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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-ds. 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-k.

The structures of all products 6a-k were deduced from their IR, mass, 'H NMR, and '3C NMR

spectra (see the following images).
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13C NMR of 6g

T OO~ NODOW"MM O~ ONMSOOWNOD@LW
MO MMMNrrNYTOYST O MOULORMNODORRNMNOOOOOISTS MR TOOOMWLNSEDTOM
CN -~ DOVOB DO O NDHDON O oGRSV ORIDNO @O N
cnmmvvvvmmnmnmmmwwmNNn—r‘—cmwmamccammmmm
bt R e i e i i i e e T i o i i i e Ty T FTOONMO Clirrent Daka Darameters
NAME H.Hoseyni
EXPNO 475
PROCNO 1
F2 - Acquisition Parameters
OCH3 Date 20170513
Time 16.18
OCH INSTRUM spect
3 PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
O NS 1500
Ds 0
N NOZ ?;ERES 1;923&%; Az
~ . Hz
=~ N AQ 1.8219508 sec
H l l RG 32768
DW 27.800 usec
DE 6.00 usec
H2N N NH TE 300.0 K
v D1 4.00000000 sec
dll 0.03000000 sec
dl2 0.00002000 sec
======== CHANNEL fl s=======
NUC1 13C
Pl 14.00 usec
PL1 -6.00 dB
SFOl 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
SFO2 299.8711995 MHz
F2 - Processing parameters
ST 32768
SE 75.4023710 MHz
DW EM
SSB Q
LB 1.00 Hz
I GB 0
\ T T T \ T T T T | 1.40
180 160 140 120 100 80 60 40 20 ppm
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3435

w0

&S
e~
3 03 o

2 477

2.246
1.054
1.030
1.007

sRGRER
c. )

OCH;
e
NO,
/N‘N
o4
HoN NL/NH
I T T T i LR BN BT B T T T R R
11 10 9 8 7 6 5 4 3 2 1
g g S28=5835 |8 SR
- - ol o ol—laifled

'TH NMR of 6h

Current Data Parameters
NAME H.Hoseyni

EXPNO 409
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170303

Time 1111
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg

TD 16384
SOLVENT DMSO
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

D1 6.00000000 sec
CHANNEL f1

NUC1 1H

Pl 9.00 usec

PL1 3.00dB
SFOl 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

ppm
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166.75
159.50
152.36
151.87
147.13
141.19
139.45
137.49

T

131.06
130.20
130.03

129.74
128.54
128.12
126.98
121.79

120.94
120.64
120.25
114.86
111.61
108.00
79.88
55.29
44.85
43.61
40.78
40.50
40.23
39.95
39.67

39.39

39.11
37.22

N=—="/ &=

ks

OCH,
O
NO
S
F1
NH

H,N" N

Current Data Parameters

NAME H.Hoseyni
EXPNO 414
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170305
Time 14.35
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg
TD 65536
SOLVENT DMSO
NS 500
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 f1 =
13c
14.00 usec
-6.00 dB

75.4099117 MHz

= === CHANNEL f2 =
CPDPRG2

waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 3.00 dB

PL12 23.00 dB
PL13 23.00 dB
SFO2 299.8711985 MHz

F2Z - Processing parameters
32768
75.4023710 MHz

EM

0
1.00 Hz
0

T T
180 160

T
140

T
120

100 80 60 40

13C NMR of 6h

20

ppm

PO 1.40
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Abundance

2400000 1

2200000 1

2000000 1

1800000 1

1600000 1

1400000 1

1200000 1

1000000 1

800000 1

600000 1

400000 1

200000 1

m/lz-->

57.

50

105

A

Averaage of 0.097 to 1.752 min.: HH-R20.d\data.ms
163.1

OCH,

o!
Q NO
/N\N 2

||

H
HoN N NH
Y, O

220.1

292 .1 356 .2

‘m b !\ ‘h!‘ \H‘m m\ ‘H‘ \‘um Ll Hu ! “‘1‘4;2‘

453 .2
T

150 200 250 300 350 400

MS of 6h

450
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10.210
9.379

8.295
7.851

7.825

7.795
7.770

7.684
7.659

7.470

3

(=2
-

<
~

7.390
7.356

N3

an
Ei>=. )

Current Data Parameters

NAME H.Hoseyni
EXPNO 438
PROCNO 1

i F2 - Acquisition Parameters
I Date_ 20170410
| Time 11.03
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
1 : TD 16384
H-NMR with D,O SOLVENT DMSO
N
exchange e 8
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 228.1
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
— A D1 6.00000000 sec
| T T T T =————— CHANNEL fl =
10 9 8 7 6 5 NUC1 1H
P1 9.00 usec
PL1 .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
T T T2 T S T T I | R T
10 9 8 7 6 5 4 3 2 1 ppm
o - =2 o|om|w(n|= [=2] ||| |= © fagd
8 2 8 |38=5|E @ ©|=) |8 2 %
- =3 - —|o|nile|— o Sl = - =

TH NMR of 6i
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166.68

152.24

151.79

149.61

142.51
141.17
139.45
137.49
136.15
131.07
130.19
130.01
129.08
128.55
128.13
126.94
121.76
120.96
120.65
108.31

=S\

—80.10

o
=
o
i}

CHs

44.84

43.58
40.77

40.50
40.22
39.94
39.66

39.38

39.11

36.96
21.10
19.03

.

BRUKER

Current Data Parameters

NAME H.Hoseyni
EXPNO 440
PROCNOC 1

F2 - Acquisition Parameters
Date 20170411
Time 12.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

T 65536
SOLVENT DMSO

NS 700

DS a

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
dlz2 0.00002000 sec

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 MHz

- Processing parameters
32768
75.4023710 MH=z

EM

0
1.00 Hz
0

\ T T T
160 140 120 100 80

60

13C NMR of 6i

P 1.40
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Abundance

1800000 1

16000001

14000001

12000001

10000001

8000001

600000 1

400000

200000

m/ z-->

50

69.1

115.1

100

Average of 1.336 to 2.470 min.: HH-R24.d\data.ms
356.2

165.1

150

200

CHj3

o, A
/N\N NO,
H l
HoN™ N °NH
W, O
226.2
272.2
Al 3133 | 3964 e384 4955 5366
250 300 350 400 450 500

MS of 6i
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OO O OO TN T O D OO —INONLO~MN~—~0OE—IDOIDMND0WOO
T rE N OO rCEF O NN OO TN R DD T MOMOEOEDO e~ r-OM~OoMOoOOMmkO o
GeoonMmTIOOONeROo OO OGN d MMM Y QAW S T Current Data Parameters
kR RRERBRERREERSERERRREODS TS ST T OOOOOO OO NN N NN

NAME H.Hoseyni

eV R R T

F2 - Acquisition Parameters

_—10.336
9.423
8.290

Date_ 20161025
Time 9.46
Br INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 78
TD 16384
SOLVENT DMSO
NS 6
DS 0
O SWH 5995.204 Hz
NO FI(I;)RES 26365918 Hz
A 1.3664756 sec
/N\ 2 RG 228.1
N l l DW 83.400 usec’
H DE 6.00 usec
TE 300.0 K
HoN N NH DI 6.00000000 sec
L/ ===———= CHANNEL f] ===
NucCl 1H
Pl 9.00 usec
PL1 3.00 dB
SFO1 299.8729987 MHz
F2 - Processing parameters
sl 32768
SF 299.8700035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
) T T T T T T B T T T
11 10 9 8 7 6 4 3 2 1 ppm
(= o™~ o ~leNjo ~ . = ol ~||w (=]
S o ] o (nia| |« o ~| |2 |elle @
- - - Slaled| [« = sl i=l<llas -

TH NMR of 6j
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P~
=
w0
w0
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¥
o™
wn
o

151.06

w
it
o
n
bl

L

145.05

141.25
139.60
137.45
131.33
131.11
130.54
130.34
130.18
128.56
127.99
126.98
121.82
120.91
120.65
120.07
107.70

.
m T 79.75

NV =

56.49
44.86
43.65

40.82
40.54

40.26

39.99

39.71

39.43
39.15

BRUKER

13C NMR of 6

w0 o

]

w o

e Current Data Parameters
NAME H.Hoseyni
EXFPNO 316
PROCNO 1
F2 - Acquisition Parameters
Date 20161031
Time TH21
INSTRUM spect
PROBHD S5 mm BBO BB-1H
PULPROG zgpg
D 65536
SOLVENT DMSO
NS 770
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 f1l ===
NUC1l 13C
Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz
CPDPRG2 waltz1lé
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 MH=z
WDW EM
SSB 0
LB 1.00 Hz
GB a

I BC 1.40

20 ppm
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BRUKER
§ N E NN TN I - NN O N ONNNON OO T OO ®
t TN NSO TN TR MNMOO N OO I ECEDN T O DR TOOINNOMODO0®R T
e YaaanhotaddaamMaNNooCeCancCaaarmanNNNCORTgON Current Data Parameters
- DO~ OOUSTTOOOONOOOIN O N NN NN NAME HHoseyni
EXPNO 465
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170509
CF; Time 8.45
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg
D 16384
SOLVENT DMSO
NS
O DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
N. N02 AQ 1.3664756 sec
= N RG 181
H l l DW 83.400 usec
DE 6.00 usec
TE 300.0 K
HoN N NH D1 6.00000000 sec
L/ === CHANNEL f1
NUC1 IH
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
PC 1.00
T T e T T BB R T LA ey (R | T
11 10 9 8 7 6 5 4 3 2 1 ppm
8 g 3 (28|58 3 2B
e ] Loy B - et | ] N o
- o b oo =Wy - =/l

TH NMR of 6k
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166.77

152.17

151.77

150.74

141.81
141.21
139.56
137.45
131.09

30.31
130.15
130.04
128.57
128.02
126.97
121.82
120.93
120.66

N\

115.28
115.01
108.09
17998
44.86
43.63
40.77
40.49
40.22
39.94
39.66
39.38
39.10

T

CF;

36.63

BRUKER
(.

Current Data Parameters

NAME H.Hoseyni
EXPNO 447
PROCNO 1

F2 - Acquisition Parameters
Date 20170416
Time 10.43
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg

TD 65536
SOLVENT DMSO

NS 1050

DS Q

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 f1l ==

NUC1 13C

Pl 14.00 usec
PL1 -6.00 dB
SFO1 75.4099117 MHz

== == CHANNEL f2 =
CPDPRG2

waltzlé
Nucz2 1H
PCPD2 80.00 usec
PL2 3.00 dB
PL12 23.00 dB
PL13 23.00 dB

299.8711995 MHz

Processing parameters
32768
75.4023710 MHz
EM
0
1.00 Hz
0

80 60 40

13C NMR of 6k

20

1.40



