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Experimental Section

General remarks:

Melting points were measured on 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. 'H and 3C NMR spectra were measured (DMSO) with a Bruker DRX-300 AVANCE
spectrometer at 300 and 75 MHz, respectively. IR spectra were recorded on a Bruker Tensor 27, 0
in cm™'. All NMR spectra at room temperature were determined in DMSO-dg. Chemical shifts are
reported in parts per million (o) downfield from an internal tetramethylsilane reference. 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

from Merck or Aldrich and were used without further purification.
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Figure 1. Structure of all products 6a-q.
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The structures of all products 6a-q were deduced from their IR, mass, 'H NMR, and 3C NMR
spectra (see the following images).

The 'H and '3C NMR spectra are taken in DMSO-dg, but some of the products are slightly soluble

in the solvent therefore have no clear carbon spectra such as 6g, 6h, 6m, 60, 6p, 6q.
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o | e il el S]] |ed - -l led o

TH NMR of 6g
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T o B~ - I S e JUT- Y e = et L i Lo D s
O T TTONNNNS = = e = i ]
T T TTTYTIOTOYT YT YT OTT YT OYTT T T © ST TOOOO 0 Current Data Parameters
NAME H.Hoseyni
EXPNO 479
F PROCNO 1
F2 - Acquisition Parameters
Date_ 20170519
Time 10.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zZgpg
02N TD 65536
— @) SOLVENT DMSO
NS 1500
DS 0
i N NO2 SWH 17985.611 Hz
— \N FIDRES 0.274439 Hz
A0 1.8219508 sec
H | | RG 32768
CH DW 27.800 usec
3 DE 6.00 usec
H-N N NH TE 300.0 K
2 D1 4.00000000 sec
dll 0.03000000 sec
diz 0.00002000 sec

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 MHz

F2 - Processing parameters
32768
75.4023710 MHz

EM

0
1.00 Hz
0

| . T . —=C 1.40

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

13C NMR of 6g
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C = 7
BRUOUKER
.o )

EgEgagasucEsy 0 3 sgoHSEodcSEug
S SNTaRARRAUNST . m SSBHBIRNITISC Cooet Dat Lammeres
S BOBNNNNNNNNN w FF GO E Mmoo oo E)‘?S{JEO H-Hgg?’ﬂl
TN T SN2 A,
F2 - Acquisition Parameters
Date_ 20170527
Time 11.26
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 16384
SOLVENT DMSO
NS 6
DS 0
02N SWH 5995.204 Hz
O FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 161.3
N N02 ghw %36:)00 usec
~ .00 usec
= N TE 300.0 K
C H \ | D1 6.00000000 sec
H3 ———— CHANNEL fl ——
N NUCI 1H
H,N NH Pl 9.00 usec
LJ 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 R f I T I G B T B T T
11 10 9 8 7 6 5 4 3 2 1 ppm
L=100x] || -0 w D K71 ©
=1 oo [¢Ixa = EIE @
sla 8| (3[s5(2 & 3|2 =
-l il =l (=] il =

'"H NMR of 6h
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BRUKER
L.~

=t WO NSTOWRN—D =
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o oD ™
" MR e o) T Current Data Parameters
NAME H.Hoseyni
EXPNO 491
PROCNO 1
F2 - Acquisition Parameters
Date 20170528
Time 13.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
() SOLVENT DMSO
NS 1500
Pd() Ds o]
2 SWH 17985.611 Hz
Pq FIDRES 0.274439 Hz
AQ 1.8219508 sec
H RG 32768
DW 27.800 usec

HoN" N° °'NH 1 30600 K -
4.00000000 sec

0.03000000 sec
dl2 0.00002000 sec

[e =]
(==
i

==== CHANNEL fl ========
il

NUC1 3c

Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

Nucz 1H
PCPD2 80.00 usec
PL2 3.00 dB

PL12 23.00 dB
23.00 dB
299.8711995 MHz

- Processing parameters
32768
75.4023710 MH=z

(4]
1.00 Hz
0

T T T \ T
180 160 140 120 100

T T T \ T EC Lo

13C NMR of 6h
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11.498
11.484

O,N

Current Data Parameters
NAME H.Hoseyni

= R TR

F2 - Acquisition Parameters

12

1.000

11

10 9 8 T 6 5 4 3
(=]
2 3| B k|6 5 582
@ <| @ @~ L LIS
o o3| =] == o Ole|e

'"H NMR of 6i

Date 20170617
Time 1117
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
™ 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 128
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
DI 6.00000000 sec
===——= CHANNEL f1
NUC1 IH
Pl 9.00 usec
PL1 3.00dB
SFO1 269.8729987 MHz
F2 - Processing parameters
S 32768
SF 299.8700035 MHz
WDW EM
SSB
LB 0.30 Hz
GB 0
PC 100

I T

2 1 ppm

3.430
1.078
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__—166.15

152.66

150.36

147.94

147.60
144.96
14412

e

127.48

_—131.41
——130.24

123.91

119.93

T—109.80

— 8147
43.18
40.77
40.49
40.21
39.93
39.65

Br

39.38

39.10

38.77

14.06

36.63
20.23

Current Data Parameters

NAME H.Hoseyni
EXPNO 513
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170618
Time 8.46
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 300

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
Dl 4.00000000 sec
dll 0.03000000 sec
dl2 0.00002000 sec

= CHANNEL f1

14.00 usec
-6.00 dB
75.4099117 MHz

Il

CHANNEL f2

CPDPRG2 waltzle

Nuc2 1H
PCFD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
S5F02 299.8711995 MHz

F2 - Processing parameters

ST 32768

140

120

13C NMR of 6i

SF 75.4023710 MH=z
DW EM

SSB 0

LE 1.00 Hz

GB 0

PC 1.40

ppm
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Abundance

m/z-->

1
1
1
1
1
1
1
1
1
1

9000
8000
7000
6000
5000
4000
3000
2000
1000
00000
90000
80000
70000
60000
50000
40000
30000
20000
10000

0

o O O O O O o o o

50

76 .

117 .1

100

Average of 0.201

183.0

224 .1

200

to 2.385 min.:

HH-A14D .d\data.ms

Br
O,N
343 .1 O
N
Y
CH, N
H,N" N7 NH
304.0 v
265.1
ly \M L ‘\ 4130 471.9508.4 551.5
250 300 350 400 450 500 550

MS of 6i
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11.479
11.466

Current Data Parameters
NAME H.Hoseyni

F2 - Acquisition Parameters

Date_ 20170617
N02 Time 11.14
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 16384
SOLVENT DMSO
NS
O N DS 0
2 SWH 5995.204 Hz
O FIDRES 0.365918 Hz
AQ 1.3664756 sec
NO RG 128
N. 2 DW 83.400 usec
T N DE 6.00 usec
| TE 300.0 K
CH H D1 6.00000000 sec
3 . ;
=————= CHANNEL f1
H 2N N N H NUC1 1H
P1 9.00 usec
PLI 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
i I T R | T I T i T 3507 I " T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
o -+ w(ea N | o o~ =~ o ~ieN
o o~ Q||| w bodb g L] «— | W
S ] ©|~|@|%|0 ] @S I
- o e == o oo~ i~

TH NMR of 6j
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BRUKER
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godosrsygdernnIIgg < o B ol o o S e xome ol
OWWwWw S T T NNNNNNNO - MOOOOODAONO DT T
T T T T T T T T T T T T YT T T T [--] T TLTOOOMNOON T 9
Current Data Parameters
NAME H.Hoseyni
EXFNO 512
PROCNO 1
N02 F2 - Acquisition Parameters
Date 20170617
Time 15.03
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
02N TD 65536
SOLVENT DMSO
cd (@) NS 450
| DS 0
SWH 17985.611 Hz
. N NO FIDRES 0.274439 Hz
-~ \N AQ 1.8219508 sec
RG 32768
H | | DW 27.800 usec
DE 6.00 usec

H2N N NH o1 4. 00005050 Sse

dil 0.03000000 sec
K) diz 0.00002000 sec
= CHANNEL f1 =

13cC

75.4099117 MHz

= CHANNEL f2

CPDPRGZ 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
SI 32768
SE 75.4023710 MHz
DwW EM
SSB 0
LB 1.00 Hz
GB 0
T T \ T \ \ T T T e 1.40
180 160 140 120 100 80 60 40 20 ppm

13C NMR of 6
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Abundance

2200000 {
2000000 {
1800000 1
1600000 1
1400000 1
1200000 1
1000000 1
800000 1
600000 1
400000 1

200000 |

m/z-->

50

76.0

118.1

100

Averade of 1.033 to 1.383 min.. HH-A13.d\data.ms

NO,

179.0
2711
O,N

O

/N\N

CH, N
HoN

3111
225 .1
353 .1

“\ L ‘h 3911

gl e
200 250 300 350 400

MS of 6
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BRUKER
©
@ © - I~ O W® ™ NI © I~ ®© O ATV T O T - OUTONTRROODN O D —
:: 5. &’5233228.‘{’! Eg%ﬁﬁﬁ_'ﬁ'&j%g%ﬁhﬁ_iﬂEggﬁ%ggﬁ_t Current Data Parameters
- - o 90 0 0O M~~~ WOMOOOaaadoderoooaoaccco oo NAME H.Hoseyni
EXPNO 488
PROCNO 1
F2 - Acquisition Parameters
C | Date 20170527
Time 11.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG Z,
TD 16384
SOLVENT DMSO
O,N NS 6
O DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
N NO2 AQ 13664756 sec
— > N RG 161.3
Dw 83.400 usec
H ‘ | DE 6.00 usec
CH3 Dt 6 03880%{)(0
N H E sec
H2N N ————— CHANNEL f| ——
NUC1 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
1 32768
SF 299.8700035 MHz
WDW E
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
x T T T 2 T I I T ' BT | R e | R
11 10 9 8 7 6 5 4 3 1 ppm
=] @ (e © @ o D
g g 5|8 3 g 2 215
- =] o = o = © il

'H NMR of 6k



BRUKER

382'&55‘:293%33% = WO — MWK OOIW MmID
CNONNYG =g ®N oo o TRYINGOGOR L NS
CUWLETTITTONNNNO - MOOODDWWOO T
T T T T T T T T T T T e -] T TLTOIOOONO N Cutrent Data Parameters
NAME H.Hoseyni
EXPNO 492
PROCNO z
F2 - Acquisition Parameters
Cl Date 20170529
Time 10.08
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zZgpg
TD 65536
SOLVENT DMSO
02N > NS 810
J DS 0
o (@) SWH 17985.611 Hz
| FIDRES 0.274439 Hz
AQ 1.8219508 sec
N N\ N02 RG 32768
N -~ N DW 27.8B00 usec
DE 6.00 usec
H | | TE 300.0 K
CH D1 4.00000000 sec
3 d11 0.03000000 sec
H2N N NH dl2 0.00002000 sec
CHANNEL f1 =
13C
14.00 usec
-6.00 dB
75.4099117 MHz
= CHANNEL £2
CPDPRG2 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
i ST 2768
| | P SE 75.4023710 MHz
| [ DW EM
| SSB 0
| bl ik ! LB 1.00 Hz
GB 0
T T T T T T T T £e 1.40
180 160 140 120 100 80 60 40

13C NMR of 6k
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11.386

—9.540
8.334

— 5.803

1.000

0.885
1
2.650
1.570
1.495

0.936

1.461
2.770

'H NMR of 61

Current Data Parameters
AME

H.Hoseyni
EXPNO 534
PROCNO 1
F2 - Acquisition Parameters
Date 20170702
Time 10.59
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
TD 6384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz.
AQ 1.3664756 sec
RG 181
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
DI 6.00000000 sec
======== CHANNEL {1 =
NUCI 1H
Pl 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



WP,

BRUKER

DO OO wn
MO OWNOWHDWND o~ [ar ) NOOOoOMWDLEDTMO O WL —
SN DONOFTONG @ = it e i e e T Dy CN
WWLWw =<t NN o .7 O OOO0ODIDHDHNINNTNT
TR T AT T we e W g e g -~ o« W<ttt NN N Current Data Parameters
NAME H.Hoseyni
EXPNO 538
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170707
N02 Time 11.27
INSTRUM spect
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
RG 32768
DwW 27.800 usec
DE 6.00 usec
TE 300.0 K
Dl 4.00000000 sec
dll 0.03000000 sec
dlz 0.00002000 sec
CHANNEL f1 =
13c
14.00 usec
-6.00 dB

75.4099117 MHz

CHANNEL £2
waltzlé

23.00 dB
299.8711995 MHz

FZ - Processing parameters

SI 32768
1N SF 75.4023710 MHz
DW EM
[ SSB 0
f'Le 1.00 Hz
GB 0
T T T T T = 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 61
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IR of 61
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Abundance

m/z--

1500000 1
1400000 1
1300000 1
1200000 1
1100000 1
1000000 1
900000 1
800000 1
700000 1
600000 1§
500000 1
400000 1
300000 1
200000 1

100000 1

0 -

50

77.

118.0

ge 0of0.929 to 1.430 min.: HH-A19.d\data.ms

2991
NO,
O,N
o)
N | ‘NOZ
CH, N
H,N” "N” °NH
2531
345.1
409 .2
PR ‘j\ ‘ ‘4‘6]"1‘5‘0‘1.‘2‘5‘4‘2.‘3‘ 599.2
250 300 350 400 450 500 550 600

MS of 61



11.442
8.250
8.210
8.180
8.039

——17.980

T~ 7.950

7.181

NOWW D= MO
25 SR oSN R CER T mdN
Lol R R R el R B T T T e B Tt T Current Data Parameters
© © P e e T T T T T B B B B R I I — NAME H.Hoseyni

// {2

F2 - Acquisition Parameters

Date_ 20170619
Time 14.05
INSTRUM spect
PROBHD 35 mm BBO BB-1H
PULPROG 78
OCH3 TD 16384
SOLVENT DMSO
NS 6
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 128
NO DW 83.400 usec
2 DE 6.00 usec
TE 300.0 K
| DI 6.00000000 sec
======== CHANNEL f] =—=
N NH NUCI 1H
Pl 9.00 usec
PL1

3.00dB
SFO1 299.8729987 MHz

T2 - Processing parameters
S1 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB ]
h u M PC 1.00

1.000
0.985
3.394
1.942
1.116

o -
F-Y
w
N
Ty

ppm

0.942
4.312
2.829
2.498
5.314

'H NMR of 6m
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——— 165.61

151.26
arar

142.87
112
/ 130.16
=~ 12196

127.32

123.92
o 116.00

115.11

114.86

107.94

IE."‘I!

UKER

3 T DN )00 ™ 0w (_.x_)
d ROk Y-@bmnono
8 3Jggggasganc
it ot = Current Data Parameters
NAME H.Hoseyni
EXPNO 179
PROCNO 1
F2 - Acquisition Parameters
Date 20170519
Time 10.26
OCHA INSTRUM spect
~ PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 1500
() Ds 0
SWH 17985.611 Hz
NO FIDRES 0.274439 Hz
2 aQ 1.8219508 sec
RG 32768
l l oW 27.800 usec
DE 6.00 usec

= CHANNEL f2

300.0 K
4.00000000 sec
0.03000000 sec
0.00002000 sec

CHANNEL fl ==
13cC
14.00 usec

-6.0
75.4099117 MHz

CPDPRG2 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
SI 768
ISE 75.4023710 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
i T T T PC 1.40
180 160 140 120 100 80 60 40 20 ppm

BC NMR of 6m
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11.591
11.451

8. 078

[Py
©

= Current Data Parameters
o NAME H.Hoseyni

SRR P\

F2 - Acquisition Parameters
Date 20170715

Ti 11.34
OC H 3 ]T\Illg"}RUM spect

PROBHD 5 mm BBO BB-1H

PULPROG 28
™D 16384
SOLVENT DMSO
NS 6
DS 0
02N SWH 5995.204 Hz
O FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 128
N NO DW 83.400 usec
N 2 DE 6.00 usec
N TE 300.0 K
CH H ‘ | DI 6.00000000 sec
3 =————— CHANNEL f] =—
NUCI1 1H
H2N N NH P1 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz

SF

-
N
=
A
=
o
o0 -
-~
=2]
o
B
()
N -
-
o
=
=

© o ~||r~ | (o3 [=2] ~|wjem = w |~
~ o ~| | ~ |2 (=1} D d D] Bl w = d
- =] ©||w© - |e = © oo “ @
- - |l o e o oy o~ ™~

'H NMR of 6n

WDW

F2 - Processing parameters
SI 32768

299.8700035 MHz

EM
0
0.30 Hz

0
1.00
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O TONOTDOTWDWOND =D
XTOITOMONNIOITHO N WWO—=I IO~ MW OGWOMN®MIWLAN
woedarnyenESsnawdg OSEMNMETNNRTINNGOM= NGO @0
OO LTTOONNNN >~ — NWEMODOOODD OO WMNI IO
- T T T T T T T T T YT T T T T T mmmvqu*mmmnnﬂ“””‘_CurrentDataPa[ameters
NAME H.Hoseyni
EXPNO 551
PROCNO 1
OCH3 F2 - Acquisition Parameters
Date_ 20170716
Time 13.32
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
O N TD 65536
2 e SOLVENT DMSO
O NS 750
| DS 0
SWH 17985.611 Hz
N N N 02 FIDRES 0.274439 Hz
1 —~ \N AQ 1.8219508 sec
H | | RG 32768
DW 27.800 usec
3H DE 6.00 usec
3 TE 300.0 K
H2N N [\ H D1 4.00000000 sec
d1l 0.03000000 sec
% diz 0.00002000 sec
PL1 -6.00 dB
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB
SFOZ 299.8711995 MHz
| f F2 - Processing parameters
Ib I Al 1 32768
I ‘ il [ | SF 75.4023710 MHz
1 DW EM
| ‘ SSB 0
1 il di LB 1.00 Hz
i I GB 0
T T T T T 40
200 180 160 140 120

I3C NMR of 6n



47

Bmﬂ
it

~

o < —NT OO ®© © 00O WW T — N @ W

: & R‘&;‘E'sgﬂ_ '?! g%%g;‘%g“eg 82 Current Data Parameters

- @ o0 0 00 P~ I~ I~ w MmN NN - o NAME H.Hoseyni
EXPNO 53
PROCNO 1

F2 - Acquisition Parameters

C| Date_ 20170702
Time 10.51

INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 16384
SOLVENT DMSO
NS

N o) B

5995.204 Hz

FIDRES  0.365918 Hz
N NO AQ 1.3664756 sec
RG 181
=~ TN 2 DW 83,400 usec
DE 6.00 usec
H E 300.0 K

CHs bi
H,N” N

Pl
PL1
SFO1
SI
SF
WDW
SSB
LB
GB
0 -
T T T ] T T T T A 45 B T BnEaR)
12 11 10 9 8 7 6 5 4 3 2 1 ppm
(=] (=21 D © w ~|i= - (=]
g ] gz B 2 2|s 2 e
-~ o mled ) - ol led o o3 led

'H NMR of 60

NUCI

6.00000000 sec

CHANNEL f1
1H

F2 - Processing parameters
68

3271

299.8700035 MHz
EM

0
0.30 Hz
0
1.00
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——149.60
129.61
128.54
123.92

10978

12750

49.44
40.81
40.26
39.98
39.70
39.42
39.14
27.69
24,57
22.66
14.03

40.53

N\

Cl

NO,

H,N" N7 NH

BRUKER

Current Data Parameters

NAME H.Hoseyni
EXPNO 537
PROCNO i &

F2 - Acquisition Parameters
Date 20170707
Time 9.59
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 1000

DS 0

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
G 32768

Dw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 4.00000000 sec
dill 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

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec
3.00 dB
23.00 dB
23.00 dB
299.8711995 MHz

Processing parameters
32768
75.4023710 MHz
EM
0
1.00 Hz
0

13C NMR of 60

—BC 1.40

ppm
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IR of 60



Abundance

Average of 1.184 to 1.941 min.. HH-A17.d\data.ms
288 .1

1300000

1200000

1100000 1 Cl

1000000

900000 | OoN

1791 @)

800000 1

7000001
77 .1 CH;

117 .1

600000 1 2N N NH

500000 1

400000 1

334 .1
300000 1

200000 1 2231
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11.411

—9.385

8.294
8.215

r~ NOMTOTDR—TO—O T OGO

) LONDVONRMOrOr-©®o

w METHaNSTSeEOo00ao Current Data Parameters
EXPNO 539
PROCNO 1

I'2 - Acquisition Parameters

Date 20170708
Time 8.05
INSTRUM spect

PROBHD 5 mm BBO BB-1H
PULPROG zg
i 3

D 16384
SOLVENT DMSO
NS 6

1.000

0.875

o -

1.821
1.647
1672
1.582

Br
NO,

|
N NH
T - I
5 a

TH NMR of 6p

DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 128
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 6.00000000 sec
====——== CHANNEL fl ==——
NUCl1 1H
Pl 9.00 usec
PI.1 3.00 dB
SFO1 299.8729987 MHz
22 - Processing parameters
Sl
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
\MJ PC 1.00
T T T
3 2 1 ppm
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O T OWOWNN>-TOMN«- O
DOoDeEGNMOoOnO RSk
sNoNdar-oW~N®mo oo
DT LILTONOORNNNNN O
el e S 4 e ML SR L [T T 2

40.48
40.20
39.92
39.65
39.37
39.09
36.44
27.68
24.59
22.65

0 w0
- =
- =]
-] =t

Br

"t 4

14.07

BRUKER

Current Data Parameters

NAME H.Hoseyni
EXPNO 542
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170710
Time 15.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 680

Ds 0

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

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

CHANNEL f1

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
SFO2 299.8711995 MHz

F2 - Processing parameters
32768
75.4023710 MHz

EM

0
1.00 Hz
0

80 60 40 20

13C NMR of 6p

T BC 1.40

Ppm
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WhMMS WWwMS WO WO THN T WO OOMEOONTOENOMOWNO MWW
OO WT— O~ I~ O~ AN O OWM—OMOONMOMNOOhodT T ANW
NN~ 0 g 0 Nz\!NNF‘frmﬂ:mmﬂNthevﬂﬂi—oocbm Current Data Parameters
o) O 00 60 €0 00 © P~ I~ M~ I~ I'"-I--hhhhh—mlﬂﬂﬂﬁﬁﬁﬂNNNNNNNNl—FQ NAME HAHoscyni

—11.445

(=]
o
©
~

=== T

= —

\\V//// /// Do, 4

TF2.- Acquisition Parameters
017071

Date_

Time 11.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

I'D 16384
SOLVENT DMSO
NS 6

NO DS 0
2 SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 181

DW 83.400 usec
H DE 6.00 usec

3
H,N” N
TE 300.0 K
D1 6.00000000 sec
=—=——— CHANNEL f| =———
NUC1 1H
F2 - Processing parameters

CH

Pl 9.00 usec
SI 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

JL \]J\L— PC 1.00

PLI1 3.00 dB
SFOI1 299.8729987 MHz

| R | I T T | P I T I T | T BB
12 1 10 9 8 7 6 5 4 3 2 1 ppm
e - = = - - «i o

TH NMR of 6q



127.47
127.10
53.38
40.77
40.50
40.22
39.94
39.66
39.38
39.11
27.71
24.63
22.63
13.92

Current Data Parameters

NAME H.Hoseyni
EXPNO 552
PROCNO E

— 147.57
128.63
127.88

"
N

123.94
———110.07
— §1.06

F2 - BAcquisition Parameters
Date 20170716
Time 15.15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 1000
02N O DS 0
SWH 17985.611 Hz
FIDRES 0.274439 Hz
N N02 RO 1.8219508 sec
— \N RG 32768
pw 27.8B00 usec
H l l DE 6.00 usec
CH3 TE 300.0 K
H N N NH D1 4.00000000 sec
2 di1l 0.03000000 sec
dlz 0.00002000 sec
== CHANNEL f1 =
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
SFO2 299.8711995 MHz
F2 - Processing parameters
ST 32768
SF 75.4023710 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T BC 1.40

\ \ \ \
200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 6q
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