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Experimental Section

General remarks:

All commercially available reagents and other solvents were purchased and used without further
purification. The NMR spectra were recorded with a Bruker DRX-300 Avance instrument
instrument (300 MHz for 'H and 75.4 MHz for '*C) with DMSO-dj as solvent. Chemical shifts are
given in ppm (8), and coupling constant (J) are reported in hertz (Hz). Melting points were
measured with an electrothermal 9100 apparatus. Mass spectra were recorded with an Agilent
5975C VL MSD with Triple-Axis Detector operating at an ionization potential of 70 eV. IR spectra
were measured with, Bruker Tensor 27 spectrometer (0 in cm™!). Elemental analyses for C, H and N
were performed using a PerkinElmer 2004 series [II] CHN elemental analyzer.. All NMR spectra at
room temperature were determined in DMSO-ds. Chemical shifts are reported in parts per million
(0). Coupling constants (J values) are reported in hertz (Hz), and spin multiplicities are indicated by
the following symbols: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet). All chemicals

were purchased and were used without further purification.
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Figure 1. Structure of all products 4a-l, Sa-e, 6a-e.



I'H NMR of 4a

| e N s
cl
bvso  PMSO
NC._A_CN
H,N" “N" 0
NH,
)
T T T T R T T T T
9 8 7 6 5 4 3
= o3 g
S 2| |2 =
-~ Sl —

e )

X
BRUKER

C.

Current Data Parameters

NAME H.Hoseyni
EXPNO 346
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161220
Time 9.13
INSTRUM spect

PROBHD 5 mm BBO BB-1H
PULPROG zg
1

6384
SOLVENT DMSO
S 6

0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
CHANNEL f]l ==
NUC1 1H
P1 9.00 usec
PL1 3.00dB
SFO1 299.8729987 MHz

F2 - Processing parameters
1 32768

S
SF 299.8700035 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ppm
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NAME H.Hoseyni
EXPNO 352
PROCNO Al
F2 - Acquisition Parameters
Date_ 20161223
Time 14.33
INSTRUM spect
Cl PROBHD 5 mm BBO BB-1H
PULPROG zZgpg
TD 65536
SOLVENT DMSO
NS 540
Ds e]
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
RG 32768
NC CN DW 27.800 usec
o DE 6.00 usec
| TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
H2N ,}l O dlz 0.00002000 sec
NH CHANNEL fl ========
2 13c
14.00 usec
-6.00 dB
75.4099117 MH=z
== === CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLZ2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 Processing parameters
SI
SF 75.4023710 MHz
WDW EM
l j ! [ L " ' LLUEht Rl 2y S < B 0
A | T B 1.00 Hz
3 GB 0
T T T I T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

I3C NMR of 4a
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Scan 465 (3,048 min); DIRECT PROB 015247 .d'datams
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F2 - Acquisition Parameters
Date_ 20161223
Time 13.28
Br INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG z
TD 16384
agLVENT ; DMSO
DMSO b g
SWH 5995.204 Hz
FIDRES 0.365918 Hz
NC CN DMSO AQ 1.3664756 sec
e, RG 256
DWwW 83.400 usec
| DE 6.00 usec
TE 300.0 K
HoN® 'N° O DI 6.00000000 scc
NH ; = CHANNEL f] =——
2 NUC 1
P1 9.00 usec
PL1 3.00 dB

SFO1 2998729987 MHz

F2 - Processing parameters
SI 32768

SF 299.8700035 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T L] A 3 T I T T L5 | R T T

10 9 8 7 6 5 4 3 2 1 0 ppm

0.956
0.949
1.000
0.968

'H NMR of 4b
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NAME H.Hoseyni
EXPNO 354
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161225
Time 9.55
INSTRUM spect
PROBHD 5 mm BBO BB-1H
Br PULPROG zgpg
B 65536
SOLVENT DMSO
NS 301
Ds a
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
Dw 27.800 ugec
NC CN DE 6.00 usec
™~ TE 300.0 K
| D1 4.00000000 sec
dill 0.03000000 sec
diz 0.00002000 sec
H:N® "N” 0
| = CHANNEL f1 =
NH 13¢
2 14.00 usec
-6.00 dB
75.4099117 MHz
CHANNEL f2 ========
waltzlé
1H
80.00 usec
3.00 dB
23.00 dB
23.00 dB
299.8711995 MHz
F2 - Processing parameters
l ST 32768
| il L Ul R I TR NIRRT | Ll | L | (0l b o Y R R R, < 75.4023710 MHz
! | ) ) ! ! R i Du EM
ki 1] W ‘ | T TIT g | | .- | Lty L | SSBE 0
) 1 ' i | J 1 : ki ! J LB 1.00 Hz
GB Q
T T T T T T T T T T T PC 120
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR of 4b
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TH NMR of 4¢

Current Data Parameters

NAME H.Hoseyni
EXPNO 19
PROCNO 1
F2 - Acquisition Parameters
Date 20160222
Time 10.44
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 32768
SOLVENT Acetone
NS 6
DS 0
SWH 6172.839 Hz
FIDRES 0.188380 H=z
AQ 2.6542580 sec
RG 2586
DW 51.000 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
CHANNEL fl ==s======
1H
9.00 usec
3.00 dB
299.8729987 MHz
F2Z - Processing parameters
51 32768
SF 299.8700000 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
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NAME H.Hoseyni
EXPNO 394
PROCNO 1
F2 - Acquisition Parameters
Date 20170128
Time 10.45
INSTRUM spect
PROBHD 5 mm BEBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 600
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DwW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 4.00000000 sec
dill 0.03000000 sec
dlz 0.00002000 sec
======== CHANNEL f1l ========
NUC1 13cC
Pl 14.00 usec
PL1 —-6.00 dB
SFO1 75.4099117 MHz
======== CHANNEL f2 =
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2Z 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MH=z
F2 - Processing parameters
1] | SI 32768
1 i | | i LU ] Uil | SF 75.4023710 MHz
il | | ; DwW EM
| I ' i [ idl gl il | TR SSB 0
| LB 1.00 Hz
GB 0
T T \ T T T y T T PG AR
180 160 140 120 100 80 60 40

3C NMR of 4¢
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3 3238 o S S35 28 Current Data Parameters
= i L 0, e e - NAME H.H :
-] M~~~ w3 M e ] FXPNb . 2252)’"'
V'V T e
F2 - Acquisition Parameter:
Date_ 20161230
OCH3 Time 8.13
INSTRUM spect
PROBHD 5 mm BBO BB-
PULPROG zg
D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
NC X CN ac¢ 1.3664756 sec
. RG 256
I'H-NMR with D,0 | Dw 83400 usec
2 .00 usec
exchange TE 300.0 K
H 2N N (@) D1 6.00000000 sec
I{JHz # CHAI}JEEL fl =
s =i — Pl 9.00 usec
PL1 3.00dB
SFO1 299.8729987 MH
F2 - Processing parameters
SI 3
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz

JL J \ bC 1.00

I
65 60 55 50 45 40 35 30 25 20 15 ppm

85 8.0 75 7.0
~ o~ w co (=4
= 5 |2 S g
o - o o ©

'H NMR of 4d
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b bt onlio o = MY M X R e e e Current Data Parameters
NAME H.Hoseyni
EXPNO 368
PROCNO 1
F2 - Acquisition Parameters
Date 20170101
Time 13.14
OCH INSTRUM spect
3 PROBHD 5 mm BBO BB-1H
PULPROG Zgpg
TD 65536
SOLVENT DMSO
NS 700
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
NC CN RG 32768
Ry DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
HoN N (@) d11 0.03000000 sec
| dlz 0.00002000 sec
NH2 ===—==—=== CHANNEL fl =s=—====
NUC1 13cC
Pl 14.00 usec
PL1 -6.00 dB
SFol 75.4099117 MHz
= CHANNEL f2 ==
CPDPRG2 waltzleé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
51 32768
SF 75.4023710 MH=z
! ! W WDW EM
i . | | ; 1 | SSB 0
' \ LB 1.00 Hz
GBE (0]
; | ‘ | T T : ; - T —FC 1.40
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4d
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Abundance Sean 270 (2,381 min): DIRECT FROB_015330,d'data,ms
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SES8SS3sas ohik SRERERaBIGHISESRERIISS simencbata Edrdneters
KENNKENNGC oo B o T T2 T T A B oioiedoed o NAME H.Hoseyni

EXPNO 349

/ /% PROCNO 1
F2 - Acquisition Parameters
Date_ 20161223
Time 13.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

OCHjs D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
NC CN RG 256
s DW 83.400 usec
| DE 6.00 usec
TE 300.0 K
DI 6.00000000 sec
HoN l}l (@]

NH i — CHANNEL fl =———
NUC1 1H

2 P1 9.00 usec

PL1 3.00 dB

SFO1 299.8729987 MHz

F2 - Processing parameters

SI 32768

SF 299.8700035 MHz

WDwW EM

SSB 0

LB 0.30 Hz

GB 0
L L_J PC 1.00

——8.446
7.468
7.441
7.414

9 8 7 6 5 4 3 2 ppm
«© =] bl B (=3 (==
=4 g |F|3 =] ]
-~ ~| lolle ] o

'H NMR of 4e
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NAME H.Hoseyni
EXPNO 353
PROCNO q
F2 - Acquisition Parameters
Date 20161225
Time 921
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
OCH TD 65536
3 SOLVENT DMSO
NS 500
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
NC CN Dw 27.800 usec
e DE 6.00 usec
| TE 300.0 K
D1 4.00000000 sec
dlil 0.03000000 sec
H2N 'Tl O dlz 0.00002000 sec
NH ======== CHANNEL fl ========
2 NUC1 13¢
Bl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MH=z
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MH=z
F2 - Processing parameters
| ] i Y 1 g | " ‘ |kl | SI 32768
| ) | 1 f 1 | L ! d (RS SF 75.4023710 MHz
: | ! wow EM
ki N‘ 1 | il | it b h I i i SSB 0
f | U LB 1.00 Hz
GB o]
T T T T T T T \ T T T B 1.40
200 180 160 140 120 100 80 60 40 20 0

3C NMR of 4e
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Abundance Scan 321 (2.800 rein); DIRECT PRCB_015353.d\data.ms
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—8.457
7.529
7.520
7474
7.470
7.457

%

BRUKER
e

7.446

29 o © O Ik~ oS C Data P

= ety pEEx o9 2 ) ¢
o = 2 Ty e e ey N]/l‘\lIl\?ll];.t alal;aﬁgl_ile;?
~ ~ e o o4 N o oo -r1osey

_—5.641
o557

N2 PROCNO 1

F2 - Acquisition Parameters

Va
T~3.211

1.000
2.235

Date_ 20161219
Time 12.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 83.400 usec
NC CN DE 6.00 usec
X TE 300.0 K
| D1 6.00000000 sec
=——— CHANNEL fl =—
HoN N° O NUCI 1H
| P1 9.00 usec
NH2 PL1 3.00 dB
SFO1 2998729987 MHz
F2 - Processing parameters
sl 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
. . L PC 1.00
) R T T ‘ T | i T S R
7 6 5 4 3 2 1 ppm

0.965

'TH NMR of 4f
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Current Data Parameters
NAME H.Hoseyni
EXPNO 347
PROCNO AL
F2 - Acquisition Parameters
Date_ 20161220
Time 10.08
INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 515
Ds 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
NC CN DW ZTéBgO usec
DE .00 usec
o TE 300.0 K
D1 4.00000000 sec
dil 0.03000000 sec
H2N N O diz 0.00002000 sec
I{IH = CHANNEL fl ========
2 13¢c
14.00 usec
-6.00 dB
75.4099117 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PLZ2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768
SF 75.4023710 MH=z
WDW EM
i ; ! L et i ! ssB 0
1 i i 1 | i LB 1.00 Hz
GB 0
T T T T T T T T T RC 430
200 180 160 140 120 100 80 60 40 20 PPmM

13C NMR of 4f
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F2 - Acquisition Parameters

Date 20161226
Time 11.46
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
Cl DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
NC XX CN AQ 1.3664756 sec
RG 256
| DW 83.400 usec
DE 6.00 usec
TE 300.0 K
HzN 'Tl @ DI 6.00000000 sec
NH, ——— CHANNEL fl —
NUC1 1H
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
I/J PC 1.00
A
EAEEn T = T T T T | B T T T Ty
11 10 9 8 7 6 5 4 3 2 1 ppm
-] (=3 (== (= (==
w0 o o =t (=]
- o o o~ -
o ~| lei]l |l o

'H NMR of 4g
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BROKER

BRE8 |TES]/=EEC r~ @ ~O = ©Wwooo C‘x_)
SR Yairo oo s o “ A R R R
wn W w0 MMM M N~ — ~ w cCoOogMoO oo
bR b L o e b e ca = BT e e Current Data Parameters
NAME H.Hoseyni
EXPNO 363
PROCNO .
F2 - Acquisition Parameters
Date 20161230
Time 8.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
Cl NS 350
DS (o]
NC CN SWH 17985.611 Hz
\ FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
N O DW 27.800 usec
DE 6.00 usec
H2N | TE 300.0 K
NH D1 4.00000000 sec
2 dil 0.03000000 sec
diz 0.00002000 sec
======== CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFOZ2 299.8711995 MHz
F2 - Processing parameters
d SI 32768
l ‘ i | | it 1 Ik | flg SF 75.4023710 MHz
8, ke ‘ o I | ! DwW EM
. Ll | TN | : i 1 e g
| I im I f | ol K LB 1.00 Hz
; GB (o]
\ \ T T T T g T T T 1.40
180 160 140 120 100 80 60 40 20 pPpm

13C NMR of 4g
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BRRUNMKER
88 Current Data P ¢
urrent ata Farameters
e AR e ] NAME H.Hoseyni

8.523
7.621
7.589
7.563
7.537
7.451
7.446
7427
—5.667
3.472
3.380
3.343
3.319
298
2712
3.249
206
2480

F2 - Acquisition Parameters
20170310

Date
Time 9.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
Cl D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
NC CN RG 181
i DW 83.400 usec
| DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
=————— CHANNEL fl
NH, NUC1 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
S1 32768
SF 299,8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
AR BRI R T T B PR RS SIS D il e [ LR A T T S AN a i e T e R T i
3 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
=+ == | o
w -=28=] w0
< S| e
- N -

'TH NMR of 4h
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W MOOOHONN~— © =+ CoOoOoO MDD
AT i) e s o BRI o 5 Sl ot ot Current Data Parameters
NAME H.Hoseyni
EXPNO 427
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170310
Time 14.55
INSTRUM spect
Cl PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 410
DS 0
SWH 17985.611 Hz
NC CN FIDRES 0.274439 Hz
\ AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
HN f}l O D1 4.00000000 sec
dll 0.03000000 sec
NH2 diz 0.00002000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MH=z
F2 - Processing parameters
| I ST 32768
: s 4 T ER 75.4023710 MHz
W DW EM
iy SSB o]
| [ LB 1.00 Hz
GB 0
T T T T \ T T T T T e 1.40
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4h
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7.706
7.670
7.635
7.567

5.677
5.611
5.579
5.512
3.397
3.330
3.298
3.265
3.232
3.165
3.099
2.480
2475
2408
2.380
2,313
2.248

§

CF,

NC | . CN

HN™ NS0
NH,

M SNy ﬁ

11

T

10

1.000

N#

1.015
1.083

(-]
o -
FY

T T T BB BB T T

1.024

'"H NMR of 4i
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Current Data Parameters

NAME H.Hoseyni
EXPNO 379
PROCNO 1
F2 - Acquisition Parameters
Date_ 2017010
Time 11.07
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
™D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
===————— CHANNEL f1 ==
NUC1 IH
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ppm
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N ) g g © ~ s B S R B B o ] Current Data Parameters
NAME H.Hoseyni
EXPNO 385
PROCNO 1
F2 - Acquisition Parameters
Date 20170110
Time 8.48
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zZgpg
TD 65536
SOLVENT DMSC
CF3 NS 502
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
NC CN D1 4.00000000 sec
\ dll 0.03000000 sec
| dlz 0.00002000 sec
H N N O = CHANNEL f1 =
NUC1 13c
2 | Pl 14.00 usec
NH PL1 -6.00 dB
2 SFOl 75.4099117 MHz
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768
SE 75.4023710 MHz
; f : it ! : | LR 7 D1 EM
| i Ui L " I el | P SSB 0
LB 1.00 Hz
GB 4]
T T T T T T \ T T T EC 1.40
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4i
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BRUKER
= SE2SISN 33 CERERNASS2ERES S
i -33883888 @ i B~ OOBHENR ST O QS 2 Currcn}DalaPammetcr_s
o NN NN~ N~ P DR H e B A S B I R A NP P - NAME H.Hoseyni
EXPNO 361
e
F2 - Acquisition Parameters
Date_ 20161227
Time 8.05
INSTRUM spect
OCH3 PROBHD 5 mm BBO BB-1H
PULPROG zg
OCH TD 16384
3 SOLVENT DMSO
NS 6
DS (1]
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 scc
NC CN DW 83400
5 usec
o= DE 6.00 usec
| TE 300.0 K
D1 6.00000000 sec
HZN N O ====———= CHANNEL f1 =
| NUCI 1H
NH2 Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
wWDwW EM
SSB 0
LB 0.30 Hz
GB 0
JL PC 1.00
T T T T T i T T ' 1 l T
10 9 8 7 6 5 4 3 2 1 ppm
@ L] o .
~ o3 o L
o ~ =2 L
o - ol o~

TH NMR of 4
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159.82

159.71

TT—157.13
— 150.76

148.64

126.91

121.64

— 1143

——116.27

23 s @
o — o ~
- = 8 =~
OCH,
OCHs
NC | L oN
HN NS0
NH,

56.14
56.02
40.79
40.51

o

40.23

39.95
39.68

39.40
39.12

Current Data Parameters

NAME H.Hoseyni
EXPNOC 366
PROCNO 1

F2 - Acquisition Parameters
Date 20161230
Time 15.18
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 1000

DS 0

SWH 17285.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
diz 0.00002000 sec

Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz

======== CHANNEL £2
waltzlé

80.00 usec
3.00 dB
23.00 dB
23.00 dB
299.87119%5 MH=z

Processing parameters
32768
75.4023710 MH=z
EM
0
1.00 H=z
(4]

1.40

13C NMR of 4
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BRUKER
(o

Current Data Parameters
NAME H.Hoseyni

VAN S

F2 - Acquisition Parameters

Date_ 20170107
Time 11.04
F INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
NC CN RG 256
B DW 83.400 usec
| DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
H,NT N7 0
CHANNEL fl =——
NH > NUCI 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SE 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
3 PC 1.00
3 Pl B Eai R e Thar FrEr ARR L5 | R T T T T T T A R T
11 10 9 8 7 6 5 4 3 2 1 ppm
o |~ =]
=1 =] <
< bl =
- =l -—

'TH NMR of 4k
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= W W O M~ o 0 W <t O <t o
R T R B R = 2 Lgu8sacxc
W~ O D M~ = v v v D O WO WD S i P o h @ 0 v <:_4.;::>‘::;-.:)
W W W W W MMM T T ~ =r oo oD
e ot S it bl o S LN NN o ~ T T OO
Current Data Parameters
NAME H.Hoseyni
EXPNO 384
PROCNO 1
F2 - Acquisition Parameters
Date 20170109
Time 15.18
INSTRUM spect
F PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 915
DS (o]
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
RG 32768
NC CN DW 27.800 usec
B DE 6.00 usec
| TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
H2N l?j O diz 0.00002000 sec
NH = CHANNEL f1
2
14.00
-6.00
75.4099117
CHANNEL f£2
CPDPRG2 waltzle
Nuc2 1H
PCFD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.871199%95 MHz
F2 - Processing parameters
51 8
1 1 i \ SF 75.4023710 MHz
! ¥ ! ' WTRL AT 4 | |l bl s ! W DW EM
' | Dbl boil e bt i i g i | SSB 0
y LB 1.00 Hz
GB (o]
T T T T T T T T T T EC 1.40
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 4k
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BRU ER
T O T T W NS T~ O WO~ 0o WO o~
HOZRREERERERIS & SESSEHR 8 Current Data Parameters
L N N o oicioi ool ol = NAME H.Hoseyni
EXPNO 359
\N/W | I \.\/ // | PROCNO 1
F2 - Acquisition Parameters
Date 20161227
Time 8.00
INSTRUM spect
PROBHD 5 mm BBO BB-1H
F PULPROG zg
D 84
SOLVENT DMSO
NS
DS 0
SWH 5995.204 Hz
F](I)DRES 323465;,613 Hz
Al 1. 756 sec
NC AN CN RG 256
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
H2N N O D1 6.00000000 sec
CHANNEL f1
NH, NUCI 1H
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
T M T TR T T T T | SR R T
10 9 8 7 6 5 4 3 2 1 0 ppm

4.450
2.374
6.083
4.548

1.000

'"H NMR of 41
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163.75

160.50

~/~159.57

= 15866

157.06

137.21

137.10

131.49

131.38

12471

117.67

117.40

116.59
115.82

HoN

115.72
115.52

8590

——— 7480

O =+ 0w o N
oo MOy S xE e
cooooaa
FIFTTOOO®

BRUKER

Current Data Parameters

NAME H.Hoseyni
EXPNO 367
PROCNO 1

F2 - Acquisition Parameters
Date 20170101
Time 13.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SCLVENT DMSO

NS 1900

Ds 0

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
dl2 0.00002000 sec

= CHANNEL f1

-y = CHANNEL £2
CPDPRGZ2

waltz1l6

NUCz 1H
PCPD2 80.00 usec
PL2Z 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MH=z
F2 - Processing parameters
ST 32768
SF 75.4023710 MH=z
WDW EM
SSB 0
LB 1.00 Hz
GB 0

\ T T T \ T T Ee A

180 160 140 120 100 80 60 40 20 ppm

13C NMR of 41
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BRUKER
@ o o <t W O o~ NO W« WM ~OWmWo © o =t
28 SERE Be EEncaRaSsREn $L5 Current Data Parameters
o oo ~o e e W W B I R R R c oo NAME H.Hoseyni
EXPNO 333
N s B e
CI F2 - Acquisition Parameters
Date_ 0161120
Time 13.02
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
1 : TD 16384
H-NMR with D,O OEt SOLVENT DMSO
exchange ] o 5
L C CN SWH 5995.204 Hz
o~ = FIDRES  0.365918 Hz
1 | AQ 1.3664756 sec
RG 256
DW 83.400 usec
e HoN ITI (6] DE 6.00 usce
‘TE 300.0 K
10 9 8 7 6 5 4 NH, DI 6.00000000 sec
CHANNEL f1
NUCI1 1H
P1 9.00 usec
PL1 3.00 dB
SFOI1 299.8729987 MHz
F2 - Processing parameters
S1 32768
SF 299.8700035 MHz
WDW EM
SsSB 4]
LB 0.30 Hz
GB 0
J b J \K L PC 1.00
T T T T T T T T T T T
10 9 8 T 6 5 4 3 2 1 0 ppm
o~ of |l X - wn
b=z} o o o w N~
~r ol e -— o =)
o il led o~ o~ ©

'H NMR of 5a
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Current Data Parameters
NAME H.Hoseyni
EXPNO 336
PROCNO i
F2Z — Acguisition Parameters
Date 20161126
Time 8.42
C| INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSQ
NS 502
DS 0
OEt SWH 17985.611 Hz
| FIDRES 0.274439 Hz
AQ 1.8219508 sec
//C AN CN RG 32768
O DwW 27.800 usec
| DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
H2N N O dll 0.03000000 sec
lllH d12 0.00002000 sec
2 CHANNEL f]l ========
13C
14.00 usec
-6.00 dB
75.4099117 MHz
CHANNEL f2 =
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PT2 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
| | i | ll 0 it | i Bl 1w F2 - Processing parameters
LA | Y ; | b b LRI L Bl s it 51 32768
‘ | d ‘ Uk, i | SF 75.4023710 MHz
bitt oo bkl I Uy T Rk iulli 1 | | § f i 1 WDW EM
SSB 4]
LB 1.00 Hz
GB 0
T T T T T T T T T T T =2 1-a0
200 180 160 140 120 100 80 60 40 20 0 PPmM

I3C NMR of 5a
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Abundance

Scan 201 (1.456 min): 30000947 .D
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0o ™ oo ~ 0 WD O T o W = © <
2888 g EEREEY 85 2E8 Current Data Parameters
[ S e w3 I M B B I oo S s o BABNO BE
V'V NAARY N2
F2 - Acquisition Parameters
Br Date_ 20170106
Time 8.18
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
OEt NS 6
| DS 0
SWH 5995.204 Hz
O//C NS CN FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
H,N N O DW 83.400 usec
DE 6.00 usec
2 | TE 300.0 K
NH2 D1 6.00000000 sec
NUCI 1H
P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
—— 7 PC 1.00
T T R T S R T [ — T i T T
9 8 T 5 4 3 2 1 0 ppm
o =] @ = ~ <
3 s |= S = <
o~ o~ o o - o~

'TH NMR of 5b
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BRUKER

n o ww WO M~ I~
— N @O © D MW ;Mo wn O O OO =2}
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© LD O D M N N - o5 o CoOoC OO oD 3
ol bt T XRo oy o el e T e Current Data Parameters
NAME H.Hoseyni
EXPNO 383
PROCHNO 1
F2 - Acguisition Parameters
Date 20170109
Time 13.23
INSTRUM spect
Br PROBHD 5 mm BBO BB-1H
PULPROG zgpyg
TD 65536
SOLVENT DMSO
NS 1250
DS 0
SWH 17985.611 Hz
OEt FIDRES 0.274439 Hz
7 AQ 1.8219508 sec
RG 32768
.G CN oW 27.800 usec
()/ \\\ DE 6.00 usec
| TE 300.0 K
D1 4.00000000 sec
dii 0.03000000 sec
H2N N (@] diz 0.00002000 sec
|
NH CHANNEL f1
2 13c
14.00 usec
-6.00 dB
75.4099117 MHz
=== = CHANNEL f2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
ST 3 8
ulh i I I ' SE 75.4023710 MH=z
! | DW EM
| | , | " | ssB 0
f / ; ‘ LB 1.00 Hz
GB o}
T T T T T T T Pk 1.40
180 160 140 120 100 80 40 ppm

13C NMR of 5b
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BRUKER
C.~< )

8 ENEEgs528s o e SNBESEIES 583
S IRBISSASSY 23 BERRERGOARTS B8 B e e
B B N e e R S S w I R A I I T R B coco NAME H.Hoseyni
EXPNO 369
L e W
F2 - Acquisition Parameters
Date 20170102
Time 11.0
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
(I)Et Cl DS 0
SWH 5995.204 Hz
_C CN FIDRES  0.365918 Hz
(o) X AQ 1.3664756 scc
| RG 181
DW 83.400 usec
DE 6.00 usec
H2N ’Tj O TE 300.0 K
DI 6.00000000 sec
NH,
CHANNEL fl ==
NUCI1 1H
Pl 9.00 usec
PLA 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
2240 i | BBASE R e 4 A \ B AL e T R | LR e e
10 9 8 7 6 5 4 3 2 1 0 pPpm
wn =2 oo o e == -
- o ~woie o0 [=1] ~
o |2 @|3|S ~ o «
- - (=05 ol b g, - o~

I'H NMR of 5¢
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——166.87

15921
B A

_—91.09
0850

.C
()/

H,N

cl
= e
N o
NH,

—— 60.50

40.82
40.55
40.27
39.99
39.71
39.43
39.16

BRUKER

13.25

Current Data Parameters

80

40

3C NMR of 5¢

20 ppm

75.4023710
EM

0

1.00

0

1.40

NAME H.Hoseyni
EXPNO 395
PROCNO 1
F2Z - Acquisition Parameters
Date 20170128
Time i B -y
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMEO
NS 640
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
= CHANNEL fl ========
13c
14.00 usec
-6.00 dB
75.4099117 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
Nucz 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SF02 299.8711995 MHz

- Processing parameters
32768

MHz

Hz
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Abundance Scan 207 (1.977 min): DIRECT PROB 015245 d\datams

1400000,
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1200000
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200000, |
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300000
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200000/ 2621

2241
1
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| ‘ | TR L AAEYPP 24 |
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MS of 5¢
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BRUKER
O TSN ONOOOND = T OWMNDO T N®O LW W — © o~
pHesochnNeNzEs B e S ERaSESonn Z63 Current Data Parameters
BONNMNMNNMNNNNNNNN W Gl mommmmomee oo S oo NAME H.Hoseyni
EXPNO 358
B e e i
F2 - Acquisition Parameters
Date_ 20161227
Time 7.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
F TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
s | paeols
Al £ sec
EtO0C CN RG 256
2N DW 83.400 usec
| DE 6.00 usec
DI 600000000
D1 .01 sec
H>N N~ O
I{IH CHANNEL f1 =
NUCI1 1H
2 P1 9.00 usec
PL1 3.00dB
SFO1 299.8729987 MHz
F2 - Processing parameters
S1 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J L PC 1.00

|
10 9 8 7 6 5 a 3 2 1 0 ppm

= oK o o~ o [ d

o | = uw [-=] (=13 M~
= o538 o 2 ~
o~ ] i ) o~ o 3

'TH NMR of 5d
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FRELERISERESRER2E oo TN OO MO NN~ O N
B T - BT B e = e Y- S (VL M ShoouwANNoOhO TSN
©COWWWLTTOONT ™ = — — - oo OO0 OoOODDG DD DM
T T T YT T YT OYT YT YT YT YT v v T = o 0o O T FTTTTOOONOOO — Current Data Parameters
NAME H.Hoseyni
EXPNO 364
PROCNO 1
FZ - Acquisition Parameters
Date_ 20161230
Time 13.17
INSTRUM spect
F PROBHD 5 mm BBO BB-1H
PULPROG zgpg
T 65536
SOLVENT CDC13
NS 2000
DS a
SWH 17985.611 Hz
FIDRES 0.274439 H=z
EtOOC CN AQ 1.8219508 sec
N RG 32768
| DW 27.800 usec
DE 6.00 usec
TE 300.0 K
H2N N O D1 4.00000000 sec
! dil 0.03000000 sec
NH2 diz 0.00002000 sec
CHANNEL fl ====
I 13c
14.00 usec

-6.00 dB
75.4099117 MHz

= CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
S5FO2 299.8711995 MHz
F2 - Processing parameters
32768
75.4023710 MHz
EM
0
1.00 Hz
o
T T T T T e 1.40

T T T T
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 5d
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Scan 258 (1,733 min): IRECT PROB_013246 tdata. ms

A 00000
200000

1100000,

400000 EtOOC CN

H,N” N0
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2131
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381
| 301.1
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MS of 5d
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BRUKER
it <l

Mmoo M~ oO = F= T DD WO NN O

S O WM ®LW — @ © ~
SRRAORIRRE8IIZIRS 588 CunetpData bariielers
L R B RGN ool NN coo = - Y.

A
~7.249
—— 5,665

311

? L R Bewo

F2 - Acquisition Parameters

Date_ 20161223
Time 13.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG
TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
4 ec
EtOOC.__-CN 2 i
DW 83.400 usec
| DE 6.00 usec
TE 300.0 K
H2N [}j O D1 6.00000000 sec
=————===CHANNEL fl =——
NH2 NuUC1 1H
P1 9.00 usec
PL1 3.00dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB

LB 0.30 Hz
GB 0
J PC 1.00

\
10 9 8 7

1.207
1.534
. o
1.000
0.782
0.899

'H NMR of 5e
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= O O @ W D oo~ N — @ S oo OO
L W DD 0 ™ U — = — o @ DTS mMmmMmmm

EtOOC CN

HN N 0

BC NMR of 5e

e 2R

Current Data Parameters

NAME H.Hoseyni
EXPNO 396
PROCNO 1

F2 - acquisition Parsmeters

Date_ 20170219
Time 10.22
INSTRUM spect
PROBHD 5 mm BBO B8-1H
PULPROG zgpg

™ 65536
SOLVENT OMSD

NS 1000

0s 0

SHH 17985.611 Hz
FIDRES 0.274439 Hz
AD 1.8219508 sec
AG 32768

oW 27.800 usec
DE 6.00 usec
TE 300.0 K

01 4.00000000 sec
ail 0.03000000 sec
012 0.00002000 sec

SFOt 75.4099117 MHz
-------- CHANNEL 2 =smassuas
CPOPRG2 waltzi6

Nuc2 1H
acPo2 B0 .00 usec
pL2 3.00 dB
PL12 23.00 dB
PLI3 23.00 dB
SF02 299 8711995 MHz

F2 - Processing parameters

S1 32768
SF 75.4023710 MHz
WOW M
ss8 2]
LB 1.00 Hz
Gl 0
PC 1.40

1D NMR plot parameters

Cx 20.00 cm
233.22 cm
219.271 pom

16533.52 Hz
19.258 ppm

~1452 10 Hz

11.92642 ppm/em

B39, 28064 Hz/cm




BRUKER
€. =

T L ONND S = - LNOTCTOoOLNDIWLD
gggggggg S ggggﬁg#ggﬁg Current Data Parameters
[ N N e e e w L I e B B T 3 I BN R NAME H.Hoseyni
EXPNO 371
e Nl SN S

F2 - Acquisition Parameters
Br Date 20170102

Time 11.08
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 63

SOLVENT DMSO
NS
NH, DS 0
SWH 5995.204 Hz
CN FIDRES 0.365918 Hz
0) N AQ 1.3664756 sec
| RG 287.4

DW 83.400 usec
DE 6.00 usec

H,N™ "N” ~O TE 300.0 K

| DI 6.00000000 sec

NUCI 1H
P1 9.00 usec

PL1 3.00 dB
SFO1 299.8729987 MHz

F2 - Processing parameters
51 32768

S

SF 299.8700035 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I I T T R R R B I T | T PRI e TR e I T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm

—(le2 0| (=] o
< | (=3P =] »
~||ee © |5 S @
) -|a - -

'H NMR of 6a
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— 0o o] O M oW
™M © O o — © o w0 w 0O~ MW~ N
N oo P e < ~ RE88638¢
W W W w M N [=2] © oo D
D i et e i o st Current Data Parameters
NAME H.Hoseyni
EXPNO 382
PROCNO d:
F2 - BAcguisition Parameters
Date 20170109
Time 10.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
Br D 65536
SOLVENT DMSO
NS 1460
DS a
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
NH RG 32768
2 DW 27.800 usec
DE 6.00 usec
CN TE 300.0 K
0) 2 D1 4.00000000 sec
| dll 0.03000000 sec
dlz 0.00002000 sec
H2N N O == CHANNEL f1
NH 14.00
2 -6.00
75.4099117
= == CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 B0.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711995 MHz
F2 - Processing parameters
SI 32768
| 1 ! m SF 75.4023710 MHz
| | A ¥ i [WDW EM
; iy ; i ; SSB 0
I | i l 1 LB 1.00 Hz
GB 0
1 T T T T T T I e L0
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 6a
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s
mI-—= 3 4 N &0 ™ b W W 1M 120
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Ecan 93 (2 37T min) DARECT PROB_013302 oaat ms "
MM

Br
NH,
CN
o) | A
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W21 e, 004 | bz
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N <O N®©WW T O MW O hwmc-wngmr-wr
ONOMDO®MO— O €W N Do © v 0 0~ ™ B~ o Current Data Parameters
RIDBIOaMaNNQ SoYMaNeeROoTITTanoNn
M~~~ Cmomomeooooiccc ool oo~ NAME H.Hoseyni

3118

-

S22 D S, M

\

RN

i

F2 - Acquisition Parameters
Date 016121
Time 13.
Cl INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
H,NOC CN RG 2356
X DW 83.400 usec
| DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
H.N N O
[{IH ? CHANNEL f1
ucCl 1H
2 Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI1 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz

e . =

T T 1 T T T T T \ T T T T T T T T \
90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

Q| |wied e (= $
=| || (=

~||~iNS (=} @«
—lle=i=le] | -—

'H NMR of 6b
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— 16733
——159.67

154.00

153.89

135.73
= 134.34

130.58

i

128.71
—118.10
—— 199,48
—— 83.88

Cl

H,NOC

40.81

40.53

40.25

39.97
39.69
39.42

39.14

BRUKER
e,

Current Data Parameters

NAME H.Hoseyni
EXPNO 348
PROCNO 1

F2 - Acquisition Parameters
Date 20161223

Time 13.18
INSTRUM spect
PROBHD 5 mm BBEO BB-1H
PULPROG zZgpg

TD 65536
SOLVENT DMSO

NS 2500

DS o]

SWH 17985.611 Hz
FIDRES 0.274439 H=z
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

Dl 4.00000000 sec
dil 0.03000000 sec
dlz 0.00002000 sec
======== CHANNEL f1l =

NUC1 13c

Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz
= CHANNEL f2 ========
CPDPRG2Z2 waltz1lé

Nucz 1H
PCPD2 80.00 usec
PLZ2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB

SFO2

\
160

T
140

13C NMR of 6b

299.8711995 MHz

- Processing parameters

32768
75.4023710 MHz
£ EM
o]
1.00 H=z
6]

1.40



70

——— 08585
— ¥

ZEEl
—~1F "|oem
— vim
—  voesE
-

— A'Zall

—— S6ZlT)
— [E'B4C)

— 51'B0ZE
— CE'|SEE

—— BATBLE

— EO'LOEE
— Bl'H3EE

0ol

0g

09
[%] aouemwsuel]

Or

0z

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

IR of 6b



7.790
7.487
7.464
7431
7.385
7.288
7.261
6.912

Current Data Parameters
o~ oo NAME H.Hoseyni

EXPNO 425
/m/‘ PROCNO 1
F2 - Acquisition Parameters
Date__ 20170310
Time 11.59
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG

TD 16384
SOLVENT DMSO
NS 6

3.451
3433
3.326
3.300
3.253
3.232
3.186
3.169
2.598
2479
2475

385

337

251

|

0 -

1.849
2,090
1.000
1.898

DS ()
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 256
DW 83.400 usec
DE 6.00 usec
TE 3000 K
D1 6.00000000 sec
CHANNEL fl =——

NUC1 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T I I T T

5 4 3 2 1 pPpm

I'H NMR of 6¢
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— 167.22
—— 159.64
_—153.98

15335

138.85

133.10

130.59

129.45

128.42

=~

127.43

118.01

=00 5f

8879

H,NOC

HoN

40.79

40.51
40.23

Cl

CN

39.96
39.68

39.40

39.12

Current Data Parameters

NAME H.Hoseyni
EXPNO 428
PROCNO 1

F2 - Acquisition Parameters
Date 20170311
Time 12.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 1515

Ds 0

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768

DW 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec

3BC NMR of 6¢

CHANNEL f£1

CHANNEL f2 ==
waltzle

23.00 dB
299.8711995 MHz

Processing parameters
32768

75.4023710 MHz
EM

4]
1.00 Hz
0

1.40
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G3EeE B ¢ SONE-CESEEDER
SRR
Cl
H,NOC |\ CN
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NH,
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'"H NMR of 6d

Current Data Parameters

NAME H.Hoseyni

EXPNO 6

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170310

Time 12.02

INSTRUM spect

PROBHD 35 mm BBO BB-1H

PULPROG zg

TD 16384

SOLVENT DMSO

NS 6

DS (V]

SWH 5995.204 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

RG 256

DW 83.400 usec

DE 6.00 usec

TE 3000 K

D1 6.00000000 sec
CHANNEL f1 ==

NUC1 1H

P1 9.00 usec

PL1 3.00 dB

SFO1 299.8729987 MHz

F2 - Processing parameters
S1 32768

SF 299.8700035 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



£ e

N s NMOMmo ;
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W WWLW MMM~ [=1] =t oo ddD
L b b s R e e - o Mo MR Current Data Parameters
NAME H.Hoseyni
EXPNO 430
PROCNO 1
F2 - Acquisition Parameters
Date 20170311
Time 15.34
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 1630
Cl DS 0
SWH 17985.611 Hz
FIDRES 0.274439 H=z
H2NOC AN CN AQ 1.8219508 sec
RG 32768
| DW 27.800 usec
5 DE 6.00 usec
TE 300.0 K
H2N N ) D1 4.00000000 sec
| a1l 0.03000000 sec
NH2 diz 0.00002000 sec
CHANNEL f1
13C
14.00 usec
-6.00 dB
75.4099117 MHz
- CHANNEL f2 =
CFPDPRG2Z2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB

SFO2 299.8711995 MHz

F2 - Processing parameters
32768
75.4023710 MHz
EM
(o]
1.00 Hz
o

T T T T T T T T T T——FC 1.40
180 160 140 120 100 80 60 40 20 pPpm

13C NMR of 6d



1.779
7.672
7.612
7.522
7.370
7.351
7.310
7.280
7.250
7.214
6.778

EN G

N

S o)

BRUKER

Co )

1.969
4.390
1.000
2.084

SN MWD~ M~ OoO
pdEEE S0 AN T M Hnorar
I T B T T B R R e S
WA R
F2 - Acquisition Parameters
Date 20170117
Time 13.59
F INSTRUM spect
PROBHD 35 mm BBO BB-1H
PULPROG zg
TD 16384
SOLVENT DMSO
NS 6
DS (1]
SWH 5995.204 Hz
FIDRES 0.365918 Hz
CN AQ 1.3664756 sec
X RG 256
DW 83.400 uscc
| DE 6.00 usec
TE 300.0 K
N O D1 6.00000000 sec
| el
=———== CHANNEL f1
NH, NUCI 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T R SR TR SR R T |
5 4 3 2 1 ppm

'H NMR of 6e



3 P = 233;8 5§R;% (=] ~ I~ = Wwoe
~ o $ ~f M v~ O 00 W W e - Feiwp 68 On O €0 =
w w uw DM - L=1] =t oD DD D
PoRE e T D e £ o TSSO o Current Data Parameters
NAME H.Hoseyni
EXPNO 403
PROCNO ik
F2 - Acquisition Parameters
Date 20170219
Time 14.17
INSTRUM spect
PROBHD S5 mm BBO BB-1H
F PULPROG 26p9
TD 65536
SOLVENT DMSO
NS 2250
DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
DW 27.800 usec
H2NOC CN DE 6.00 usec
NS TE 300.0 K
D1 4.00000000 sec
| dil 0.03000000 sec
dlz 0.00002000 sec

HoN® 'N° O

== CHANNEL f1l

HANNEL f£2 ==
waltzlé
1H
80.00 usec
3.00 dB
23.00 dB
23.00 dB
299.8711995 MHz

o

- Processing parameters
32768
75.4023710 MHz
EM
(]
1.00 Hz
o]

1.40

T T T
180 160 140 120

BC NMR of 6e



Alanaares Scan 220 (1963 min): DIRECT PROA_013301 ddata ms
1

foal i 12
BO00DH
00O
F
BI00H
23001 =T
H,NOC N CN
20000 |
HoN l}l (@]
il NH,
B0 gpma i
e 138.1 el
1T
2414
10 !
A pomy
BTl o g | o | 290130
mizs 30 40 3 00 TO 0O BQ 100 MO0 120 130 140 130 100 170 100 180 200 M0 220 230 40 30 20 0 00 W0 300

MS of 6e



