16384
Dim Units = [ppm]
= single_pulse.
Field strength = 9.389766[T]
domain = 1H
freq = 399.7841973 [MHz]
X_offset = 5[ppm]
X_sweep = 12.00480192[kHz]
= 16384
X_resolution = 0.73275969 [Hz]
Recvr_gain = 15
Filter_mode =
=0
Scans =8
Irr_noise = WALTZ
Irr_pwidth = 50([us]
Relaxation_delay= 4[s]
Solvent = CHLOROFORM-]
Temp_get = 20.5[4cC]
= 16[Hz]
Probe_id = 2564
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Compound 8g: ¥C-NMR

(Billions)

-

0.9

0.8

0.7

0.6

0.5

0.4

0.2

0.1

AL_MAJED_RAC16_CARBON3

— AL_MAJED_RAC16

JEOL 4

N

Cl

Iz

Cl

W AR I 0

» T T T T ) B T T W 3 T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 1«.1&%&\41(&1&0 90.0 wx 70.0 60.0 50.0 “T' 30.0 20.0 100 0 -10.0 -20.0

X : parts per Million : 13C

T

3
8§

134.5577
134.4506
134.2900
130.0693
129.9852
128.0430
127.3624
118.6762
108.9424
106.5797
77.4471
77.1

File Name
Author
Sample ID
Creation Date
Revision Date

= AL_MAJED_ RAC16_CARBON.
= DR. M. MARASHDAH

= AL_MAJED_RAC16

= AL_MAJED_RAC16

= 5-FEB-2013 10:15:55

= 5-FEB-2013 11:10:54
= ECP400

Spec Site
Type =
Data Format = 1D COMPLEX
ons =X

Dim Title = 13C
Dim Size = 32768
Dim Units =

ot _pulse_(

= 9.389766(T]
X_domain = 13C

freq = 100.53535686 [MHz]

X_offset = 100
X_sweep = 25.18891688 [kHz]

= 32768
X_resolution = g-;'ll.‘lliﬂllsl
Filter_mode = BUTTERWORTH

. =4
Scans = 543
Irr_domain = 1H
Irr_offset = 5.0([ppm]
Irr_noise = WALTZ
Irr_pwidth = 50[us]
delay= 1[s]

Solvent = CHLOROFORM-D
Temp_get = 21.5[4c]
Spin_get = 16[Hz]
Probe_id = 2564
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Compound 8h: 'H-NMR

AL MAJED_R—AC l6_CAld0;l3

Pl LEG—&
= [\ NO
-
2 ~-=- ACQUISITION P ———-
File Name = AL_MAJED_RAC16_CARBON.
CI Author = DR. M. MARASHDAH
H Sample ID = AL_MAJED_RAC16
o = AL_MAJED_RAC16
e Creation Date = 5-FEB-2013 10:15:55
Revision Date = 5-FEB-2013 11:10:54
Spec Site ECP400
§ Spec -
Data Format = 1D COMPLEX
=X
Dim Title = 13C
Dim Size = 32768
N Dim Units =
S CI Experiment = single_pulse_dec
= 9.389766([T]
X_domain = 13C
X_freq = 100.53535686 [MHz]
° X_offset = 100
= X_sweep = 25.18891688 [kHz)
X_points = 32768
X_resolution = 0.7687282([Hz]
Recvr_gain = 27
Filter_mode = BUTTERWORTH
wn X_prescans - =4
e Scans = 543
Irr_domain = 1H
Irr_offset = 5.0 ([ppm]
A Irr_noise = WALTZ
| Irr_pwidth = 50[us]
- Relaxation_delay= 1[s]
e Solvent =
Temp_get = 21.5[dcC]
| = 16[Hz]
| Probe_id = 2564
p:, |
e
9
e
%
£ ©
p
=

s Ve A 0 LAV
AL R T T T T T T T T T I T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 lw.mllttmﬂ.o 90.0 N.X 70.0 60.0 50.0 Aorl 30.0 200 100 0 -10.0 -20.0
R :
§ 3
3

8

130.0693
129.9852
128.0430
127.3624
118.6762
108.9424
106.5797
77.4471
77.1260

sziparts per Million : 13C
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Compound 8h: *C-NMR

AL_MAJED_RACI7B_CARBON2

- . |
i mg
2 NO B
= 2 ==== ACQUISITION PARAMETERS ----
File Name = AL_MAJED_RAC17B_CARBON
Author = DR. M. MARASHDAH
Sample ID = AL_MAJED_RAC17B
Content = AL_MAJED_RAC17B
ks l Creation Date = 9-FEB-2013 11:00:19
Revision Date = 9-FEB-2013 12:24:29
Spec Site = ECP400
Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
=X
Dim Title = 13C
Dim Size = 32768
Dim Units =
= 8 _pulse_dec
e = 9.389766(T]
= X_domain =1
freq = 100.53535686 [MHz]
X_offset = 100
X_sweep = 25.18891688 [kHz]
X_points = 32768
" X_resolution = 0.7687282([Hz]
: Recvr. =29
Filter_mode = BUTTERWORTH
=4
Scans = 298
Irr_domain = 18
- Irr_offset = 5.0([ppm]
- _noise =
= Irr_pwidth = 50([us]
delay= 1(s]
Solvent = D
Temp_get = 22.2(4c]
i = 16[Hz]
i Probe_id = 2564
|
|
| |
[ |
7

0 11

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 } X

T

|
TN I :
mig 8 0

4 T T T T T T T T T T T T
Tl“.o 90.0 80.0 70.0 60.0 50.0 40]0 30.0 200 100 0 -10.0 —w-d

——

X : parts per Million : 13C B J
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Compound 9h: 'H-NMR

AL_MAJED_RAC17A_PROTON.3
" MAJED_RACI7A g N N 'ED' E?
| : / \ ===~ ACQUISITION PARAMETERS ----
| File Name = AL_MAJED_RAC17A_PROTON
| [ Author = DR. M. MARASHDAH
| | Sample ID = AL_MAJED_RAC17A
| | N Content = AL_MAJED_RAC17A
! = ‘ CI Cl Creation Date = 9-FEB-2013 10:08:26
| £
H Revision Date = 9-FEB-2013 12:20:50
CI CI Spec Site = ECP400
| Spec Type = DELTA_NMR
= . Data Format = 1D COMPLEX
e st Dimensions =X
| & Dim Title = 1H
[ & Dim Size = 16384
0 Dim Units = [ppm]
'& | B Experiment = single_pulse.exp
_ 2 | Field strength = 9.389766(T]
ot I; X_domain = 1H
- _{ X_freq = 399.7841973 [MHz]
ey X_offset = 5([ppm;
X_sweep = 12.00480192[kHz)
X_points = 16384
_ | X_resolution = 0.73275969 [Hz]
z Recvr_gain = 15
Filter_mode = BUTTERWORTH
X_prescans =0
Scans =8
Irr_noise = Z
Irr _pwidth = 50([us]
- Relaxation_delay= 4([s]
- Solvent = CHLOROFORM-D
Temp_get = 20.4[4cC]
Spin_get = 15[Hz]
Probe_id = 2564
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Compound 9h: *C-NMR
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Spec Site =
Spec Type -
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 13C
Dim Size = 32768
Dim Units =
- gl se_t

Field strength = 9.389766(T]
X_domain = 13C
X_freq = 100.53535686 [MHz]
X_offset = 100
X_sweep = 25.18891688[kHz]
X_points = 32768
X_resolution = 0.7687282([Hz]
Recvr_gain =29
Filter_mode =
X_prescans =4
Scans = 800
Irr_domain = 1H
Irr_offset = 5.0 ([ppm]
Irr =
Irr. = 50[us]
Relaxation_delay= 1([s]
Solvent =
Temp_get = 21.9([4cC]

t = 14[Hz]
Probe_id = 2564




Compound 8i: tH-NMR

AL_MAJED_RACI18.3
3' Single Pulse Experiment
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==== ACQUISITION PARAMETERS ----

2.20334

File Name = AL_MAJED_RAC18.3
Author = DR. M.
Sample ID = AL_MAJED_RAC18
Content = Single Pulse Experimen
Creation Date = 6-FEB-2013 11:52:31
Revision Date = 6-FEB-2013 12:25:35
Spec Site = ECP400

c = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 1H
Dim Size = 16384
Dim Units = [ppm]
Experiment = single_pulse.exp
Field_strength = 9.389766(T]
X_domain = 1H
X_freq = 399.7841973 [MHz]
X_offset = 5[ppm
X_sweep = 12.00480192[kHz]
X_points = 16384
X_resolution = 0.73275969 [Hz]
Recvr_gain = 17
Filter_mode = BUTTERWORTH
X_prescans =0
Scans =8
Irr_noise = WALTZ
Irr_pwidth = 50[us]
Relaxation_delay= 4[s]
Solvent = CHLOROFORM-D
Temp_get = 20.5[d4cC]
Spin_get = 12[Hz]
Probe_id = 2564




Compound 8i: *C-NMR
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Content
Creation Date
Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Filter_mode
X_prescans

AL )_RAC18
6-FEB-2013 10:35:45
6-FEB-2013 11:30:58

ECP400

single_pulse_¢
9.389766(T]

13c

100.53535686 [MHz]
100

25.18891688 [kHz]
32768
0.7687282[Hz]

29

5.0 (ppm)
WALTZ

50 [us]
1(s)

21.414c)
13(Hz]
2564




